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PREFACE  TO  THE  EIGHTH  EDITION. 


Tbi  spo«(ly  exhaustion  of  succ«ae!vo  editlooft  of  tbis  treatiM  upoD 
tberapouUa  kna  not  only  ettmulntod  fto  auUior  to  render  the  book 
worthy  of  the  kind  judgtnont  and  conUnued  furor  of  bis  co-lubororti, 
bat  box  also  mode  it  positiblo  for  him  at  short  ii)t«rval«  to  tncorpomtc 
in  it  the  rocont  researohw  in  what  is  probAbly  thu  moit  ucitvo  branch 
of  modicad  science.  Compnrnlively  few  pontons  hnvo  ii  full  concoptton 
of  the  rapid  pi-ogroee  of  therapeutics,  and  of  the  amount  of  labor 
involved  in  keeping  np  with  this  forward  movement.  Scarcely  three 
yeare  have  elapsed  since  the  appearance  of  the  seventh  edition,  yet  the 
preparation  of  the  present  volume  has  necessitated  a  careAil  study 
by  its  author  of  more  than  seven  hundred  raemoin.    In  the  present 

^edition  no  revolutionary  changes  have  been  made  comparable  to  those 
of  lb*  aoventh  revision,  but  great  caro  has  been  exorclsod  to  seo  that 
ntry  portion  of  the  work  has  boon  thoroughly  revised,  and  a  number 
of  tbe  articles  have  boon  complQt«ly  rowritton,  while  a  few  new  drugs 
have  been  noticed.  Among  those  portions  of  tJie  book  wliiob  are  prao- 
tioally  new  may  be  mentioned,  as  important,  the  whole  subject  of 
AnffistbeUos,  the  articles  upon  Cocaine,  SLrophantbna,  Caffeine,  Antl> 
pyrin,  Antifebrin,  Phenaceiin,  Hydrastine,  Paraldebyd,  Lcad-Poison- 
tng,  etc.  Among  the  absolutely  now  arUolcs  may  bo  mentlonod  Sul- 
phonal,  Cbloralamid,  Aristol,  and  others.  The  attempt  has  been  to 
keep  the  work  practically  abr«ABt  of  tbe  times,  and  the  author  hopes 

'Jbrtbooontinnancoof  that  professional  favor  which  has  been  bis  chief 
encouragement  during  long-continuod  labors. 


PREFACE  TO  THE  FIRST  EDITION. 


At  tho  pn«0Qt  time,  wboa  tbe  abolT6»  of  privato  and  public  libni- 
ries  ara  gronnlng  bononili  titoir  evor-incroaaing  loads,  wbon  a  thousand 
prcKwa  in  cvory  city  Hund  forth  day  ftnd  nigbl  thoir  printed  mceHat^x 
until  tho  cortli  iit  tillud  willi  lliom,  it  eocros  aliaoai  proaumptuous  for 
tmy  on«  to  oflbr  now  toIuiooh  to  lh«  worid.  Indood,  art  is  »o  long,  lifo 
I»  «o  »bort,  tliat  erory  student  lioa  Iho  rij^ht  to  demand  of  an  author  bj' 
what  authority  ho  docch  ibuw)  things,  and  to  cliallongo  erory  memoir 
for  ]tii  raiton  d'itre.  Thiabuing  ito,  it  aiuurudly  will  not  apjKiar  egotistical 
for  tho  author  to  alato  tlial  hi^  voluntary  luNk  waa  ISntt  iiiiggeatod  by 
Ilia  own  wntitA,  and  that  to  It-t  pei-formaiico  h«  han  brought  thu  training, 
bUmr,  and  oxporiuncc  of  yonm  npcnt  in  thu  hiboratory,  tbo  study,  the 
filwn-room,  and  tho  hospital  ward. 

nioro  are  a  number  of  «:cc«Ucnt  troalifoit  upon  materia  modloa  nnd 
Uiorapouttcs ;  yet  in  various  attompU  nt  oriji^innl  rv-scarch,  M  well  an  in 
tho  ward  and  tho  locturo-room  of  tho  hospital,  I  have  keenly  foil  tho 
want  of  something  more  Thora  aro  many  point«of  view  IVom  which 
n  subjecl  can  bo  lookod  at;  thora  aro  many  paths  by  which  it  may  bo 
•pproacfaod ;  and  to  mo,  other  points  of  view,  other  modes  of  approiich, 
have  boon  far  more  enticing  than  those  adopted  in  our  stnndiird  trontisos. 

Tho  old  and  tried  method  in  thompeutics  is  that  of  ompirieiom,  or, 
if  tho  term  sounds  hai-sh,  of  cliniral  oxporionce.  As  stated  by  ono  of 
itj«  most  ardent  supportom,  the  beet  poraible  development  of  thin  plan 
of  invcMligation  is  to  be  found  in  a  close  and  careful  analysis  of  caaca 
boforo  and  aftor  tho  administration  of  a  remedy,  and,  if  tbo  rasnlta  bo 
fhvornblo,  tho  continued  use  of  tho  dnii;  in  simitar  caaos.  It  ia  evident 
that  this  IB  not  a  now  path,  but  a  highwayalroady  worn  with  tho  oagor 
but  woary  feet  of  tho  profession  for  two  thousand  years. 

That  v«ry  much  has  boon  thus  accomplishod  it  wore  folly  to  deny. 
Leaving  out  of  sight  tho  growth  of  tbo  last  two  docados,  aUnoat  all  of 
tho  current  therapeutio  knowledge  has  booa  gained  in  this  way. 

Therapeutics  developed  in  Ihia  manner  cannot,  however,  rovt  upon 
a  Bocore  foQDdation.  What  to^ay  la  bcJioved  b  to-morrow  to  bo  cast 
aaklo,  certainly  haa  boon  the  law  of  advancement,  and  soomingly  muHt 
ooatinue  to  be  so.  ^Vhat  haa  clinical  therapoutioa  establbbcd  perma- 
nently and  indisputably  ?    Scarcely  anything  beyond  the  primary  facta 
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Jint  quiiiia  will  arrest  ad  JnUinniltoat,  that  aslts  will  pu);go,  and  that 
plum  will  quiet  pain  nud  lull  to  Bicop. 
To  oaiAblisliod  thornpoutic  fncts  llio  profoasion  clin^  aa  with  thn 
heart  and  lian<l  of  ono  man, — clings  with  a  doapomion  and  unanimity 
rkoM  intuHfiity  is  tho  moasiiro  of  tho  unESlisflod  doairo  for  somotbing 
Ixoil.  Yot  with  what  »  ll«bal  of  discordant  voices  doce  it  cclebrato 
Us  two  tbou«and  yoa.n  of  osporicnco ! 

Tilts  is  so  well  knotrn  that  it  sooms  Buporfluooa  to  cite  cxamploa 
it  tho  thorapculic  discord ;  and  ono  only  ehull  bo  mentioned,  uamcly, 
tmuliam.  In  this  discaBo,  bloodlnj;;,  nitralo  of  potansiuin,  quinino, 
curiuls,  llyiii;;^  blislors,  pui-f^tion,  opium,  tbe  bromido!*,  vcratria, 
kn<l  u  boat  of  otiior  romedioa,  all  hnro  tltolr  ndrocatos  olamoroua  for 
hearing;  and  «1)070  oil  tho  tumult  nro  to  bo  beard  the  tnimpeU 
MM  of  a  Cborabura,  "  Wrap  your  patientii  In  blankets  and  let  them 
ttono." 

Kxporionoo  U  Ectid  to  bo  tbo  mothor  of  vrSsdom.  Torily  hIio  bail 
con  in  modicinc  rallior  iv  blind  loodur  of  Ui«  blind ;  and  the  bi.itory  of 
modical  progrott-i  Ih  a  hi.ttory  of  men  japing  in  tho  darlcnoHii,  finding 
neoming  gcma  of  truth  ono  alter  another,  only  in  a  fuw  minuloa  to  mat 
cnch  buck  to  tho  vnitt  hoap  of  forgotten  bauUeH  that  in  their  day  had 
ftlso  been  mistaken  fnr  rci-Itios.  In  ibo  fa»l,  thcrv  ih  Karcely  a  oon* 
coh-ublu  absurdity  that  men  Imvo  not  loatod  by  oxporionoo  and  for  « 
imo  found  to  bo  tho  thing  doHirud;  In  tbe  prottent,  homceopaihy  And 
qthor  Bimilar  (Icliuionii  aro  eagerly  cmbmcod  and  boniwtly  boltovcd  In 
by  raon  who  rmt  thoir  ruilh  upon  v:cpcrionco. 

Narrowing  our  j^'^nu  to  llio  regular  profuiwioa  and  to  a  fow  docndoK, 
hat  do  wo  Hcc?     Kxpi-rionco  tonehing  that  not  to  blood  n  man  mif- 
foring  fVom  pneumonia  U  (o  consign  him  to  an  unopened  graro,  and 
xporionco  k-nching  Uiat  to  blood  a  man  suffoHng  from  pnoumonis  ta 
connign  him  to  a  graro  noror  opened  by  naturo.    Looking  At  tbo 
ivoluliuns  and  contradictions  of  the  pant, — liatoning  to  tho  thornpoolio 
llnbel  of  tho  present, — in  it  a  wonder  Ihat  men  should  tako  rof\igo  in 
nihili»<n),  and,  liko  the  )iitos-catcri%  dnxim  that  all  alike  is  folly,— that 
at  and  qniot  and  calm  aro  tho  only  human  A'uition  ?  . 

Sinoo  tlio  profoieion  has  toiled  bo  long  and  found  ea  littles  if  Airllier 
rogroas  ia  to  be  made  we  must  question  tbo  old  methods  and  B«arcb 
out  now  onos,  which  haply  may  load  to  moro  ^uitAiI  fields.  In  the 
ordinary  affairs  and  buninosa  of  lifo,  when  anything  is  to  be  accom* 
lishod,  tho  effort  always  ia  to  discover  what  is  to  bo  done,  and  then 
hat  are  tho  moans  at  command.  A  primary  knowledgo  of  the  end 
,0  be  aocomplishod,  and  a  socomiary  acquaintance  with  the  instrumenta, 
ro  a  ncccffiity  for  succoasfViI  human  effort ;  and  until  tho  owny  of  Uib 
b  acknowledged  by  physicians,  modicino  can  never  riao  IVom  tbo 
iltion  of  an  empirical  art  to  the  dignity  of  applied  aeionco.  Until 
vUhin  a  comparativoly  rooont  period,  it  has  been  ImpoHaSble  to  comply 
wilb  this  Law.    But,  through  tbe  advances  made  by  tho  palboIogi«til 
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And  by  tho  iitud«nts  of  tho  naturft]  hietory  of  dlaoue,  W6  luro  fast 
Icaniin;;  tho  mcUiods  in  which  naturo  brings  tbo  body  bftcU  to  bonlth. 
Wbun  (his  is  dono, — wh«n  diseiiM  is  thorougbly  undoretood, — wo  Hhnll 
hftT«  wrou;;ht  out  tho  first  elomont  of  tho  problom,  sboll  hnvo  com- 
pliul  with  tho  firat  roquiromont  of  tho  law. 

It  U  scarcely  witbin  tho  proviooo  of  tbo  tberapoatbt,  and  oettaialy 
is  Dot  poaaibla  witbin  the  soopo  and  limits  of  this  worit,  to  discuss  at 
longth  tbo  Datural  history  of  disease ;  but  it  ia  allowable  to  point  out 
evident  indications  for  roliof ;  and  tbta  I  havo  dono  to  a  greater  or  leas 
extont  throughout  tlio  boolc. 

Tho  work  of  tho  tliorapeoUat  Is  ohlcfly  wltli  tho  socond  portion  of 
Uio  law.  Evidoutly,  It  is  bis  eiipocial  provinoo  to  find  out  whiit  aro  tlio 
moans  at  eommand.  what  tho  individual  dragu  in  uito  do  whon  put  into 
a  human  »y»t«m.  It  is  soomingly  Mll'-ovidvnt  that  tbo  pbysiologictil 
action  of  «  romedy  can  noror  bo  uiudc  out  by  a  etiidy  of  It*  uso  ia 
(IbOttM.  Undor  all  c-ircumHtAn(!oi«,  tbo  probtom  is  ono  of  tbo  moat 
comptox  with  wbivb  tbo  human  mind  bus  tograpplo;  and  to  ialrocttuw 
into  this  pi-oblom  tbo  now  and  ovcr^varying  (iicton  of  tho  offoot  of 
diMHo  and  its  natural  vibratious  on  tbo  systom  is  to  put  tho  matter 
Im^ikI  human  pro«cienc«. 

In  epito,  Ibon,  of  Dr.  Niomoyor's  a«ortion  that  oxporimoiitit  mndo 
with  modicamonts  upon  tJio  lowor  animals  or  upon  hoalcby  human 
beings  bavD,  as  yot,  boon  of  no  diroct  sorvico  to  our  moans  of  treating 
disease,  and  that  a  cootinaation  of  such  oxporimenta  fpvos  no  prospect 
of  such  sorvioe,  it  U  certain  that  in  these  expertmouts  is  tho  only 
rational  sciontifio  inx>undworlc  for  tbe  troatment  of  disease.  We  must 
discover  whnt  influence  a  drug  exerts  when  put  into  tho  body  of  a 
pationt  before  we  can  use  it  rationally;  and  we  can  gain  this  coveted 
knowledge  only  in  the  motliod  indicated. 

It  has  been  strenuously  objootod,  cepooially  to  exporimonts  upon 
animals,  that  drugs  do  not  act  upon  tho  lowor  creatunu  in  tlio  same 
manner  as  (hoy  do  upon  man.  When  I  first  oommenoed  tbo  studios 
whose  outcome  is  tho  present  volume,  I  was  profoundly  Imprewsixl  with 
tha truth  of  Ihb  oft-ropoated  asacrlion  ami  with  tlio  diflicuUios  which 
it  put  in  the  way.  To^lay  I  do  not  boltovo  that,  stated  in  its  broad 
•enso.  It  b  true.  Indeod,  mora  strongly,  I  assert  (hat  it  h  not  true; 
that,  in  the  vaat  majority  of  cases,  tbo  aoUonm  of  drugs  U|)on  man  and 
apoo  tbo  lowor  animals  are,  though  soomlngly  difforcnt,  in  ivality 
similar ;  tlmt  tho  more  knowlodgo  wo  acquire,  tho  fewer  oxcoptions 
romain  unexplained ;  and  that  tJio  wholo  matter  is  ia  nit  probability 
■ubjcol  to  laws  whotKi  development  will  greatly  aid  in  our  oxplaoation 
of  various  (d)acurv  clinical  phenomena. 

Tho  gcnonl  proofs  of  those  assortions  ara  sulSciontly  obvious,  I 
think,  in  the  following  pages  to  render  it  unnocceenry  for  mo  to  dwell 
upon  tliem  at  length  bcro:  moroovor,  if  (hoy  bo  not  so  obvious  to 
otbors  as  to  myaolf,  spaco  is  bore  wanting  fur  a  full  discussion  of  the 
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Bubjoet.  I  can  onXj  idbIco  a  fow  ^ncral  romarke,  and  point  out  eom« 
of  whjtl  I  bolioTo  to  bo  tho  gOTumJng  tawa. 

In  Iho  firat  plttco,  dctgroo  and  quality  are  distinct  thin^  and  ahoald 
not  bo  oonfoundod.  Tot  tboy  IVcquantlf  are;  and  because  it  rcqains 
w  mucb  morphia  to  kill  a  pigeon  of  a  poond  weight  as  to  destroy  % 
man,  wo  aro  told  that  modicinos  act  dilTorontly  upon  man  and  tbo  lover 
animaln.  Evidently  tho  conclusion  ia  a  nonsequiiur,  and  differenoe  of 
NscopUbilily  is  no  proof  of  difforanco  in  the  modo  of  impression.  A 
tcaspoonfUl  of  £psom  salt  may  purge  one  man,  whilo  it  may  require 
ouacos  to  aflcct  another.  Kvidently  thore  ia  a  difTut'onco  of  ttuwepti- 
bility ;  but  when  the  impression  is  once  made  it  ia  of  the  iuim«  character 
in  each  cose.  As  with  man  and  man,  ao  witb  man  and  tbe  plgoony— 
BUflceptibiltty  is  no  moosure  or  gauge  of  the  character  of  tlio  irapressiou. 

A  large  number  of  drug^i^— indeed,  it  may  bo  said,  the  larger  number 
of  important  dnigH — exert  in  tbe  system  antagoniaUo  actions.  Thua, 
ntropia  siimuhttca  tho  spinal  cord,  but  deatroj'S  the  conducting  power 
of  tho  norvo-tmnka.  It  is  evident  that  as  one  or  the  other  of  tlioso 
influoDcos  prodominatos,  will  th«r«  be  oonvulsions  or  paralysis.  Now, 
if  fbr  any  reason  one  animal  bo  oxoeedingly  sonsiliro  to  the  spinal 
action  of  atropia,  that  animal  will  in  bdludonna-poiHoiilng  suffer  IVom 
convulsiomt,  whilg  its  fallow,  which  ia  afToctcd  chiefly  by  the  nerro- 
action  of  the  drug,  will,  undur  like  ciruiitiiBtauccs,  have  (Mtralyais. 
Hero  tbe  mora  clinician,  with  his  superficiul  knowledge,  seeing  tho 
paralyaod  and  tbe  convulsed  lying  eido  by  sldo,  says,  What  a  hopolona 
muddlol  Poor  fools,  those  vivisoctorsl  thoy  will  never  come  to  any 
good  I  In  truth,  tbe  difTcronces  in  symptoms  in  thoso  and  in  many 
other  coses  simply  depend  upon  diffcroncos  in  euficcptibilily;  and  the 
only  loasOQ  that  the  circumstance  toachoa  is  the  importance  of  di»- 
OOToring  the  laws  which  govern  those  eiiscoptibititicH. 

A  Inw  which  governs  tbe  susceptibility  to  the  action  of  drugs  b, 
that  tho  more  highly  specialised  any  sjrstom  ia,  tho  more  readily  affeetod 
ia  il  by  a  medicine.  Thus,  the  cerebrum  of  a  man  ia  far  more  highly 
organized  than  that  of  any  other  animal,  and  consequently  ho  is  far 
more  •umtlUvo  to  tbe  action  of  drugs  which  alTcct  the  cerebrum  than 
aro  tlio  lower  forms.  Again,  in  tho  (tog  the  spinal  systom  is  especially 
developed, — probably,  in  proportion  to  the  cerebrum,  more  so  than  in 
any  other  of  the  animals  commonly  exporimcntcd  with ;  consequently 
the  batracbian  is  excessively  sensitive  to  rcmudics  which,  like  strychnia, 
affcot  tbe  spinal  cord.  In  obedience  to  Uiis  law,  wo  have  resniting  tbe 
action  of  opium, — an  aoUon  which  has  boon  considered  tho  strongest 
proof  of  the  hopolooBDoas  of  any  attempt  to  explain  tho  oSbcts  of 
drugs  upon  a  man  by  experiments  upon  the  lower  animals.  In  maa, 
opium  caosw  deep  stupor  and  general  relaxation ;  in  the  iVog,  it  cnusoa 
tetanic  convahriona.  Tbe  explanation  of  those  seeming  inconsistencies 
is^  however,  very  evident  when  the  whole  subject  is  looked  at.  Opium 
is  all  animaU  has  a  double  action,  one  upon  the  cerebrum  and  one  upon 
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U)0  spinal  centroa.  In  th«  fro^  Uto  lutlor  being  Uio  more  highly 
organkod,  the  spin&l  ftclion  ovorwmwi  tho  corvbrul ;  in  man,  tfao  oero- 
bnim  l>oing  tho  mora  sonttitivo,  stupor  roplaouii  tho  Gonriilitions :  yot  In 
miiQ  oonruleions  Kmetimes  occur  in  opium-poiHouing,  ftod  iu  tli«  ftog 
tho  doM  ctin  bo  tio  tnnuigwl  m  to  cause  slupor. 

A  second  Uw  which  Menu  to  hold  sway  ovor  tho  action  of  drugs ' 
upon  different  animals  is  that  great  differences  of  ftincUoa  in  a  systoin 
affoct  ita  relation  to  dru^:  thus,  in  a  herbivorous  nnimal  tho  aliment-, 
ary  canal  b  very  difforoiit  from  what  it  is  in  tho  ca  mi  vera,  whoso  difjc*-! 
tive  oi^gaos  in  torn  differ  from  those  of  man, — the  omoivoro.    Modi- 
oinofl  which  it«t  upon  iha  alimentary  canal  are  apt  to  vary  in  their 
effDOts  Dpon  different  ordora  of  animals. 

Convorao  to  tho  abovo  lav  is  that  which  renders  oyutoms  which  are 
little  specialized  aLmilarly  octod  upon  by  drugs  in  ditforont  classes  of 
animala. 

Tbua,  th«  gonoral  structure  an<l  tho  f\i»ctions  of  the  circulatory 
•y«t«m  are  vviry  uniform  among  vorlebratM,  aa  is  also  the  action  of 
thoao  drugs  which  affect  chiefly  tho  circulation :  tbua,  aoonito,  or  digl- 
talia,  or  potash,  influonoos  in  the  ono  way  tho  boout  of  tho  frog,  of  tho 
nbbil,  and  of  man. 

Thoro  an>  a  very  few  apparent  oxcoptions  to  tho  uniformity  of  tho 
action  of  drugs  upon  alt  animuU,  which  soomingiy  contnivono  tho  Iaws  • 
that  have  been  mentioned.    These  exceptions  arc  so  fow,  howovor,  thati 
without  doubt  advancing  Icoowktdge  will  by  and  by  explain  them  all 
and  show  what  are  the  taws  which  for  tho  tEmo  being  hold  in  abeyance 
or  overcome  those  already  Blatod. 

An  asserted  Ihol  which  has  recently  buon  brought  forward  as  re* 
vealing  tho  worthlessnese  of  animal  cxiwrimcntalion  is  that  aomo 
monkeys  aro  not  eoaceptiblo  to  tlio  action  of  strychnia,  while  othoril 
aro.    Qraiiting  tho  truth  of  the  ossttrtwl  fact,  it  ccrlAiniy  i^  explaiimbt&] 
It  Is  al  Iciust  conooirablo  tliat  a  giron  species  of  aoitnul  muy,  by  th«1 
gradually-acquired   babit  of  fuoding  upon  a  substanco  containing  a 
Dorootio  poitfon,  acquire  an  insuscoptibility  to  tho  influonco  of  thuti 
poboD  which  •hall  as  it  woro  belong  to  ita  spocific  typo,  or,  in  oihor^ 
words,  bo  an  ncquirod  spocifio  character.    Tho  norroua  system  of  llio 
opium-eater  becomes  accustomed  to  tbo  stimulant,  and  it  is  not  impo»- 
siblo  that  n  mensuro  of  the  habit  should  bo  transmitted.     If  tho  Dar- 
winian  law  of  tho  gradnal  evolution  by  the  survival  of  the  fittoat  havoy 
a.ay  force,  those  carious  appitrcnt  freaks  of  medicines  in  regard  to  thoiv 
physiological  action  may  bo  tho  rwult  of  this  law,  ospocially  sinco  it  is 
species  which  are  affoctcd.    It  is  not  att  montfeysthat  are  proof  against 
stiychnia,  bat,  aa  we  are  distinctly  told,  only  odo  spocios  of  monkoy ; 
and,  so  far  aa  I  know,  it  is  not  all  deer  that  are  said  to  thrive  when  fcil 
npoo  tobacco,  but  only  tbo  Virginia  deer.     Whether  this  conception  bo 
or  be  not  a  mere  ihncy,  this  much  is  to  my  mind  very  clear,  that  tho 
fow  scattered  exceptions  ought  not  to  outweigh  tho  immoDso  mass  of 
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evidence  npon  the  other  ude,  and  that  it  is  incooceiTable  thtt  drag&, 
in  their  relations  to  animal  organisms,. differ  from  all  other  created 
thiiiga  in  not  being  eubjeot  to  law. 

In  the  earl^  portion  of  this  preface  I  stated  that  the  work  had 
grown  out  of  a  need  felt  by  myself:  that  need  was  for  a  book  into 
which  sboold  be  gathered  the  many  soattored  facts  in  regard  to  the 
physiological  action  of  medicine, — a  book  in  which  an  attempt  should 
be  made  to  siil  the  true  &om  the  fklse,  to  roconctle  scorning  differences, 
to  point  ont  what  wo  know  and  what  we  do  not  know,  and  to  give  a 
platform  from  which  inTesUgators  might  start  forward  without  the 
necessity  of  being,  as  is  so  often  the  cose,  ignorant  of  what  was  already 
Bchiered,  or  of  spending  a  groat  deal  of  time  in  a  wild  hunt  through 
the  almost  boundless,  but  often  soattored  and  inaccessible,  ranges  of 
Continental  literatureL 

The  plan  of  the  present  work  has  been  to  make  the  physiological 
action  of  remedies  the  principal  point  in  discussion.  A  thoroughly 
■dentiSc  treatise  would  in  each  article  umply  show  what  the  drug 
doea  when  pat  into  a  healthy  man,  and  afterwards  point  out  to  what 
<jMytMwi  or  morbid  processes  such  action  is  able  to  afford  relief.  Un- 
fintonatoly,  in  the  great  majority  of  cases  our  knowledge  is  not  com- 
plete enough  for  this,  and  the  clinical  method  has  to  be  used  to  supple- 
Bent  the  scientific  pbut. 

I  have  added  to  the  book  a  consideration  of  toxicology,  so  far  as  it 
•»  of  interest  to  the  physician.  This  has  boon  done  for  several  reasons. 
Pint,  it  was  necessary  to  study  the  action  of  poisonous  drugs  upon  man, 
in  order  to  make  out  their  physiological  action;  secondly,  physicians 
arc  constantly  reqoired  to  diagnosticate  and  to  treat  cases  of  poisoning ; 
thirdly,  it  is  often  of  the  greatest  importance  for  a  medical  man  in  a 
coort  of  law  to  be  able  to  state  what  are  the  symptoms  and  post-mortem 
apipf^mwy*  produced  by  a  given  poison,  what  diseases  they  simnlate, 
and  bow  &r  and  in  what  they  differ  from  the  phenomena  of  these 
dtfouu.  That  part  of  the  science  of  toxicology  which  treats  of  the 
twtgtiiiioa  of  poiaons  in  the  cadaver,  or  in  food  and  drink,  belongs  to 
tb*  doataia  of  the  chemist,  and  I  have  avoided  it  altogether.  For  a 
ffmilar  nm^m,  io  the  aectionB  on  materia  mcdica,  the  chenucal  relations 
tf  maoenl  lobataaoeB  have  not  been  discossod  at  all 
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A  TREATISE  ON  THEEAPEDTICS : 

COHPRISIHO 

MATERIA  MEDIGA  AND  TOXICOLOGY. 


INTEODUCTION. 

Ik  the  troatmont  of  acuto  disease  it  is  OBSontial  that  the  doctur 
in  charge  Bupoi'intond  very  caroAiIly  the  nurfliog  and  hygiooo  of  the 
sick-room,  since  Uio  roBult  of  troatmont  may  depend  oven  more  upon 
these  so-callod  minor  coDsidoratioos  than  it  does  upon  the  administra- 
tion of  drags.  Id  the  treatment  of  chronic  disease  the  host  rosulta  are 
to  bo  achiovod  by  the  regulation  of  the  habits  and  mode  of  life  of  the 
patient,  and  by  the  employmont  of  certain  remedial  moaeuros  other 
than  drugs.  Of  Into  years  the  importance  of  modes  of  relief  othei 
than  medication  has  so  grown  in  my  estimation  that  I  have  con- 
cluded in  this  edition  to  consider  thorn  at  some  length,  and  have  conse- 
quently divided  the  work  into  two  part*.  In  the  fii-st  of  thoso  are 
discussed  those  methods  of  thorapousis  which  are  independent  of 
medicinal  substances,  while  the  second  port  is  devoted  to  the  coaeideiv 
ation  of  drugs. 
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PART  I. 


REMEDIES,  REMEDIAL  MEASURES, 


AND 


REMEDIAL  METHODS  WHICH  ARE  NOT  DRUGS. 


PRELIMINARY  CONSIBERATIONS. 

The  scopo  of  tho  first  jtart  of  this  book  migtit  perhaps  wilh  advan- 
tage havo  been  made  wider  than  has  bcoa  done,  and  certain  procodiircs  ^ 
diacusscd  whicli  have  been  omitted.  This,  however,  would  have  in- 
creased beyond  proper  limit  tho  eizo  of  the  trcatiso,  and  1  beliove  tho 
reader  will  find  most  therapeutic  ^bjecta  which  aro  purely  medical 
and  hare  any  importance  sufficiently  considcrod.  As  the  various  &ub- 
jocta  treated  havo  no  intrinsic  relations  with  one  another,  1  havo  found 
it  impossible  to  make  anything  like  a  scientific  classification;  but  for 
the  sake  of  coDvenicnco  tho  matter  has  been  divided  into  foor  chapters, 
u  foltowa: 

Chapter  I, — General  Considerations  nnd  Various  Miscellaneooa  Re- 
medial Measuros,  including  Massage,  Mctatlo-Thcrapy,  and  Feeding  of 
the  Sick. 

Chapter  11. — ^Treatment  of  General  Bodily  Conditions,  including 
BxhaostioD.  Obesity,  and  tho  Gouty  Diathesis. 

Chapter  III.— Heat  and  Cold. 

Chapter  IV. — Electricity. 
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CHAPTER  L 


OBJiEILU.   0OSmi)EatATl(3.\S — MASSAaE — U  tTAIXO-TUERAPY — 
FEEDI^O  OK  TUK  SICK. 


GENERAL  CONSIDBRA.TIONS. 

Im  tlio  Irvntmonl  of  chronic  ilixoLso  it  in  of  tliu  ulmniit  imjiorUinco 
that  llio  pliyHiciiin  in^juli-o  minutvly  iulo  iho  pcmoiuil  haUu*  uf  Uio 
piitioiil  nnil  in.iiitt  upon  tlicir  regulation  in  ftc!Conlii[i(;o  wiih  tlio  noe<l» 
of  tbo  Ciiw.  Tlio  importaiici)  of  llio  nlcoliolio  liablt  as  a  cauao  of  local 
nud  coii4ti(HtionM  dUai^u  in  rocogiiiKc<l  by  manj^  who  fuil  U)  pui-cuivo  m 
(ilearij  llio  oltucis  of  iho  oxcoasIto  iim  of  olhor  sUinulnnlA.  tneomnto, 
goiioriil  ruirroitHno'jw.  iind  various  eftrtllftc  <loixing<!inoiiU  an  IVwjuciilIy 
tliv  roHull  of  thu  tuU.i^co.Jlldlit  ondwiil  not  yii-ld  to  uiiy  trvatmont 
linlil  tho  ut)ii»i;._ia  curroclod.  Ht>iuliiehc,  eoncrnl^ imrvst)  nerrouHnoes, 
anO  many  ulhor  syinploma  mny  bo  tho  oulcomu  of  oxcouivo  too-  or 
cotTvu-ilrinking,  and  o«pocinlly  is  ihiii  tho  cmo  wlicn  lhe«o  norro-^limu- 
laote  are  omployoU  lo  onablo  tbo  vicltm  to  coiitiouo  oxco'tsiro  labor. 
Among  ilie  lowor  cbssffi,  and  pre-«miuontly  amonj;  aowici^-womon 
tho  norfiiioB  just  montioitod  iVcquunlly  roplucu  aubHtimtinI  food,  and 
Iho  resuUinj;  bundachcH  and  narvefuUiii-o  ai-e  lo  be  roliovoJ  only  by  u 
total  alL«ralion  of  tho  food-habitn.  Tbo  phynician  aliould  aino  cnrofUlly 
Bludy  ttio  dolliing  of  bid  dientiU:  espooially  h  tbiei  ticccoHary  in  ro- 
ffard  to  youn^  (.hildrcn.  Satn«  mothers  so  overload  tbo  child  as  to 
koop  tbo  skin  ia  a  condition  of  habitual  nsliixation,  lo  itnpodo  tjio 
natural,  Cteo  morumcnbi,  and  to  cauAo  gonorul  ovvrhvaliiig.  Hon 
flroqucutly,  hoivovor,  youn;;  ohildrca  aro  clolhod  too  lilllo  than  too 
much.  Uara  Icga  iin<l  bara  nrmn  in  cold  clSmalos  nro  a  ferlilc  Murco 
of  illacea.  Thvra  ciiniiot  bo  two  opinioni)  in  regard  to  tho  HUporiority 
of  irool  oror  cutioii  an  a  material  for  luidorclothing.  Tho  wclbknown 
eflbot  of  wet  clothing  In  catming  colds  \»  duo  to  the  rapidity  with 
which  It  conduct--*  ht<al  away  (Voin  tho  body.  Wot  cotton  iit  almost 
ae  good  a  condnelur  of  h•^at  ax  wator  iucif,  vrhoruao  woollon  garments 
when  wet  atlll  rctdnt  tho  pa.-<«agv  of  boat.  During  oxorciso  cotton 
uadorwear  booomos  damp  with  pcrMpiTaHoii,  and  in  the  salwoquont 
cooling  of  tho  body  faiN  almotti  catiroly  aH  n  protective,  whereas  a 
woollon  ahirl  under  Himilar  cironmManccM  maintains  tho  tcmporature 
nf  the  vital  organ*.  Modern  merino  umlorclothing  is  essentially 
ffotton,  and  \»  ontiroly  unfit  for  wear  by  dolicalo  persons  In  cold  or 
cbangoablfl  oliinatCH.     I'oraons  who  sulfor  iVom  f^oquont  calnn-ha  or 
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are  of  a  rheumatic  or  gouty  diathesis,  or  whose  nutntioii  is  h&bitn- 
ally  feeble,  should  always  wear  next  to  the  skin  either  wool  or  ellk. 
When  the  question  of  expense  is  not  vital,  heavy  silk  undorgamieDta 
&n>  OB  serviceable  as  those  made  of  wool,  and,  indeed,  in  rhoumatio 
cases,  in  my  experience,  are  superior  to  woollen  underwear.  In  very 
many  persons,  and  especially  in  those  who  suffer  from  fVequent  diar- 
rheeaa-and  indigestions,  or  derangements  of  the  abdominal  viscera,  the 
abdominal  bandage  should  bo  habitually  worn,  in  addition  to  the  ordi- 
nary  undorclotbing.  It  should  ba  sufficiently  wide  to  cover  the  whole 
abdomen,  should  be  either  of  silk  or  of  wool,  and  should  bo  so  made  as 
to  bo  readily  put  on  and  to  fit  closely  to  the  body,  A  simple  pioco  of 
flannel  of  sufficient  size,  secured  in  its  place  by  means  of  ordinary  safoty- 
pins,  makes,  perhaps,  as  sorvicoable  an  abdominal  bandage  oa  can  bo 
ohtninod.  Both  abdominal  bandage  and  underclothing  should  be  worn 
at  night,  although,  for  purposes  of  cleanliness,  it  is  preferable  to  change 
them  upon  going  to  bed. 

The  physician  should  always  inquire  into  the  bathing-habits  of  the 
patient.  Cleanliuesa  and  the  maintenance  of  the  proper  condition  of 
the  skin  require  the  use  of  the  bath  at  least  twice  a  JEfiek.  In  some 
very  delicate  por^ous  the  general  bath  produces  marked  doproaeion, 
but  this  can  almost  always  be  avoided  by  the  use  of  very  hot  water. 
If  the  hot  or  warm  bath  be  employed  habitually,  it  should  be  prefer- 
ably  taken  at  night,  and,  unless  under  very  exceptional  circumstances, 
the  hot  bath  should  always  be  immediately  followed^ijy  coLi  sponging 
or  tlio  cold  showor-batb,  or  by  a  plunge  into  cold  water. 

MA88AOE. 

The  term  massage  is  used  as  the  generic  name  for  external  manip- 
ulations which  are  employed  for  the  purpose  of  affecting  tho,  neryQ,us 
and  muscular  systems 'aiiid' the  general  circulation.  Such  procedures 
liiivo'lioeh  uscJ  from  time  immemorial  upon'  both  man  and  the 
lower  animals.  The  nibbing  and  grooming  which  the  raco-horae 
receives  after  the  contest  is  a  form  of  massage  which  is  paralleled 
by  the  rubbings  and  manipulations  employed  by  the  early  Greeks 
and  Romans  after  the  struggles  in  the  arena.  The  power  of  mas- 
sage was  recognized  by  Hippocrates  and  Cclsus;  and  it  is  affirmed 
that  allusions  to  it  can  be  found  in  the  writings  of  the  Chinese  ns  far 
back  as  three  thousand  years  before  the  Christian  era.  In  Japan 
for  many  years  the  practice  of  massage  has  been  by  law  entirely  in 
the  hands  of  the  blind,  who  acquire,  by  virtue  of  the  increase  of  the 
power  of  touch  which  follows  the  loss  of  sight,  marvellous  doitority; 
and  the  natives  of  the  Sandwich  Islands  formerly  practised  a  form 
of  masEage,  undortthe  name  of  lom-lomi,  to  whose  assiduous  use  has 
been  attributed  the  physical  superiority  of  the  royal  and  nohlo  clasdos 
over  the  laboring  people,  tiassage  is  not  rubbing  of  the  skin,  although 
.  it  has  in  all  probability  grown  out  of  the  practice  of  such  rubbing. 
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Tho  omploymcni  of  matuiagfl  for  the  relief  of  dlscaae  bus  two  did- 
Unci  dirc«ti«nH.  In  tho  one  com  it  is  uaoil  to  alTi'ct  tbo  goueral  condi- 
tion of  lhi}  bully,  and  Ik  known  lui  General  ilMBage.  In  tho  other 
CUM  it  18  employed  for  tho  njlJof  of  locaU  alfocUona.  And  h  Unown  aa 
pocttl  Mttwngc  Wftbout  entering  Into  a  dotiiilL'd  disouaalon  of  tho 
physiologkal  action  of  timmgo,  It  In  suffiolcnt  to  Htntc  that  it  Bwemfi  t(> 
mo  e«tahli^hcd  llmt  in  gonoml  oonditioiu  of  luck  of  musoular  tone. 
norrotu  exhnuHtioR,  and  fitiluro  of  tlio  peripheral  circulutioit  it  i» 
of  <lii(UnGt  value,  while  in  some  locnl  diHOiiMS  afTocting  chiefly  muscu- 
lar tissuo  ita  influence  is  most  pranuunovd.  Tho  praetico  of  miisiuigo 
roquiroB  a  certain  nmount  of  native  aplnwa  sMoeiatcd  with  consider^ 
ablo  training.  It  is  Ilf)^  however,  neconary  for  the  operator  to  bo,  ao 
Mtne  wrilorB  affirm,  either  a  lady  or  a  gentleman  or  a  hlghty-edticutecl 
person.  It  is  ossentinl  that  the  mns^'tir  have  euffictcnt  knonrlodj:^  of 
anatomy  to  understand  tho  gonnml  drill  of  the  circulation  and  iho 
positions  and  shapes  of  tho  musclos  and  of  tho  mnsclo-massos,  that  ho 
be  cleanly  and  n-^i-ecablo  in  person,  and  that  ho  be  posmesod  of  a  solt 
but  firm  hand  and  ;;rasp,  and  of  some  natural  manual  dexterity. 
Kvcn  tlio  most  detailed  descriptiona  of  tho  roolhods  of  massage  aro 
scarcely  of  avail  for  llio  pnrposo  of  praclicnlly  learning  tho  art.  It 
is  almost  ositential  tliat  it  be  acquired  in  the  firiit  place  by  personal 
inatruotion,  and  finiilly  porfeetod  by  practice.  Any  ono  who  cxaaj-H 
to  learn  it  solely  ft-om  hookH  must  blunder  through  A  long  serios  of 
attomplK,  and  finnlly  work  ont  a  method  more  or  lesa  peculiar  to  htm* 
self.  I  do  not,  lliiTcrore,  propose  to  occupy  space  with  a  minuto 
description  of  tho  mctboils  of  mamngo,  but  only  to  sketch  the  general 
fcaturott  in  as  much  detail  as  may  bo  necessary  for  the  instruction  of 
tho  physician  who  is  to  direct  the  trontmont  nod  judgo  of  the  akill  of 
tlio  mnxdcur  or  mai^Miuso. 

Mii^^igo  is  usually  pmctisod  upon  the  barod  skin,  and  I  think  this 
is  prelorablo,  although  I  have  known  very  skilfid  and  sucecf»(\il 
mnntpnlatoTB  who  profcrrod  that  the  patient  should  have  thin,  ti;;ht- 
lltting  nnden.-tothcs  When  a  male  masseur  is  used  for  a  fumale 
patient,  molives  of  dolicaoy  require  covering.  Except  when  vcrj*  firm 
mafws  of  local  exudution  are  to  be  overcomo  by  local  massage,  or 
when  the  female  patient  is  very  sluggish  and  fat  and  roquiroa  ox- 
eoodingly  poworftil  mnwage  to  produce  reaction,  the  foinalo  operator 
should  always  bo  chosen  foi-  tJio  female  patient.  The  question  as 
to  wbolbor  tho  skin  should  bo  anointed  bcforo  massage  is  cte 
concerning  which  practice  differs.  The  ohjocl  of  massage  is  to  AlToot 
not  the  skin,  but  the  underlying  tissue,  anil  when  there  is  e)>ecinl 
aonsilivonoss  or  irritability  of  the  skin  tlierc  can  be  little  doubt  as 
to  tho  imperativo  necessity  of  some  ointment.  Vaseline  may  bo  cm- 
ploycJ.  A  very  excellent  materiol  is  pure  and  fi>eslieooofinut  oil.  Only 
BO  much  of  the  grease  should  be  used  a>  i»  nocesaary  to  render  the 
skin  soft  and  pliable  and  to  enahio  tho  Angers  to  glide  easily  oTor  it. 
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The  movements  of  general  massage  vary  in  detail  in  Iho  practico  of 
difTeront  manipulators.  Thoy  may,  however,  ail  bo  arranged  in  throe 
groups:  fii'at,  efflourage,  or  stroking;  second,  petrissage,  or  kneading; 
third,  Jjipctanmnt,  or  percussion.  In  properly-performed  general  mas- 
sage all  these  movements  are  practised  at  a  single  stance  in  the  order 
in  which  they  have  been  named.  It  is  indilTeront  whether  the  operator 
commence  at  the  hands  or  at  the  feet,  but  the  stroking  movomont 
should  always  precede  the  others,  and  bo  directed  from  the  distal  par* 
tions  of  the  body  towards  the  centre.  In  making  the  strokes  both 
bands  are  employed.  The  limb  is  grasped  with  one  hand  just  above 
the  other  in  such  a  way  that  pressure  is  exerted  to  some  extent  by 
the  whole  patm,  but  especially  by  the  ball  of  the  thumb  and  iho  inner 
Burface  of  the  last  two  phalanges  of  the  fingers.  The  strokes  are 
delivered  in  the  form  of  an  ascending  spiral,  the  two  bands  being 
moved  simultaneously  in  opposite  directions,  tlio  lower  following 
closely  upon  the  upper;  or,  in  accordance  with  the  practice  of  other 
manipulators,  the  hands  are  moved  alternately,  the  second  hand  taking 
np  the  motion  of  the  first  hand  where  it  has  ceased,  and  while  the 
movement  is  being  executed  by  the  second  hand  the  first  hand  return- 
ing to  its  original  position.  The  strokes  must  be  made  firmly  and  with 
great  regularity. 

In  kneading,  the  endeavor  of  the  operator  is  to  pick  up  the  individ- 
ual rauacle  or  muscle-groups  between  the  fingers  of  the  two  hands,  or 
in  some  cases  between  the  thumb  and  finger  of  one  band,  and  then  to 
roll  or  squeeze  the  muscle  with  a  double  movoment.  The  primary,  or 
pinching,  motion  is  made  at  right  angles  to  the  long  axis  of  tho  muscle, 
while  tho  secondary  morcmont — i.  e.,  the  series  of  pinchings — is  carried 
fVom  the  insertion  of  the  muscle  towards  its  origin.  If  tho  muscle 
be  long  and  small,  so  that  one  hand  will  suflice  for  the  operation,  the 
second  hand  should  follow  rapidly  upon  tho  first  in  duplicating  the 
stroke. 

Percussion  is  made  cither  with  tho  points  of  the  fingers  brought 
into  a  line  with  one  another,  or  with  tho  side  of  the  hand  and  fingers, 
—in  either  ease  the  fingers  being  so  held  as  to  have  looseness  and  ohis- 
ticity.  The  blows  should  bo  very  rapidly  delivered,  each  individual 
blow  being  at  right  angles  to  the  fibres  of  the  muscles,  and  tho 
whole  scries  of  blows  ascending  from  the  insertion  towards  the  origin 
of  tho  muscle. 

During  prolonged  muscular  inaction,  whether  fVom  indolence,  dis- 
ease, focbleneaa,  or  other  cause,  the  muscular  structure  itself  sulforB  some 
degradation,  and  the  peripheral  circulation  becomes  very  fooble,  llueh 
of  tho  albuminous  liquid  which  escapes  fi-om  the  blood-vessels  and 
diffuses  itself  through  the  tissues,  after  serving  the  purposes  of  nutii- 
tion,  is  taken  up  by  the  lymphatic  system  and  returned  to  the  great 
blood-vessels.  If  there  bo  any  vis  a  tergo  driving  this  liquid  trom 
the  periphery  to  the  centre,  it  is  so  feeble  that  the  return  of  tho 
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'fimk  dsponda  chiofty  upon  the  nciuocxlng  }f  tlio  various  JulcO'Chan< 
mU  during  munculiir  cuDtntctioiu.  During  IinliituKi  inaclivily  tha 
movomont  uf  fiiiidH  in  ihu  juivC'<:li.tniiote  ouUidtt  of  Uid  blond-rossola 
i«  cxowsivuly  Bluggiah.  and  it  i»  oiiu  groikt  object  of  the  ittrolcing  more- 
monU  in  miusngo  to  forco  tticw  Jaines  onward :  it  ia  for  ihiii  rraiaon 
ibal  tlic«o  movomontM  an  directed  from  iho  periph«ry  t^wnnlti  the 
oentro.  It  in  not  prcrbnblo  thai  tho  wtiulu  offvct  of  tlie  atrolcin^  ia 
mocliattical.  Tho  inthioitco  of  poi-ipUoml  norrotu  irritations*  upon 
iatomiil  or};nQ!f  mid  upon  tho  g;cauritt  oiroulatijon  is  rocognixod  by 
almoM  uvcrj  onu,  and  every  inviilul  lcnow«  llio  power  of  aootliing 
■trok<M  and  louL-hus  in  ruliuving  nciTousneM  and  ovon  pain ;  wliilo  thct 
phenomena  of  HO-calU'd  animal  mngnotism  indic&lo  very  Htroiigly 
that  in  suHcojitiblo  imlividunU  apparently  trivial  poriphcral  irritations 
may  produce  profound  attorntionti  in  tho  fnnctionol  activity  of  tho 
corohrum.  Gonoral  stroking  movoinont«,  if  properly  adminiHlcrcd,  aiis 
to  most  persons  very  quieting,  and  not  rarely,  when  opportunity  u 
•ffordo^,  goDernl  mnsingo  is  fullowod  by  quiet  sloop. 

The  kneading  and  percussion  movemeota  of  nuiMago  act  chiefly 
npon  the  local  circulation.  Uy  an  indirect  or  .rQflflS_&Slion  both  of 
these  procoiaea  aro  believed  to  have  a  very  distinot  olTocl  upon  the 
capillary  circulation  in  tho  parts  which  rccoivo  Ikom,  an  ofToct  which 
ifl  preoiaely  parallel  to  tha  redness  of  tho  akin  which  follows  a  smart, 
stinging  blow  with  tho  palm  of  the  liand.  £nea<liQg  pertonns,  how- 
evor,  etill  another  function.  As  tho  rortult  of  diminol  pathologienl 
oxudatioDA,  uicli  as  occur  in  rheumnlio  inu:tciilar  nffoclion^  and  won 
as  tho  result  of  simple  inaction  or  of  a  general  nonspcoi^c  but  bad 
condition  of  the  syHt<!in,  tho  librus  of  muscloit  within  their  i>lieaths  or 
tlio  neighboring  individual  muscles  through  their  thcath»  become 
Agglutinated,  and  oven  tho  skin  itKclf  may  got  to  bo  abnormally 
tense  nnd  nltachcd  to  the  eubdermic  tissue, — a  condition  which,  when 
it  occura  in  tho  lower  animaU,  is  known  as  "  hido-bound."  Kneading 
oapednily  luis  power  to  remove  thid  condition  by  mechanically  loosen- 
ing tlio  Agglutinated  fibres  and  by  so  stimulating  the  local  circulation 
as  to  cause  absorption  of  exudations.  It  is  especially  in  tho  carrying 
out  of  kneading  and  percussion  that  a  Itnowtodge  of  general  anatomy 
of  tho  muscles  is  required. 

General  massage  is  employed  advantageously  in  various  neuras- 
thenic oonditiuns,  and  forms  an  important  part  of  tho  system  of  treat 
ment  known  as  the  Itost-Curo  (seo  page  41).  When  there  a  marked 
flwblenaas  or  nervousness,  massage  should  at  first  bo  practised  very 
gently,  but,  except  in  rare  cases,  it  will  soon  bo  found  grateful  to 
the  patient.  During  the  processor  of  the  rcaUcuro,  loth  massagu 
and  the  ftrndie  current  will  iVequcntly  reveal  tho  oxicilcnco  of  un- 
suspected spots  of  tendomcse  in  various  parts  of  the  body.  It  is 
probable  that  such  tenderness  marks  locnl  congostioiui,  aud  in  prao- 
Hoe  1  have  found  tbe  beet  results  fellow  IVom  tho  gradual  but  jwr- 
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Bistent  application,  day  aflcr  day,  of  incrooBlngly  poworful  mnasoge 
aod  very  rapidly  intoiruptod  faradio  currents  to  the  ooDtrcs  of  t«n- 
derneBB,  which  altnoat  invariably  disappear  sooacr  or  later.  Clonely 
allied  to  those  soro  spots  is  the  tondornoss  of  the  Bo-cnllod  spinal  irri- 
tation, or  spinal  aneemia.  When  this  spinal  tondomoss  is  pronounced, 
great  care  is  nocossary  in  the  gradual  application  of  massage  and  the 
Ciradic  current  to  the  afToctod  region.  If  tho  operator  bo  sufficiently 
caroHit  at  first  to  work  only  upon  tho  borders  of  the  tondernesa, 
and  gradually  to  approach  tho  centre,  o^cccllont  results  can  usually  be 
obtained.  Under  those  circumstances  massage  is  useful  not  only  us 
part  of  the  general  plan  of  treating  the  constitutional  condition,  but 
also  by  its  local  power  in  dispensing  congestions  and  allaying  nerroos 
irritations.  In  some  cases  tlio  spots  of  local  tondcmose  aro  distinctly 
hard,  or  the  hardness  and  tho  sonsations  of  knots  or  solid  placos  in  the 
flosb  imparted  to  the  hand  of  tho  masseur  may  bo  even  much  more  pro- 
nounced than  tho  tendorncBB.  In  such  instances  the  local  congostion 
has  gone  so  far  as  to  produce  exudation,  and  there  is  agglutination  of 
tissues.  ^lassago  may  bo  of  great  service  in  dispersing  the  exudations, 
and  should  be  assiduously  practised  over  the  aifoctod  parts.  Then: 
is  reason  to  believe  that  ovon  glandular  enlargements  and  dilatations 
of  lymphatic  channels  can  bo  afi'oeted  by  external  manipulations. 

Tbo  first  seanco  in  geneml  massage  should  not  last  longer  than 
twenty  minutes  to  half  an  hour,  but  in  a  little  time  a  Aill  hour  will  be 
required.  When  there  is  lack  of  digestive  power,  constipation,  or 
any  similar  symptom, — tbo  outcome  of  sluggiahnoss  of  iho  abdominal 
circulation  and  ncrvo-Bupply, — local  masangu  of  tbo  abdominal  and 
pelvic  region  should  be  freoly  employed. 

Abdominal  massage  for  tho  purpose  of  affecting  circulation  in  the 
intestines  should  be  performed  o.^  follows.  For  one  or  two  moments  tbo 
abdominal  muscles  themselves  should  be  knoadod,  tho  individual  movo- 
mcnts  being  transversely  directed  across  tho  muscle-fibres;  next,  in 
order  to  influcnco  the  small  intestines,  a  series  of  circular  sweeping 
strokes  should  bo  made  around  tho  umbilicus,  one  hand  following  tho 
other  rapidly  so  as  to  complete  the  circles,  firm  pressure  being  insti- 
tntcd  with  tho  outer  portions  of  the  palms;  then  kneading  movement 
should  bo  performed,  beginning  at  the  region  of  the  iloo-ciocal  valve, 
each  movement  being  transverse  to  tho  course  of  the  large  intestine, 
tho  series  of  tho  movements  following  tho  largo  intestine  upwards  to 
the  hj-pochondriac  region,  then  trnnsvcrsoly,  and  finally  downwards 
along  the  whole  course  of  tho  colon.  In  some  cases,  especially  when 
there  is  enlargement  of  tho  liver  with  torpor,  good  is  to  be  achieved 
by  kneading  movements  directly  over  and  upon  the  diseased  organ. 
When  along  with  tho  enlargement  of  an  abdominal  viscus  there  is  a 
condition  of  softness,  groat  care  should  bo  exercised  not  to  injare  the 
organ  by  too  firm  pressure.  This  applies  especially  to  tho  pulpy  con- 
dition of  the  spleen  sometimes  seen  in  malarial  disease. 
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Tb«  fjvntmont  of  9prain$  by  local  niaau^^o  bolooge  to  tho  province  of 
surgery  ntlicr  Umn  to  tluil  of  medicine,  and  I  haro  had  littlu  uxpoi'ivni-c 
wiUi  it.  I  hiivo  in  A  few  cnacB  fount!  it  vary  uaoAil  afltr  ilm  first 
fltflgcH  of  Irriiiition  and  inflammation  hnti  paBSc<l.  I  do  nui  tliiiik  that 
niMHUlgO  ought  i/>  hn  pruAlIwwl  ffl^hin  ftirty-rtjylm,  hoim  »ftor  g  yivflrn_ 
■pfpip-  In  mutetilar  rhtvmatism  or  obronio  inflummaiion  of  ilia  Sbroiis 
'MaoM  about  Ihv  joints  local  maBsage  is  of  vciy  f;rcat  vitlui>,  Mpuc-ially 
when  combined  wilh  ji)ilioi(m<i  piiMtivo  movumunla.  The  good  ncliieved 
w  probably  tlio  result  of  tbo  broaI<tng  u|)  of  adhesions  botwoen  nod 
vritbin  mucoid*,  of  tho  mechanical  diiipersion  of  exudationB,  and  of  in* 
erooM  of  tlio  locjtt  circulation,  with  ita  (■on'wquoot  abt<orj>tiou  of  oxu- 
datioA.  Tho  importuiil  movcmunt^  aro  thoM!  of  kneading  and  porous- 
•ion.  WbilHt  (he  individual  movomonUi  of  kneading  or  of  etrilfiog  are 
chiefly  at  right  unglni>  to  iho  courso  of  tho  mu-iclu,  Ihu  whole  !it;ricB  of 
pincheM  or  blown  ihoiihl  nlwiiys  pi-ogroBtt  along  tho  niuAclu,  an<l  Msuftlly 
fVom  tho  point  of  in«or[ioa  townnlH  tlio  origin.  Tlio  ntlcmpt  »hould 
bo  to  knoad  not  only  iixlividual  inuitcleB,  but  aUo  niusvlo-groupx,  and 
tho  ino7omont«  should  bo  diroclvd  04|ivcially  to  tho  broaL:lng  up  of 
adhc«ion8. 

In  variouH  formi*  of  paralvMi*  local  niaKWtge  it  of  groat  value  as 
a  mcanti  of  maintaining  the  nulrilion  ol'  tJic  nituctcd  muw'leo.  When 
tho  k-iion  which  prodiu-OM  tho  lorn  of  power  alTucl)!  tho  ecmbrum,  tho 
muHcleo  do  not  suffer  in  Ihoir  nutrition  oxcepl  sccondiirily  f^-om  innc- 
tivily,  and  tnaewige  is  usually  »ol  required  in  Iho  early  weolca  of  tb« 
affection.  After  a  stroko  of  hanipirgia  it  is  rarely  proper  to  begin 
naswgo  for  two  or  tLi-oa  wooks;  but  whenever  tho  tomperaluru  of 
Iho  nrtn  dooidedly  and  permanently  falls,  or  serous  exudation  into  tbo 
oollular  tiasae  morka  a  toas  of  %-a3Cular  toiio,  or  whon  oTltlohcM  of 
nlurnrng  control  over  the  muscles  aro  manifoHt,  local  mnaange  is  often 
of  acrvice.  At  first  the  s^uinco  should  not  In«t  more  than  live  min- 
iit«s,  but  after  a  time  il  may  continiio  fur  ten  or  «von  fifteen  minutes. 
Id  those  forma  of  i>aUy,  audi  n.-*  infantile  paralytU,  in  which  tho  trophic 
oontrca  in  tho  spimil  con!  art'  cttpuoiiiily  iinplionted,  manago  is  of  great 
importance.  In  nculc  oasc^  it  kIiouKI  bo  commonood  m  soon  as  the 
subsldonco  of  forcr  and  othor  Hymptuma  of  constitutional  irritation 
markfl  tho  iiassagv  of  tho  first  stago  of  activity  in  tho  spinal  lesion. 
When  tho  iiifantilo  pnralysii*  dovolops  gnidiially,  mu»s3^  may  be  em- 
ployed aa  noon  lu  the  paralj-HtK  is  roeognizod.  It  does  not  directly 
Influcaco,  to  any  oxtoni,  tho  Ibndnmontal  spinal  lc«ion,  but,  by  main- 
latnlng  a  healthy  condition  of  the  peripheral  apparatus,  is  of  tho  gn»l- 
etl  aorvieo  In  tho«e  cajws  in  which  thero  is  a  tondeney  lo  moro  or  less 
eomplola  repitirof  tho  stmcturo  of  the  spinal  cord.  Jn  vnrious  heal 
paralifus,  as  IVom  prrasuro,  from  rhoumatio  affoclions  of  the  nerrci}, 
or  ttam  otbor  tempomrt'  or  rvmovablo  conditions  of  nen'ous  or  mus- 
cular tissno,  nasMgo  moy  do  much  good.  When  the  loss  of  power  in 
tt  muHcIo  is  duo  to  direct  violence,  aa  occurs  with  eepoeial  IVcquoncy 
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ia  ilie  doltoid  muscle  from  falls  on  the  ahoaldor,  maasaga  ebi>iild  b« 
aesiduousij  employed  oa  soon  as  the  primary  iDflammaiion  produced  by 
tho  injury  has  subsided.  In  such  cases  the  treatmeot  is  of  especial 
advantage  in  dispersing  exudations  and  restoring  tho  musctes  and 
the  muscle  fibre  bundles  to  their  normal  relations  and  their  normal 
loosen  esa. 

FEEDING   OF    'rnw    SICK. 

The  present  article  is  not  a  treatise  upon  diet  or  dietetics ;  tho  books 
upon  this  subject  are  sufficiently  numerous,  but  their  scope  is  often  too 
wide  for  tho  needs  of  tho  medical  practitioner.  In  elaborate  discus- 
sions upon  the  contained  percentage  of  nitrogen  and  general  food^quali- 
tics  of  rnrious  articles  of  diet,  upon  their  cost  and  commercial  history, 
upon  the  amount  of  food  necessary  to  sustain  life,  and  upon  the  most 
econonitciil  forms  of  military,  prison,  and  hospital  rations,  etc.,  the 
consideration  of  the  feeding  of  tho  sick  in  private  practice  is  often  bo 
overwhelmed  as  to  be  lost  entirely.  I  propose  to  give  hare  a  brief 
practical  summary  of  tho  methods  of  feeding  in  sickness  when  pccu- 
ninry  considerations  an)  of  secondary-  importance. 

Tho  pro]>cr  feeding  in  acute  diseases  accompanied  with  high  fever 
varies  to  somo  extent  according  to  the  individual  affection,  but  ia 
subject  to  general  principles  which  are  sufficient  practical  guides  for 
niOHt  casod.  All  auch  acute  diseases  are  for  present  purposes  readily 
dividtnl  into  those  in  which  the  acute  febrile  atggois  very  short 
and  those  in  which  it  is  prolonged.  When  tho  acute  febrile  stage  ia 
very  scvoro  and  teniporarv,  it  is  usually  associated  with  a  complete 
anurvxii).  which  the  practitioner  may  obey  with  safety.  In  the 
flrNl  dav  or  two  of  the  onset  of  an  acute  pneumonia,  violent  scarlet 
fevi'r.  or  similar  HlToctions,  there  is  no  cause  for  alarm  even  if  tfio 
]wtit'nt  take  no  fooil.  The  digestive  power  at  this  time  may  bo 
in  comi>lolo  iilwj-anw.  After,  however,  the  first  day  or  two  of  such 
an  nttnrk,  ami 'whenever  tho  febrile  reaction  is  prolonged,  a  loss 
of  HjuK'Ule  amounting  oven  to  a  disgust  with  food  is  no  excuse  for 
abKtineHwv  Ail  sucli  state*,  with  their  accompanying  diseases,  tend 
to  final  r\'Miit  through  exhaustion,  and  much  can  bo  done  by  proper 
ftwiiiig  to  (ii\-vout  iH>n>ploto  failure  of  vital  power.  Tho  older  writers 
»pi»»  di.'ti'tics  taught  that  a  fever  patient  was  not  to  be  fed,  and  some 
im>*lern  Hulhors  ^'iterate  the  old  dictum.  Fovor  is  not,  however,  any 
WHtraiudU-aiiouto  ChuI.  It  i*.  indeed,  usually  associated  with  loss  of 
dlttx'Mivo  power,  and  il"  un-h-r  such  oircumstancca  the  stomach  be  over- 
\^My\^-^\  Willi  ooar*.'  f.H«l  tl.o  svi^ptoms  will  be  a^ravatcd  by  the  resulu 
uw  nvute  indij,vsti>.n.  The  amonnt  of  nourishment  received  by  a  body 
\»  iHwiMuvd  n.>t  I'v  tho  amount  of  AhhI  put  into  the  stomach,  but  by 
ih*  auumnt  whi.-h  U  «s=.i»>ilnUsi :  ««»i  i"  fi>hriIo  comphints  the  effort  of 
h.  plnwi««  .»n*l  I'O  dirvvted  not  to  the  filling  of  tho  stomach,  but 
W  tl  0  obtaining  ..f  «»  \^r^^  «»  »«imU«t«>»  of  food  as  u,  possible  wUh- 
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onl  disturbing  th«  iklimontary  cnnal.  Any  symptoma  of  giuitri«  or  In- 
tcrtiaal  dittiirl>ftn/!p  thould  bo  th«  %\gatA  for  tlio  imaiodiato  jooBCoing 
of  tlio  foQil  Such  grow  manifMUiUoits  ah  romJUng,  Hour  or  niiuKooiu 
ernctnlions,  nod  gastric  distroui  Arc  porucivcd  nt  onco  by  Ihv  moel 
emrel«BB;  but  in  typhoid  fovcr  I  haro  noon  skilful  [irnclitioiiora  ovor- 
loolc  the  real  c»u»o  of  »n  oxocsaivo  lympimy  or  an  incrvasod  dtarrlKea, 
and  conlimio  tho  overfeeding  wliilo  nttompling  to  relieve  tboso  qrmp- 
toms  by  medicine.  Sucb  prnctico  is  exceedingly  roprcbonsiblo.  In 
fcbri!«  adyoamio  discaees  ibo  feeding  should  bo  at  tborl  Intt^rvsls, 
with  ainnll  nmountH  of  liquid  food  of  a  nutritious,  eaHily-digosled  char- 
acter, and  my  o^vn  experience  leads  nie  more  and  more  to  tbo  habitunl 
use  of  foods  wbiub  have  been  partially  digested  nrtillc in lly. 

Tho  qiioalion  of  nighufoeding  in  severe  eoaes  is  an  Important  one. 
lly  boliof  in  that  death  occui-s  much  moro  froqiiciitly  In  adynumlc 
di«caaea  bolwuon  oo«  nnd  five  oV|oek_iji  Uio  inor'iiiig  than  at  any 
other  time, — a  circumstanoo  largely  attribulablo  to  tho  habitual  wiUi- 
fioiding  of  food  and  Uimulaols  during  tho  nighU  Sleep  is  eH.ientiiil  to 
tho  rcuupernlion  of  Tilal  force,  but  nil  oxbimsted  ]>ntionl  ii.tiiiilly  goet 
io  tlnnp  readily  alXor  the  pnrtial  awakening  whi<:h  is  Hufliuiunt  fur  tho 
adminitlnition  of  a  milk  punch,  or  cJso  Glcops  in  so  broken  n  mahnor 
that  tho  careful  niirso  can  givo  tho  food  at  short  intervals  without  awa- 
kening bim.  In  no  typhoid  c&so  of  sovore  typo  should  nn  interval  of 
mom  than  tbroo  hours  be  allowed  to  olapeo  at  nifht  wilhuut  food  and 
atimulantfl,  and  tfae  amount  given  at  a  single  lime  should  bo  so  ineroasod 
that  almost  as  roudt  will  bo  taken  during  the  night  oa  dunng  (bo  dny. 

In  typhoid  cases  alcohol  in  some  form  should  bo  given  with  tbo 
food,  in  not  too  largo  proportion.  Alcoholic  liquor*  in  nioderato 
amount  stimulate  tho  stomach  and  aid  digoslion  and  absorption,  but 
in  large  amount  Intcrfuro  with  those  proccosos.  It  may  bu  Ml  down 
aa  a  general  nilo  with  few  cxc4>i>tions  that  all  food^  given  in  protraclod 
fobrllo  stjitos  should  bo  in  Ittiuid  form. 

Ll(]uid  food^  may  be  divided  into  Tii<)uid  Meat  Poods,  Milk  Foods, 
and  Artificiiilly  nijjestcd  Foods, 

Liquid  Mkat  Foons. — It  miut  bo  remombcrod  that  all  article*  of 
tho  prcMint  class  are  stimulant*  mthor  than  nutrients.  Most  of  thorn 
do  not  contain  moro  than  ono  per  cent,  of  albuminous  substance*. 
Under  this  heading  I  iocludo  all  liquid  pro  para  lions  of  mcut  made 
without  artificial  digestion. 

At  ono  limo  Ihcao  liquid  preparations  of  moat  wore  supposed  lo 
ropiosont  tho  wholo  nutritive  rahio  of  the  mcnl,  but  recently  ail  nutri- 
tiro  power  has  boon  di^nicd  to  thorn.  They  contain  krcatin,  kreaiinin, 
sarkoajn,  sarkin,  xanthm,  ki-eanin,  inosito,  fat,  and  inorgnnio  salts,  with 
a  very  small  amount  of  albuminous  principles.  It  is  not  probabto 
that  any  of  these  aiib§tanccs,  except  tho  alburaon  and  the  fat,  are 
oupable  of  being  aAsimilutod  and  usvd  aa  food.  The  uxpcrimonlA  of 
Eommorich  also  indicate  very  strongly  that  thoy  nro  not  nutriontn,  for 
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hs  fbund  Iliot  aaimala  Rtd  oxeluuvoly  tipoo  titwo  pnptrationm  ti'wo  < 
won  mQri!  quickly  tban  tboso  IfiftJfijBlao'fi.    Tboro  can  bo  ao  doubt] 
Uut  tlm  <li.-3th  under  thcae  ctrcumstancea  wus  lar^i^ly  duo  to  tlia  do- ' 
prewing  clTuel  of  iho  inorganio  ealU  c-ontainod  in  the  oxtracta    Cltaicol  i 
«x[iomnce,  in  a  mcaaurc,  cooforiDS  wilb  tbUi  Boiontifio  reuMoing.    At  a  j 
time  when  beef  cascum  and  boef  tea  were  rcry  birgoly  roliod  upon  ma 
Dutriento  In  Philadelphia,  it  was  found  llwt  they  actod  bettor  vhtin 
milk  wan  niM  giron.    In  niy  onrlici'  tripa  Into  tJio  wildontMa,  invoI%-tiif;  ^M 
much  physinil  laljor,  I  took  witli  m«  lh«  beat  artilteial  meat  oxtnclti  ^ 
to  «crvo  M  condonfod  food,  but,  after  »  few  trfalH,  fuund  thut  Dicy  were 
unable  W  MUKHiin  prolonged  effort,— m  the  gtiidca  put  it,  "  tboy  ilo  uol  M 
stick  to  a  nmn'a  ribn  " — and,  allliotigh  at  tliitt  limo  my  theory  wuji  that  ^j 
()icy  wore  conoonlralixl  noiiriiibmunt,  prnctical  experience  soon  led  to 
tliuir  abandonment.    Alibougb  or  little  tif^e  »ri  fond,  IbcM  tubxluncc* 
urc  rnluablo  Htimulantif,  imd  may  by  rovivin';  lompunirily  an  vxh:iu«tvd 
patient  prepare  the  way  fur  tbo  dii^ittion  of  GlolL'  In  a  toriow  of  ojt-^ 
periment«  made  upon  tK    t       '■  hoiirt  by  Dr. Thomas  J.  \layi (TherOf. 

Gas.,  vol.  ii.  p.  152),  it  ' id  ibut  the  nrlilicinl  beef  extracts  and 

conoontrnted  hoof  prcpiimtiuns  had  a  very  docidi'd  influeneo  in  mfliii- 
Iftining  thu  activity  of  the  syatolos.  Notwithstnndini;  Dr.  Maya's 
ftr^nmonls  to  the  contrary,  however,  I  beliovo  that  the  effect  of  beef 
extracts  upon  tbo  fi-o^'a  heart  is  entirely  similar  to  ihnt  of  tbo  pliow- 
pbate  of  lalcium  (ace  Calcu  l'HOSPn.\s).  In  typhoid  and  other  aiiiii- 
lar  low  fcvcra,  it  U  an  excollent  plan  to  give  bMf  waenoe  or  beef  In 
.^tcrnnte  bourn  wiih  milk  pum^h.  During  mnralcacenoo  a  hot  bowl  of 
:  beef  lea  or  bevf  «ii»eiii;o  wiitsr  exertion  stich  aa  cnrriage-ridtng,  going  , 
out,  etc.,  may  act  very  welt  as  a  stimulant.  My  (he  additiua  irf* 
rarioua  subatencea  thcae  liquid  propnntioni*  of  meat  c;in  bo  made  natii- ! 
Ovo:  thga,^  ^gg  mpidb^ ^ttrred  into  a  l>owI  <if  Ijwf  t-itsenco  formH  a 
ijery  useful  i>t!niti luting  fmjd.  There  are  in  the  n)orkt.a  vnriou*  oxtmetH 
of  beef,  tluimini^  to  represent,  in  a  »olid  form,  beef  uMcneo.  The  better 
forms  of  thcMo  urtlclcs  undoubtedly  do  represent  in  groat  part  beef 
essence,  but  lliey  nre  ili^tinctly  inferior  to  the  freshly  inado  prepmra- 
tion  in  taste,  and  in  containing  no  albumen :  so  that  it  is  always  btilter 
to  employ  the  fresh  boef  essonco  if  it  can  be  procured.  | 

I.iijnid  meat  fooils  are  divi»iblo  inlo  thoM  that  are  mw  and  thtiM 
that  aro  cooked.    Of  Iho  raw  foods  of  iho  class,  the  bott  is  meal  jviw. 
This  is  made,  nceording  to  Ihc  dii-octions  of  Poitenkofor  and  Volt,  by 
selecting  lean  meat  from  the  round  of  beef,  cutting  it  into  email  piooca, 
and  expressing  the  juice  in  a  press  of  sufllcient  power,— «ucb  aa  now  I 
can  bo  punhaivd  at  any  of  tbo  larc^r  dru!;-8torcfl.    This  juice  cootnins, 
in  addition  to  the  salts  and  extractives,  the  albumen  tlial  remains  fluid  [ 
after  the  rigor  mortis, — chiefly  scrum.albnmen  an<i  coloring-tnatt«n.4 
The  proportion  of  aTbumon  is  about  eix  por  cent :  by  tn>ating  tho  olbu. 
men  is  prc<-i|iilalwl,  but  it  is  not  affected  by  salt  or  by  niero  wanning 
LMig's  beef  tea  is  made  by  adding  seven  ounoea  of  water  and  tliroo  ta 
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Anir  drop*  or  hydruclilorio  acid  to  ono  and  n  Uiiir  pouR<l»  of  loan  boof, 
alliining  to  fttaud  onu  lioiir,  paMing  through  a  Iiair  xiuvo,  and  woithiDg 
out  tho  uiKat  wiili  tliwo  ouHcw  of  JtTttay-  Tlii»  iafViNion  conluiiis,  oo 
ibo  uvomjjc-,  not  ninro  th»n  ono  per  oont.  of  iiUiumon.  Thu  liydiM 
chlorioMid  »ild<;d  (o  Uio  wator  is  not  Kuflidunl  to  diKwIvo  tJio  myoiiin 
of  Iho  ni'iacU):  to  that  thin  |»ix}j)iirutioi)  cuii  bv  looked  tipun  ax  nothing 
loom  than  a  dilution  of  moiit  juioo,  and  i«  vviy  tuCuriur.  To  bavo  any 
uflVwl  it  must  bo  given  in  cnvrinuiiii  (^iiuntilivo. 

iloitt  juico  is  a  valuable  propnr»tiun  vfhon  n  powoi'fbl  stimulation  is 
doairvd  and  tho  digwlivo  CotVK*  nro  cxvvodingly  woiilc,  as  in  tba  fu«bl&. 
nosa  oi-  cotlupso  tliat  follows  cboli^ra  innintuta  and  otbor  infitniilo  diar. 
rhoMia.  Its  tnsto  is  tbal  or  raw  rnuiit,  itnd  is  so  disagrc-onblo  to  many 
pinons  as  to  proroot  its  uk,o. 

Tho  oookod  concoDtrated  liquid  forms  of  tnont  extracts  aro  boof  toa 
and  boof  cssoaco.  Noichor  of  tlioso  can  bo  conaiilorcd  to  iiavo  distinct 
nutritiro  value.  It  is  vegy  raro  for  them  to  vootain  moro  than  ono  per 
cont.  of  albuminous  substances ;  but  thoy  nfo  powei'Ail  stimulants,  and 
for  such  purpoaea  ara  as  useful  as  tlio  oxprossod  meat  juioo. 

In  tnakiiij^  fur/  lea  tbo  round  of  a  good  piticu  of  b^f  sLoutd  ab 
ways  Iw  selected,  and  cut  Into  small  cubua  not  larger  than  lialf  an 
ineb  in  <linmutor.  It  sliotdtl  then  be  put  to  soak  for  two  bouts  on  tbo 
iMck  of  ibo^-angu,  in  an  curtben-wam  pipkin,  with  one  pint  of  cold 
Va?or|^and  nllowud  to  tiimmer  for  about  lilteen  minutes  and  Uiially  to 
boil  fur  tliroo  minutes.  AHer  iiiiding  half  a  toiispoonful  of  salt  and  a 
little  pepper  the  tea  is  i-uady  for  use. 

In  making  Iretf  asen^c  tbo  moat  should  bo  prepared  as  for  boof  too. 
It  should  bo  put  into  an  uartbcn-wnre  buttle  and  loosely  eorkod.  'l*hie 
should  bu  mt  in  a  pot  of  cold  water  and  brought  vory  gradually  in 
tho  boiling-point.  ttJhqn  sbotild  bo  nllovod  U>.  boil  for  from  tvronty 
minutes  to  h»lf  an  hour. 

Soupt  are  liquid  prepuralions  which  rosomblo  boof  toa  and  boof  os- 
mnoo  in  containing  the  oxtractivoB_gf.uioat,  bat  whivh  diiTer  Croia  these 
pro]>nrations  in  having  in  tbem  various  nutritive  substances.  Soup  is 
therefore  beth  a  stimulant  and  a  nntriunt,  tho  amount  of  nuu-iont  ma- 
terial varying  greatly  according  to  tho  propamtion  of  tho  soup,  The 
lighter  forms  of  soups  aro  commonly  spoken  of  as  broths,  i'liey  may 
be  used  wboa  tho  stomach  rejects  loss  readily  digested  forms  of  food. 

To  make  chicken  broth,  take  tlireo  pounds  of  ehicken  v,'e]\  cleaned, 
covor  with  cold  vrator,  boil  from  three  to  five  hours  (until  the  meat 
fUla  to  pieces),  strain,  cool,  and  skim  off  the  fat.  To  a  pint  of  tbis 
add  salt  and  peppor  and  two  tablespoon  Ails  of  soft  rico  which  has  boon 
pixjvio'isly  thoroughly  boiled  in  salt  water;  bring  tho  broth  to  a  boil. 
la  preparing  the  rico,  half  a  cupful  should  be  boiled  for  thirty  mio. 
otoft  with  a  leaspoonfkil  of  salt  in  a  pint  of  water.  To  make  muttOH 
bmh,  take  ono  pound  of  loan,  juicy  mutton,  chopped  dno,  and  prococd 
as  Willi  chiekoQ  broth. 
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In  tho  preparation  of  soups  the  first  tbing  is  tbo  making  of  the 
so-called  stock,  or  basis  for  tlio  soup.  Thero  are  two  distinct  stocks: 
one  which  may  bo  known  as  the  brown  st{>ck,  the  other  as  clear  stock 
or  consommd.  For  the  preparation  of  brovm  stock  take  four  pounds  of 
shin  of  beef,  four  quarts  of  cold  wat«r,  ton  whole  cloves,  four  pepper* 
corns,  a  bouquet  of  herbs  (sweet  marjoram,  summer  savory,  tbyme, 
and  sage),  one  tablespoonful  of  salt,  three  small  onions,  one  turnip, 
one  caiTot,  two  stalks  of  celery,  two  sprigs  of  parsley.  Cut  the  moat 
{rosn  the  bones,  after  which  place  the  bones  and  one-half  of  the  meat 
in  a  Boup-kettle  and  allow  to  stand  for  half  an  hour  in  the  cold  water. 
Heat  gradually,  and  allow  to  simmer  for  six  or  seven  houra.  Brown  the 
remainder  of  the  meat  in  two  tablespoon fuls  of  beef-drippings,  and  add 
with  the  other  meat  and  with  the  vegetables  chopped  fine,  when  tho 
kettle  is  put  on  tho  fire  to  simmer.  After  it  has  simmei'cd  the  re- 
quired time,  the  stock  is  strained  and  set  aside  to  cool,  the  fat  being 
removed  from  the  top.    The  stock  is  then  ready  for  use. 

In  making  the  soups  the  stocks  must  never  be  allowed  to  boil,  or 
at  most  must  be  brought  only  for  a  moment  to  the  boiling-point.  For 
St.  Julienne  soup  put  one  pint  of  the  brown  stock  on  tho  fire  to  heat, 
after  which  a  pint  of  finely-chopped  vegetables  (turnip,  carrot,  etc.), 
with  half  a  teaspoonful  of  salt,  should  be  put  on  with  a  little  water  to 
parboil.  This  being  done,  add  the  vegetables  to  tho  stock,  and  season 
with  half  a  saltspoonful  of  pepper.  Vermicelli  soup  is  made  by  adding 
half  a  cup  of  vermicelli  to  a  pint  of  tbo  brown  stock.  Cook  tho  ver- 
micelli for  ton  minutes  in  salted  boiling  water,  season  with  a  half-tca- 
spoonful  of  salt  and  a  half-saltspoonful  of  pepper,  and  add  to  the  warm 
stock. 

Consomme  or  clear  stock  is  to  bo  made  in  exactly  the  same  way  as 
tho  brown  stock,  except  that  three  pounds  of  tho  knuckle  of  veal  aro  to 
be  added  to  the  meat,  and  all  tho  meat  is  to  bo  put  in  at  once  without 
browning.  After  the  stock  has  been  formed,  in  order  to  clear  it  add 
tho  white  and  the  shell  of  one  egg,  and  tho  juice  and  rind  of  one  lemon, 
beating  them  all  up  together;  then  put  on  the  fire,  bring  to  tho  boiling- 
point,  strain  through  a  sieve,  and  again  through  a  niipkin;  without 
pressure  or  squeezing,  and  serve. 

A  very  elegant  stimulating  and  nutritious  soup  can  bo  made  out  of 
consomme  by  boiling  oi-dinary  pear!  sago  in  salt  water  for  from  two  to 
three  Lours,  until  the  grains  become  E^vollon  almost  to  bursting,  and 
then  stirring  the  sago  into  tho  consomm^while  still  boiling. 

KiLK  Foods. — Of  all  liquid  foods  milk  is  tho  beat  and  tho  most 
generally  applicable  to  the  treatment  of  discitso.  Cow's  milk  contaiua, 
in  round  numbers,  87.5  parts  of  water,  3  parts  of  cascino,  0.75  part  of 
albumen,  3.6  pai-ts  of  fat,  5  parts  of  sugar,  and  0.07  part  of  inorganic 
Baits.  One  pint  of  milk  contains,  in  round  numbers,  0.6  ounce  of  solid 
albuminous  substance,  0.6  ounce  of  fat,  and  0.8  ouuco  of  sugar.  When 
two  quarts  of  milk  arc  taken  in  the  course  of  twenty-four  hours,  about 


FEUDiya  Of  Tire  sick. 


S) 


I 

I 


twn  ftnd  a  half  ounoca  of  fat  are  ingratod, — au  atnouot  too  great  tin 
AD  iaolIiGient  alimentary  canal  to  diguet,  ao  that  it  is  on<Mi  nocceeaiy  to 
akim  thu  milk.  Aa  milk  conUiua  pracIIcaUy  uo  indigestible  rosidue,  it 
leav«!i  biiliind  it  in  tho  alimontary  canal  no  ftecal  matter,  aud  iu  use 
therefore  tVoqucotly  produc«a  oonatipation.  Id  casea  of  diarrliixa  this 
t«nduuuy  to  a  lindiDg  action  can  be  iucrcosod  by  boiling  tho  millc,  a 
pToCGsa  whiob  coof^iiiatos  the  albumon  of  tho  milk  and  slightly  lesaeJOfli 
if  the  scum  be  removed,  ita  nutritive  value.  When  milk  is  used  very 
IVeely  and  the  dij^eslion  is  fuoblo,  there  is  always  dan^^or  of  tho  forma- 
tion in  tho  atomHch  uf  a  coagulum  so  doitso  that  iho^iwtrio  juioe  will 
DQt  be  able  fi'coly  to  poiiuli-ato  iU  'Ibis  difH^^ulty  can  usually  fioovvr- 
come  by  a  little  cai-e,  The  addition  of  half  an  ounce  to  an  ounce  of 
lime-water  to  every  ISve  or  six  ounces  of  milk  has  a  distinct  tondenoy 
to  prevent  too  rapid  and  firm  coaRulatiOP.  Si)>pin»  milk  instead  of 
drinking  it — in  other  words,  puttUig  tbo  milk  in  the  stomach  in  small 
quantities  at  a  time — has  a  still  greater  power  in  rvprvssing  the  fui-ma- 
tion  of  hard  coagulum.  When  tJio  digestive  powers  nro  feeble,  milk 
abould  bo  taken  slowly  in  small  quantities  at  a  time.  In  some  cases  it 
ia  very  imporlant  that  il  bo  drunk  hot,  but  without  previous  boiling. 

Thera  ai-e  various  useful  nutrient  and  slimuhtnt  iWds  prepaivd 
with  alcohol  in  milk,  as  follows : 

Wise  Wuey. — Dring  half  _a  pint  of  milk  to  tho  boiling-point; 
add  half  a  pint  of-  shurry  wioo,  aud  allow  to  stand  in  a  warm  place 
for  Sve  niiuutua;  alroin,  ami  awooten  to  tasto.  Tho  whey  which  Lt 
left  GonsUts  almost  exoluslrcly  of  wlno  and  water,  with  milk  nugar 
and  milk  aalta.  It  oonlaiMa  very  liltlu  livilrimfiitt,  but  ia  somelimeit 
tolerated  by  tho  stomach  which  ixiniHeA  othur  food. 

UiuK  I'D-tou. — Take  half  »  pint  of  milk ;  pour  into  it  from  a  dca- 
ooufhl  to  a  tabluapooulVil  of  brandy,  rum,  or  whiskey,  accwrding 

thu  nvudti  of  tho  piillcnt;  awoelcn  and  Apico  with  nutmeg  to  lastu. 
This  pixifiarutiun  nipiutonla  all  the  nutritive  value  of  milk  and  tho 
Atlnuilaling  otTociM  of  tho  liquor.  If  tho  Htomnch  bo  at  all  dvlicalc, 
a  lablespoonful  of  lime-wgtyr  »hould  always  bo  added  to  it  before 
puldng  in -the  brandy. 

EuawM.^Uggnog  is  a  heavy,  rich,  highly  nutritive  liquid,  which 
must  be  amployed  in  limitod  quantitiois  and  very  carefully  when  there 
ia  any  delicacy  of  titomneh.  Tho  yelk  of  onoegg  may  be  added  to  lialf 
a  pint  of  milk,  afterwards  half  an  ounce  to  an  ounce  of  brandy,  and 
the  whilo  then  beaten  in. 

SomcUmca  when  tJio  stomach  rejoct«  almost  all  forms  of  tbod,  tho 
addition  of  carhonio  ao!d  water  to  the  milk  moote  with  success.  Kqual 
quantitiea  ahuuld  be  employed,  and  the  Oftwimi  p£ jaUkntioulU  bo-coogu- 
lated  in  tliiu  llakw,  A  light,  ]>oworl\illy  stimulant  lieTerage,  somewhat 
aimllar  to  tho  ono  Just  mentioned,  but  to  some  pahitcs  more  elegant, 
la  made  by  tho  addition  of  chnmpK£a4_tQjltiik. 
■        ~^ore  are  ccrtnia  forma  of  fermented  milk  which  arc  valuable  ae 
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being  easily  digosted  by  the  stomach  and  \GTy  acceptable  to  the  palate. 
They  altio  render  posaiblo  Bomo  variety  of  food  to  persons  largely 
restricted  to  milk  diet. 

EocuiBS,  or  EuuTS,  is  a  fermented  liquid  prepared  by  the  Tartars 
from  marea'  milk.  It  may  for  ordinary  purposes  be  sufficiently  imi- 
tated by  the  following  recipe.  Take  an  ordinary  beer-bottle  with  a 
patent  shifting  cork,  put  in  it  one  tablospoonful  of  white  sugar,  one 
pint  of  milk,  one-sisth  of  a  coke  of  Fleischman's  yeaat  or  ono  drachm 
of  strong  liquid  yeast,  shake  well,  allow  to  stand  from  eight  to  ton 
hours  in  a  temperature  of  from  eighty-five  to  ninety-five  degrees, 
shake  well,  and  put  upon  the  ico  to  cool.  This  ought  to  be  used  within 
twenty-four  hours  after  being  made.  The  longer  the  formentatlon 
is  allowed  to  continue,  the  more  sour  ie  the  koumiss ;  and  its  condition 
should  be  regulated  to  suit  the  individual  palate  and  stomach  of  the 
patient.  If  it  bo  desired,  it  may  be  flavored  by  the  addition  of  a  small 
piece  of  vanilla  bean  to  the  milk  before  fermentation,  This  prepara- 
tion is  suited  to  the  treatment  of  convalescence  and  chronio  diseases 
rather  than  of  acute  febrile  illness. 

Hilk  may  be  used  as  the  basis  of  n  number  of  farinaceous  or  starchy 
liquids.  It  must  be  remembered  that  these  starchy  compounds  aro 
more  or  loss  difficult  of  digestion,  and  during  the  progress  of  an  acute, 
severe  febrile  illness  they  must  be  employed  with  the  greatest  caution. 
In  convalescence  and  in  chronic  invalidism,  howsver,  they  are  often 
very  serviceable.  In  making  these  preparations  it  is  essential  that 
they  be  closely  watched  and  stirred,  to  prevent  burning,  unless  they  be 
cooked  over  hot  water. 

Oatueal  FoBRiDaE  may  be  made  by  stirring  two  ounces  (half 
a  cupful)  of  crushed  oatmeal  into  a  pint  of  milk,  proviouBly  warmed, 
and  afterwards  cooking  twenty  to  thirty  minutes,  adding  salt  to  tho 
taste. 

Baked  Floiib  Pobridoe. — A  very  excellent  porridge,  of  easy  diges- 
tion, and  especially  valuable  when  there  is  a  tendency  to  looseness  of  the 
bowels,  can  be  made  by  tho  following  recipe.  Take  one  pint  of  flour 
and  pack  it  tightly  in  a  small  musliu  bag,  throw  it  Into  boiling  water 
and  boil  for  five  or  six  hours,  cut  off  the  outer  sodden  portion,  grate 
the  hard  core  fine,  and  stir  into  boiling  milk  to  the  desired  thickness. 

Arrow-Root  Porridob. — This  may  bo  prepared  in  the  following 
manner,  Stir  two  tcaspoonfuls  of  arrow-root  in  half  a  teacupful  of  cold 
milk  until  a  perfectly  smooth  mixture  is  made ;  have  on  the  fire  a  pint 
of  milk,  and,  while  this  is  boiling,  add  the  arrow-root  little  by  little, 
■tirring  constantly  until  cooked, — i.e.,  ftom  one  to  two  minutes  after 
the  hist  ie  poured  in  ;  add  sugar,  nutmeg,  and  wine,  according  to  taste 
or  the  oxigoneios  of  the  case.  When  milk  is  not  t«  be  had,  or  a  very 
low  diet  is  required,  water  may  be  substitutod. 

Tho  secret  of  properly-prepared  arrow-root  is  in  having  the  fiiBt 
mixture  with  milk  absolutely  smooth  and  free  from  lumps. 
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CnocoLATl  PonmtKiK.— A  gnicl  which  will  l>o  found  very  palatable  to 
taaay  por»on);  and  may  bo  suWtiltitod  forsimpio  arrow-root,  can  bomado 
by  th«  following  r»!cipo.  Mix  logothor  on«-quarlor  pound  ofbofttcboco- 
lata  graud,  ODo-half  pound  of  rico  fiour,  two  oiinc««  of  nrrow-root,  and 
ono-qtunrtcr  pound  of  toitf-sugar  grated.  Add  a  tablmpoonflil  of  Mix% 
Tnixturo  to  a  pint  of  hot  millc,  and  lot  il  Iwil  fivo  minutot.  Thou  ro- 
moTo  tbo  proporation  from  thu  itlovo  and  ».<r\-u  it  boU  II  Rbould  have 
tbo  coDflistency  of  gruel. 

ToUATO  PORKiDuc. — A  Tory  oxcullcnt  porridgo  or  purie,  bighly  nu> 
tritioiu  and  useful  during  conmlosconco,  can  bo  mndo  by  tbo  foltowinff 
recipo.  Tako  ono  qnsrt  of  canned  tomatooB,  bring  to  a  boil,  straio 
wbilo  bot  through  a  hair  eiovo ;  bring  a  quart  of  milk  to  a  boil,  add 
enfflctont  floor  to  make  a  thick  pasto,  atir  in,  and  continue  to  boil  until 
iho  flour  is  cooked  (about  twenty  roinutos).  Stir  iho  alrained  toraatoca 
gradually,  a  little  at  a  time,  into  the  boiling  milk.  Cook  tivo  or  ten 
mlnutca ;  BOOBOn  to  tasitR. 

Saqo  FonatDOC  b  of  iho  consintoncy  of  a  Jelly  rather  than  of  n  por- 
ridge. In  [irejMtririg  it,  wash  the  sago  well  in  cold  water,  put  »  small 
tcnciipl\il  of  it  to  ttoak  in  hulf  a  pint  of  wntor  ovur-iiighl,  nnd  in  the 
morning  put  this  mixturu  into  ono  pint  of  hot  wntor;  ft<iuocze  into  it 
the  juice  out  of  a  thinly-pnrod  lomuii,  and  allow  to  ttimmor  <k>wly  for 
twenty  minulos;  then  sweeten,  add  wino  according  to  taat«  or  tbo 
cxigcncioa  of  tho  case,  and  pour  into  moulds  to  cool. 

Tafioca  PoBSiDaE  is  very  ologant,  but,  like  sago  porridge,  requires 
Gonsidonible  time  for  prepnration.  Il  may  bo  made  in  tho  following 
manner.  Soak  two  tablesjMonAils  of  very  clean  tnpioca  in  two  teacup* 
fiib  of  cold  walor  overnight;  !_o  the  morning  add  a  little  salt  and  ono 
it  of  milk,  or  water  if  milk  'a  not  allowed;  simmer  it  until  quite 
Rlir  well  while  coaling;  ulicn  done,  pour  into  a  bowl,  and  add 
sugar,  wine,  and  nutmeg,  according  to  taste  or  tbo  esigenoios  of  the 
CftM. 

AnrivtciALT-T  Dt<iK«rEi>  Foo'iB- — In  low  fcverv  the  powers  of  the 
alimentary  caiiitl  are  ccrlanily  much  impnirod,  and  foodn  which  have 
undoTgone  more  or  less  comjilcto  nrlific-Sal  digestion  outside  of  the  body 
aro  very  liscflil. 

In  nil  coees  in  which  the  tj-phoid  eymptoma  aro  severe,  milk 
ahottld  conBt|taIe  tho  chief  rclinnco,  and  should  bo  partially  digested 
before  administration.  Whon  the  disease  is  prolonged,  and  cspociaUy 
wlionTlie  monlnl  condition  ia  clear,  the  patient  fircquontly  tires  of 
milk.  Under  thcso  cTrcum stances  varions  liquid  foods  prepared  by 
tbe  pttrtial  digestion  of  solids  are  of  great  im]>Driance.  Artificially 
digOHted  foods  are  also  of  value  during  convalescence,  and  their  em- 
ployment constitutes  a  very  important  part  of  the  treatment  of  gastrlo 
and  (ntcAtinal  calan'hs.  Uoat  peptones  have  a  djstinolly  bitter  taste, 
which  may  be  very  objectionable  in  individual  cases.  This  taste  can 
b«  partially  overcome  by  the  addition  of  flavoring  substanoea  or  ez> 

a 


34  FEBDINO  OF  THE  SICK. 

tracts,  and  often  may  be  altogether  avoided  bj  arroating  the  proccM 
of  artificial  dilation  before  complotion. 

ATSrat  thought  pepsin  would  appear  tx>  be  the  moet  available 
ferment  for  the  preparation  of  pc^otj^^  bat  practical  axparicoM 
has  led  to  reliance  upon  pancreatin.  Paacroatin,  pancreAtic  extracts, 
and  pancreatic  liquors  are  now  found  abmidantlj  i^^QgBUBStSb  ^^^ 
Eoperiorit;  of  the  secretion  of  tird"i>ancf«itic  gland  as  a  practical  fer- 
ment is  connected  with  the  fact  that  it  contains  two  distinct  claaaeaof 
digestiro  principles,  namely,  pancreatic  diastase,  wBich  diuolTea  atorcb, 
and  trypsin,  which  acts  upon  albuminous  principles.  It  is  of  great 
importance  to  iie  able  to  dotermine  readily  the  viilue  of  any  prepara- 
tion of  pancreatin.  The  tost  devised  by  Dr.  Wm.  Boberts  ^DigeiAive 
Ferments,  London,  1831)  appears  to  be  very  practical.  If  pancreatin 
be  added  to  fV^sh  milk  without  an  alkali,  in  the  course  of  a  few  minates 
the  liquid  acquires  the  property  of  curdling  abundantly  npon  boiling ; 
and  Dr.  Eoborts  estimates  the  value  of  a  pancreatin  by  the  number  of 
cubic  centimetres  of  mitk  which  are  transformed  by  one  cubic  centi- 
metre of  the  sample  at  a  tempcratnre  of  40°  C.  to  the  cordling-point 
in  five  minutes.  Tho  liquor  pancroaticus  used  by  Dr.  Roberts  bad  a 
power  oscillating  between  fifty  and  seventy.  A  tost  which  may  bo 
substituted  for  that  of  Dr.  Roberts,  and  which  is  especially  applicable 
to  the  ordinary  pancreatic  extracts  or  so-called  pancreatin,  is  based 
upon  the  peptonizing  power  of  the  powder.  Five  grains  of  it  added 
to  twenty  grains  of  the  bicarbonate  of  sodium  should  so  alter  the 
caseine  contained  in  one  pint  of  milk  in  an  hour  at  a  temperature 
of  115°  F.  that  no  coagulation  will  occur  upon  the  addition  of  nitric 
acid. 

Peptonized  milk  is  made  by  diluting  a  pint  of  milk  with  a  quarter  of 
a  pint  of  water,  heating  to  about  140°  F.,  adding  two  teaspoonflils  of 
liquor  pancrcaticus  (Roberts's)  with  twenty  grains  of  bicarbonate  of  so- 
dium, digesting  in  a  warm  place  for  an  hour  to  an  hour  and  a  half,  and 
raising  momentarily  to  the  boiling-point;  at  the  temperature  of  tho  sick- 
room, 65°  F.,  the  digestion  will  usually  require  about  throe  hours.  Or 
milk  may  be  peptonized  by  dissolving  five  grains  of  pancreatin  with 
twenty  grains  of  bicarbonate  of  sodium  in  an  ounce  of  warm  water, 
adding  to  a  pint  of  milk,  and  keeping  at  a  temperature  of  110°  for  one 
hour.  Very  many  persons  object  to  the  bitter  taste  of  the  thoroughly 
digested  milk,  so  that  in  practice  the  best  results  are  often  obtained  by 
allowing  the  peptonizing  process  to  bo  only  partially  completed,  and 
giving  the  milk  after  it  has  been  acted  upon  by  the  ferment  not  longer 
than  twenty  to  thirty  minutes. 

Peptonized  mSk  grvel  is  made  by  firat  preparing  a  thick  gruel  with 
arrow-root,  oatmeal,  sago,  or  other  similar  farinaceous  articles,,Adding, 
white  still  hot,  an  equal  quantity  of  milk,  and  subsequently,  when 
<»61ed  to  100°,  for  each  pint  twenty  grains  of  the  bicarbonate  of 
•odium  and  two  tca^oonfuls  of  tho  liquor  pancreaticus  or  five  grain* 
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pancrratic  cxtmct,  digceiing  in  it  wnrra  place  for  two  lioun,  boiling 
tho  mixturo  inoni«ntari)y,  »n(I  iftraiiiing. 

~Pepiojii:ed  bttftta  it  propiinxi  l>y  iiitnm«ring  holf  ii  pound  of  minced 
boaf  IW  two  houn*  in  n  pint  of  water  containing  twenty  grains  of 
bivurl>on»1o  of  Hodiitm,  allowing  to  cool  to  iiboiit  100"  F,,  digooting  at 
this  tompornlurv  willi  A  tnbki^iioonfiil  of  liquur  piancroitticufl  or  ion 
gntlii^ i>r ii.-iM'niiHr <-\!nirt  for  ibrvn bw^i  dccdnting, and momentikrily 
B<  I  1  to  bo  about  oqtiivfilcnt  to  milk  in  nntriUvu 

Tsiuc,  coniiimiiis  i-j  jK-r  ccni.  of  orgnnic  ootids,  thrco-fourthg  of  which 
is  peptone. 

Peptonised  oyittrK,  a  Tcry  piilntnblu  and  extremely  ntitrilioiM  ditth, 
ia  made  by  mincing  six  largo  or  twelve  gmnll  o}'n(cr>t,  and  adding  to 
Ibcm,  iu  their  own  liquor,  fivo  grains  of  pancrviatic  extract  with  Iwonty 
grains  of  bicarbonatu  of  sodium.  Tho  mixturo  is  then  to  bo  brought 
to  100"  K.,  and  mainluincd,  with  occasional  stirring,  at  that  toinpent- 
ttiro  for  thirty  minutes,  when  one  pint  of  milk  is  to  bo  added  ond  tho 
temperature  §t«adily  kopt  up  for  tun  to  twenty  minutes.  Finally  thv 
mass  is  to  be  brougbl  to  tho  boiling-point,  etrainod,  and  served.  Geln- 
tia  may  be  added,  and  Itie  mixturo  served  cold  as  &  jolly.  Cooked 
tonato,  onion,  celery,  or  other  flavoring  suited  to  the  individual  laste 
of  the  patient  may  be  added  at  the  beginning  of  the  artificial  digestion. 

Paxcreatizeo  Milk  Toast. — Ordinary  milk  toast,  in  whiob  there 
til  an  abundsnco  of  milk,  when  digcstod  for  thirty  to  Bily  minuten 
with  paner«atin  nnd  bicArbonato  of  sodium  bcoonics  an  almost  homo- 
geneons  putpy  mass,  which,  when  tho  oruata  haro  been  remorcd,  la 
lUDally  ntadity  rutaincd  by  the  irritable  Rtomach.  In  extreme  cases, 
however,  tt  may  advantageously  bo  strained  and  the  fluid  portion  alone 
□sod,  (n  which  tho  partially  peptonized  solution  of  cosclno  of  tho  milk 
is  roinfoTcod  by  the  actually  digested  gluten  and  starch  of  Uio  bread, 
together  with  a  very  little  dextrin.  Plalo,  light  sponge-cake  may  b« 
simEIariy  digc«tod,  an<l  occasionally  forms  a  desinble  chaugo. 

Rectal  ALiueKTATtOK. — Id  sovoro  gastritis  and  In  gastric  ulcer  tt  is 
sometimes  necessary  to  enforce  a  tcmpuniry  or  even  a  somewhat  pro- 
longed abstinence  fVom  food.  In  diphthcrilic  paralysis  of  tho  throat, 
as  well  as  in  strictures  of  tho  OMophagiui,  it  may  bo  almost  impossible  to 
got  food  into  the  stomnch,  and  in  various  cases  the  food  Is  vomited 
whenovcr  it  is  ingested.  Under  any  of  those  circumstances  fcoding  by 
tbo  rectum  becomes  a  matter  of  tho  utmost  importance.  There  is  do 
reason  fUft  bolio^-iDg  that  the  rectal  or  oven  the  c/)lonic  secretions  have 
digestire  power.  Absorption  goes  on  slowly  fV<om  the  rectum,  but,  ao- 
cording  to  Landois,  very  rapidly  from  tho  colon  itself.  For  those  rea- 
sons injections  which  aro  nsod  for  the  purpose  of  nourishing  the  p.itiont 
should  alwa}-»  bo  composed  of  bland,  thoroughly  digested,  concentrated 
food-    Dr.  W.  0.  luxAm  (Devtsch.  ArcMv  fiir  Klin.  Afci.,  1872)  ums  a 

eep«rat)on  which  he  has  proved  by  experiments  made  upon  dogs 
ipablo  of  yielding  to  the  blood  nutritive  material,  and  by  which 
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ho  has  maintained  life  for  four  woeka  in  a  patient  poisoned  bj  iodioe, 
whoso  stomach  rejected  all  food.  The  method  is  as  follows.  The  pan- 
creas of  swine  or  cattle  is  carefully  cleaned  of  fat,  and  50  to  100  granimea 
thereof  cut  into  very  small  pieces.  In  like  manner  150  to  300  grammes 
of  beef  aro  prepared.  Both  substances  are  then  put  into  a  tiish  with 
about  50  to  150  cc.  of  lukewarm  water,  and  stirred  into  a  thick  paste, 
and  drawn  in  a  clyster-pipe  with  wide  opening.  In  many  cases  from  25 
to  50  grammes  of  fat  may  be  added  to  the  mixture,  also  at  times  soma 
starch.  An  hour  before  using  this  clyster,  one  of  pure  water  should  be 
administered,  to  clean  out  the  intestines.  In  very  warm  weather  tbora 
is  some  trouble  in  obtaining  and  keeping  swoet  the  pancreas.  This 
difficulty  may  be  avoided  by  making  a  glycerin  extract,  which  is  said 
to  be  quite  equal  in  digi^tive  power  to  the  fresh  pancreas,  and  will 
remain  good  for  several  weeks.  The  following  is  the  manner  of  its 
preparation :  the  pancreas  of  a  bullock  (which  is  sufficient  for  three 
cnemata)  is  finely  chopped,  and  rubbed  with  250  grammes  of  glycerin; 
and  to  each  third  of  this,  when  about  to  bo  used,  are  added  fi-om  120  to 
15Q  grammes  of  finely-divided  meat.  It  is  important  that  this  mass 
should  be  injected  into  the  intestine  as  soon  as  it  ia  made ;  for  if  it  ia 
allowed  to  stand,  the  meat  swells,  and  the  operation  is  thereby  rendered 
difficult. 

It  is  evident  that  the  central  idea  of  Dr.  Leube's  method  is  simply 
to  offer  to  the  intestine  for  absorption  a  well-formed  peptone.  Dr.  L.  S 
Joynes  (^Richmond  and  Louisville  Med.  Journ.,  1869)  has  found  that  tho 
stomach  of  the  pig  placed  in  water  acidulated  with  hydrochloric  acid 
wilt  rapidly  dissolve  not  only  itself,  but  also  email  pieces  of  beef.  Such  a 
preparation  might  be  substituted  for  that  of  Leubo,  but,  as  its  reaction 
would  be  acid,  it  would  probably  not  agree  so  well  with  tho  intestine. 
Tho  solutions  of  Leube  can  very  well  be  substituted  by  preparations  made 
with  commercial  pancreatic  extracts.  As  milk  and  eggs  contain  all  the 
food  necessary  for  the  sustenance  of  life,  and  are  more  rapidly  and 
readily  digested  than  is  meat,  all  that  is  necessary  is  to  digest  them 
thoroughly  before  injection.  Half  a  pint  to  a  pint  of  milk  with  two 
or  three  eggs  may  be  employed  at  each  injection.  When  stimulants  are 
required,  half  an  ounce  to  an  ounce  of  brandy  may  be  added  to  each 
injection :  larger  quantities  of  alcohol  than  these  would  be  apt  to  irritate 
the  mucous  membrane.  The  alcohol  should  always  be  added  after  di- 
gestion has  taken  place,  and  just  before  administration.  A  practical 
difficulty  in  sustaining  life  by  rectal  injections  is  the  fVequeut  refiiB^ 
of  the  intestine  to  retain  them.  In  order  to  obtain  the  best  possibls 
results,  certain  precautions  are  necessary.  Tho  colon  and  rectum 
should  always  bo  free  from  fteces  before  the  administmtion  of  the  injec- 
tion. The  injection  should  be  given  at  the  temperature  of  the  body, 
thrown  in  very  slowly,  and  as  high  up  into  the  intestine  as  possiblo. 
Tho  effort  should  be  to  have  tho  fluid  injected  info  tho  colon  rather  thaii 
into  the  rectum.    Unless  n  narcotic  is  contra-indicated,  fVom  tweatf  to 
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forty  <Irop«  ot  Uitdnniim  «honl(l  bo  addnd  to  oncli  Injection.  Vcr}*  rarely 
b  it  wteo  to  ro]>Gikt  Uw  injoctionH  ofl«Dcr  ihnn  twice  In  lUe  twenty-four 
Koun;  and  oneo  in  «ix  boura  is  tfao  oxtrcmo  limit 

MBTALLO  -THERAPY. 

In  184!>,  Dr.  Burk  diacover«t  that  in  hyttloi-ioal  ansBtbosia  it  vrtia 
poii.iibl«,  by  tbo  nppUcntion  of  mctnU  to  tho  eurftco  of  tlio  body,  to 
rvooU  wnaikility,  and  in  1S51  be  prceonleO  an  inaii^ural  them  apon 
tbfl  BubJ«oi  to  the  Faculty  of  Paris.  It  was  not,  Uowovcr,  until  1876 
tbftt  he  Huccecded  in  attrnoting  tbo  general  profoasiona)  attention  of 
FVanCfi  to  the  ntalter.  In  thnt  year,  in  answer  to  his  importunities, 
tb«  Socl^i  do  Bioto^c  of  Paris  appointed  a  commission  to  examin« 
Into  the  ftOGuraey  of  hia  alleged  fliota.  Tbo  report  of  this  coinmisei<.ij 
(Pnritt,  1879)  confirmed  tbe  statements  of  Dr.  Burk,  and  aUo  ex- 
t<<ided  uur  ktiowludge  of  the  subject.  It  vrns  found  that  different  indi- 
Tlduats  have  diiTcrunt  relations  with  muiallie  aubstancca,  some  cascB 
being  nfTected  by  ziiie,  oibers  by  iron,  othura  by  gold,  copper,  etc.  In 
exoc])tional  instances  tlie  hysl«ricAl  person  bos  relations  witb  tn-o  or 
even  more  metaU.  When  a  small  disk  of  the  appropriate  metal  is  bound 
over  the  annsthetic  STtrikoo  of  aa  hysterical  subjuct,  after  IVom  ten  to 
twenty  minutes  a  aensatJon  of  warrotli  ia  derelojicd  benoatb  the  disk, 
and  a  distinol  reddish  color  appears.  At  this  time  tbo  prick  of  a  tieeillo 
is  distinctly  felt,  even  painfXilly  so,  not  only  at  the  spot  oror  which  tho 
plat*  hftN  boun  applied,  but  uIho  in  n  more  or  loss  extended  sone  around 
tt.  In  some  ensos  tbo  sensibility  rolams  only  in  the  immcdiato  vicinity 
of  the  application ;  in  otben  the  whole  arm  or,  more  rnruly,  tho  wholo 
side  of  tho  body  becomes  sensitive.  With  tho  return  of  iwnFiliveoc«« 
there  is  a  disap])caratK-o  of  tbo  iNchieniia,  nnd  if  motor  palsy  has  ex- 
ist«d  there  is  also  an  increase  of  tho  motor  power  as  measured  by  tho 
djmamometor.  In  most  cneos  of  hy«tcriciil  nnii>slhosia  thero  ia  a  distinct 
caldniws  of  the  surface,  or,  Inilecd,  of  tho  wholo  arm,  nnd  with  the  dia- 
nppcAmnoe  of  tho  palsy  of  eon^ation  and  of  motion  there  is  an  tnoroaso 
ID  tbo  tomporalun?.  Thus,  in  a  now  of  right-sidod  bystorioal  ttna»tbc«ia 
and  umyoellienia  tho  ihennomotur  hold  in  tho  rii;ht  band  stood  at  36" 
C,  in  tbo  loft  at  34.8"  C.  (Dr.  Dumontpnllior,  La  MttaUoscopU,  Paris, 
1880),  but  aftor  tho  application  of  the  metal  tbo  tomporaturo  of  the 
left  hand  was  higher  than  that  of  the  riiihl.  In  many  instances  not 
only  is  tho  sensibility  of  tho  skin  rostored,  but  at  tbe  same  lime  the 
qmcial  senses  ^Jnally  boconio  nearly  noi-mal ;  although  In  otlier  cases  It 
is  nooessaiy,  in  oi-dor  to  affect  tho  special  senses,  that  tbo  metallic  plates 
should  be  in  iho  neiKhborhuod  of  the  orbit  or  in  the  temporal  region. 
When  achromittopHia  is  relieved,  blue  is  usually  the  flrnt  color  to  ivturn, 
OP,  iftOPo  panjiy,  rod.  Some  minutes  after  this,  yellow  is  porvelvod,  then 
groeo,  and  at  but  riolet  (l>r.  Aigre,  La  Mttalhsmpie,  Paris,  1879,  p.  23). 
At  Moma  to  have  been  finst  discovered  by  M.  Oelle,  at  tho  time  of  the 
I      disappearance  of  the  anicsthosia  under  (be  influence  of  tho  motat  the 
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loaa  of  eoneibility  nppoars  in  a  corrosponding  poBition  upon  the  impora- 
lyzcd  aido,  and  is  accompanied  by  a  fall  of  the  local  tempoi-ature.  In 
a  few  caees  severe  pains  have  dovelopBd  during  the  applioation  of  the 
metals.  According  to  the  experience  of  tho  Fronch  commission,  vhicli 
seems  to  be  identical  with  that  of  subBequent  observera,  the  effoct  of 
tbe  application  is  usually  in  hysteria  at  first  temporary,  and  lasts  from 
a  few  minutes  to  some  hours. 

Dr.  Burk,  in  his  communication  to  the  Soci4te  de  Biologic,  stated  that 
if  the  motat  which  had  been  found  temporarily  to  affect  sensation  in  a 
person  suffering  f\-om  hysterical  aniesthosia  wore  given  to  such  patient 
in  continuous  doses,  all  symptoms  of  hysteria  would,  atler  a  time,  per- 
manently disappear.  Tho  commission  confirmed,  in  a  moasure,  this 
statement :  in  sundry  cases  they  found  under  such  administration  that 
menstruation  became  regular,  digestion  improved,  and  the  muscular 
force  and  sensibility  returned.  They  further,  however,  made  the  extraor- 
dinary discovery  that  if  a  piece  of  the  metal  were  bound  down  on  tho 
skin  of  the  person  who  had  recovered,  a  return  both  of  ana>3tbesia  and 
of  motor  palay  took  place  in  from  twenty  to  forty  minutes. 

It  having  been  suggested  that  tho  metal  upon  the  skin  acts  by  in 
duction  of  the  feeble  galvanic  currenta,  tho  French  commiseioa  found 
that  the  application  of  most  metala  to  tho  surface  of  the  human  body 
gives  rise  to  an  electric  current  sufiiciontly  poworf\il  to  be  measured, 
that  these  currents  vary  in  power  with  difforont  metals,  and  that  elec- 
trical currents  of  power  equal  to  that  of  those  produced  by  the  appro- 
priate motols  applied  to  the  anfesthetic  surface  brought  about  a  return 
of  sensibility.  The  observations  of  M.  Luys  showed  that  tho  applica 
tion  of  tbo  appropriate  motals  was  also  able  to  reduce  hystorical  bypor 
Eesthesia  to  the  normal. 

That  tho  phonomona  of  tho  so-called  metallo-thorapy,  as  I  have 
summarized  thom,  may  frequently  be  obtained,  in  more  or  less  com* 
pietcness,  is  shown  by  the  confirmation  of  the  report  of  the  French 
commission  not  only  by  a  number  of  French  observers,  but  also  in 
England  by  Dr.  A.  Hughes  Bennett  (Brain,  vol,  i.  part  3 ;  Brit.  Med. 
Joum.,  Nov.  25,  1878),  in  Italy  by  Buccola  and  Sepilli  (Land.  Med. 
Record,  vol.  ix.),  and  in  Germany  by  Dr.  F.  Gratz  (Ibid.)  and  various 
other  observers.  It  is,  however,  certain  that,  at  least  in  this  country, 
they  are  exceptional.  In  an  elaborate  series  of  observations  made  in 
the  wards  of  the  Philadelphia  Hospital  by  my  colleague  Dr.  C.  K.  Mills, 
tho  transfer  of  sensibility  was  obtained  in  only  a  very  few  uisos ;  while 
Dr.  S.  Weir  Mitchell  affirms,  as  the  result  of  his  great  ozperionco,  that 
neither  he  nor  any  of  his  assistants  have  ovor  been  able  to  bring  about 
nncesthesia  of  the  sound  side,  although  they  have  very  frequently  ob- 
tained temporary  returns  of  sensibility  by  the  application  of  various 
substances,  especially  by  mustard  piaatera,  and  even  more  pronouncedly 
by  freezing  the  skin  with  rhigolene.  It  was  at  first  believed  that  tho 
production  of  sensibility  by  tosthesiogenotic  agents  is  proof  of  the 
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byBttfricftl  nntitro  of  ar  iinn«tke«Ui ;  but  tn  llio  votu-M  ot  liU  cnrlj 
obsormtions  upon  tho  Htibjoct,  M.  Charcot  found  lliat  fivcn  in  orgnnio 
heminnimthutua  Uio  applk'atJon  of  clio  plates  of  metal  wim  follotvod  in 
twenty  or  thirty  mirtutvfl  hy  ii  ruturn  of  tho  nonnal  eoniiibility  iind  of 
tho  Bpouial  Beneea.  Tbew  obscrrutiona  hnvo  boon  confirmed  by  HUTeml 
l-'roacb  obwirora. 

It  is  also  asserted  that  if  poworAit  m.if:;iiots  be  used  inateud  of  metAt 
platest  in  naes  of  kyetericai  or  or^uuii:  bomianicslliesiii  with  contrau' 
lores  and  motor  paUy,  tbore  will  bo  rolkf  not  only  of  tbe  paralysis  of 
sensibility,  but  also  of  the  disturbancoe  of  motility.  Thus,  JI.  JLabouI- 
b^ne  reports  a  case  {Gatette  des  llopitaux)  of  a  man,  sixty-eoveo  years 
of  age,  eufforiiig  from  organie  left  hemiplegia  und  complete  bemianffis- 
tbesia,  in  whom  the  application  of  a  strong  magnet  vh&  followed  by 
tho  rcappcaranoo,  firat  in  tbe  arm  and  afterwards  in  the  leg,  of  the 
norma]  sensibility,  and  by  nmrked  iuorcase  of  tbe  motor  power  in  the 
hand  as  tested  by  the  dynamometer.  It  Is,  howeTor,  to  bo  notixl  that, 
M  Ihr  a»  my  oxaiidnations  of  the  rooonla  go,  tbero  haa  not  as  yet  been 
reported  a  ooao  of  organic  hemianoMthesia  in  wlilcb  any  transfer  of 
aiucsthe«ia  has  booa  not«d. 

Tbo  explonatioa  of  tlto  facts  of  motallu-Uiorapy  is  a  matter  of  diffi- 
oolty,  and  no  tboory  has  as  yot  boon  offered  whlob  is  satisbctory. 
That  tho  phenomena  ore  not  the  nanilt  of  the  action  of  a  feeble  oleo- 
trio  curront  upon  tlio  [leripbeml  ncrvo«  »ocni8  to  be  shown  by  tlioir 
having  been  produced  by  motols,  such  ns  platinum,  wbicb  aro  practi- 
cally non-oxidizable,  and  by  alwolutely  inert  substancos,  such  as  di&ks 
of  wood,  and  even,  a*  in  tho  com  reported  by  Bennett  (toe.  cit.),  by  the 
application  of  a  handlcerohief.  Tbe  theory  adopted  by  most  Enf^liah 
writers,  that  tboy  are  the  result  of  oxpectant  attention, — 1>.,  that  they 
nro  the  result  of  the  patient's  boliering  that  the  phenomena  are  about 
to  happen, — is  asserted  to  be  di^roTed  by  tbe  fact  that  in  many  oases 
the  patient  did  not  know  what  was  to  happen.  Tbe  so-oallod  molecu- 
lar theory,  which  teaches  that  there  is  some  m^-sterious  roolocular  in 
fluenoe  produced  by  tbo  applied  plate  on  the  peripheral  norro  tlhtmenta, 
amotuits  to  nothing  more  than  words. 


CnAPTER  II. 

TUE  TllEATMEST  OP  SYSTEMIC  STATES. 

EXHAUSTION  AND   NBITRASTHBNIO   CONDITIONS. 

Depkession  18  a  condition  of  temporarily  loworod  vital  activity 
producod  bj  the  presence  of  some  poison  in  tho  system.  Exhaustion 
is  a  condition  of  absolute  luck  of  powor  in  T^hicti  tlie  functional  ac- 
tivity is  roprosaod  not  by  a  dcproaaing  substanoo,  but  by  tho  inability 
of  the  afToctcd  part.  In  practice  it  is  ossontiol  to  distinguish  betwoon 
these  two  states.  Tho  one  requires  treatment  by  etimuhmta,  while  the 
other  is  ofXcn,  although  temporarily  relieved,  permanently  aggrsvatod 
by  the  use  of  stimulants.  Exhaustion,  especially  of  the  noi-voua  6ya- 
tem,  is  frequently  spoken  of  as  a  disease,  under  the  name  of  neuriu- 
ibxtda.  It  is  not  a  disease,  however,  but  a  condition,  which  may  be  the 
result  of  overstrain  or  overwork  or  of  some  chronic  disease.  It  is 
essential  that  in  every  case  of  alleged  neurasthenia  vory  careful  ex- 
amination should  bo  made  to  detect  the  presence  of  organic  kidnoy-dis- 
case,  chronic  diarrhoea,  or  other  possible  cause  of  the  exhaustion.  The 
amount  of  work  necessary  to  produce  neurasthenic  exhaustion  ia  de- 
pendent upon  the  original  amount  of  power  in  the  organism.  In 
persons  bom  of  neurotic  feeble  parentage  or  of  parents  exhausted  by 
overstrain,  the  working  power  may  be  very  slight.  Exhaustion  may 
be  local  or  it  may  be  general.  This  applies  to  the  nervous  system  as 
well  as  to  the  other  apparatus  of  the  body.  A  local  nervous  exhaustion 
tends  towards  developing  into  a  general  condition.  Thus,  a  writer's 
palsy  may  bo  the  first  symptom  of  a  general  break-down.  Sperma- 
torrhoea, at  first  duo  purely  te  local  exhaustion  of  tho  implicated 
nerve-ccntrea,  if  unchecked  very  generally  develops  into  general  neu- 
rasthenia. Tho  same  is  true  of  cerebral  exhaustion  following  excessive 
mental  work.  Tho  exhaustion  is  to  be  relieved  only  by  recuperation, 
and  recuperation  is  to  be  obtained  only  by  rest  and  the  assimilation  of 
food.  The  nature  of  tho  rest  depends  upon  the  character  of  tho  ex- 
haustion. In  ciIncB  of  pure  cerebral  exhaustion  with  the  bodily  powers 
untouched  and  the  physical  powers  not  much  implicated,  freedom  from 
pare  and  from  all  mental  work,  conjoined  with  life  in  tho  opon  air,  is 
the  essential  of  cure.  It  must  be  romomborcd  that  sight-seeing  ia  an 
exhausting  to  the  brain  as  is  the  hardest  study,  and  that  in  extreme 
cases  even  the  seeing  of  friends  may  overtax  the  brain  so  that  isolation 
may  be  essential.  Such  isolation  maj'  bo  obtained,  if  the  bodily  powcn 
40 
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1  gDO<),  by  tnivol  in  tho  wiMoinoes,  or  on  tho  ocean,  or  in  olhor 
positions  vlioro  intcroouno  with  tho  worlil  U  impossililo.  In  casOT  of 
«xtroino  nounwibonia  or  ndrrous  oxhikustion  the  BCM^sllod  rost-ctiro  is  t 
method  of  troatmonl  of  great  value.  It  is  osMQtial  fbr  its  succweiVil 
«mploym«Dt  tliat  it  l>o  modifiod  to  suit  tJio  noods  of  tho  individunl  cmo  : 
if  flinplof  ed  ft«  a  sot  inoulil  into  which  ovorjr  cmo  is  to  lo  forced,  it  will 
IrvqijuoUy  do  honn.  OtUia  thu  bost  results  nru  iicbiovod  by  ftssoeiKting 
oortuin  fonturiM  of  tho  rMUcuro  wiUi  out-door  oxorcisu,  such  as  walking 
orc«rringo-rid!Dg. 

The  principles  of  tJic  rost-curo  aro  nbsolulo  rest,  forced  fooding,  and 
pa.i»ivc  oxorcioc.  Abaoluto  n»l  is  ollon  proecribod  by  tho  physician 
without  being  sufficiuntly  dclinilo  and  insisted  upon.  Wlxm  it  is  d«- 
oirod  to  apply  it  most  strictly,  it  should  bo  ctoarly  exptainod  Oml  Uiu 
pulieal  is  not  to  bo  allowed  to  got  out  of  bed  oven  to  pima  urine  or 
fioces,  nor  to  focd  hlmsivU'  or  hvr»ulf,  nor  perform  any  act  of  the  toilet 
wluMoo^'or.  The  rent  nUo  must  be  fur  Uiv  mind  as  wvU  us  for  tho 
body,  nod  it  is  essonttnl  that  tho  potiont  bo  isolated.  In  obsUnato, 
wrero  coaee  of  nourasthonia  complete  and  nbsoluto  isolation  is  a  tine 
qud  Hon,  and  especially  when  tlicro  is  a  decidedly  bystoricol  element  la 
It  noccmary  to  sopanito  the  patient  entirely  fV<oin  her  fHond».  Under 
tbMO  circumstances  there  must  bo  a  woU-tntined  nur»e  who  is  p«noD- 
aJly  agnwablo  to  tJte  patient.  Tlio  confinooiont  would  bo  v&y  irksome 
to  any  excopt  the  most  exbatisted  pnti^^nt  were  it  not  for  tJio  daily  visit 
of  those  ongAgud  in  the  trculmoot.  To  provide  nirthor  agninst  ennui,  tho 
nurse  should  be  a  good  reader,  so  that  under  tbe  dolinito  instructions  of 
the  phjrsician  she  c^n  occupy  a  certain  portion  of  tho  time  in  reading  to 
tho  patient. 

In  order  tomAintain  tho  fVjnctionsof  tbo  skin,  tho  patient  should  bo 
well  epongod  with  hot  water  in  bed  evoiy  morning  altor  bniakflist,  A 
strong  solution  of  salt,  or,  better,  soa-brino.  is  to  be  preferred  to  simplo 
lirster,  and  fi-oquentty  it  may  be  followed  by  tho  use  of  alcohol.  In 
very  feeble  cases  tho  alcohol  may  be  employed  alone.  I  have  seen 
very  good  effects  fVom  momentarily  nibbing  each  portion  of  tho  skin 
witJi  ice  just  alter  bathing.  When  rubbing  with  ice  is  practised,  the 
bath  slwiUd  be  hot 

In  giving  tbo  botli  the  patient  should  bo  stripped,  ond  lie  botwevn 
bUnketa,  so  tbat  exposure  of  tJio  whole  body  is  avoided  while  each  port 
is  tltoronghly  washed.  >'o  esertion  on  the  part  of  the  patient  shonlil  bo 
allowed.     Women  should  not  bo  permitted  to  nrranL,'e  (hoir  own  hair. 

Tho  question  of  feeding  is  ono  of  groat  importance,  and  roquiros  the 
utmost  care  and  attention  from  the  physician.  The  end  to  be  attained 
is  to  feed  tbo  patient  as  much  ns  can  be  digested,  but  not  to  overfeed 
and  dunngo  the  <ligi?stion.  Food  should  bo  given  at  intervals  of  two  or 
three  hours,  and  must  bo  both  light  and  nutritious.  It  should,  at  least 
at  first,  consist  largely  of  milk,  except  in  (hose  rare  cases  in  which  that 
Sttid  does  really  diwgros  with  tho  stommh  imd  is  not  moroly  thought 
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to  do  so.  Che  milk  nhould  be  akimmodorgivonititheformof  koiuuias. 
Boef  juicu  and  other  conceDtrated  meat  essences  are  valuable  aa  atima- 
lants,  and  may  be  used  especiallj  as  the  basis  of  soups.  Various  &riii&- 
ceous  articles  of  food  may  be  added  to  thorn :  if  an  egg  be  broken  into 
the  coaceutratod  bouillon  or  beef  esseooe  just  as  it  ceases  boiling,  a  nu- 
tritious and  to  many  persons  palatable  dish  is  obtained.  When  consti- 
pation exists,  oatmeal  porridge,  Graham  bread,  and  fresh  or  dried  flruits 
may  be  allowed  if  readily  digested  by  the  patient.  In  order  to  give 
an  idea  of  a  general  plan  of  the  dietary,  the  following  schedule  of  the 
daily  life  is  given.  It  must  be  altered  irom  day  to  day,  so  as  not  to 
weary  the  patient  by  its  monotony.  Such  a  schedule  should  always  be 
put  in  the  hands  of  the  nurse,  who  should  be  required  to  follow  it 
strictly.  Success  will  in  a  great  meaaure  depend  upon  the  practical 
skill  and  tact  of  the  physician  in  his  adaptation  of  the  diet  to  the  indi- 
vidual reijuirements  of  the  case : 

8  A.M.  Kolla  or  toast;  cocoa  or  weak  coffee,  or  roasted  wheat  coffee; 
beefsteak,  tenderloin,  or  mutton-chop. 

9  A.M.  Bathing. 

11  A.M.  Oatmeal  porridge,  with  milk,  or  else  a  pint  of  koumiss. 

12  H.  Massage. 

2  P.M.  Dinner :  bouillon  with  or  without  egg ;  beefsteak,  rice,  roast 
wbit«  potatoes ;  dessert  of  bread-pudding,  blanc-mange,  or  similar  fari- 
naceous articles  of  diet. 

4  P.«.  Electricity, 

5  P.H.  Milk  toast. 

9  P.M.  Half  a  pint  of  skimmed  milk  or  koumiss. 

In  many  cases  the  patient  at  first  can  take  very  little  food,  and  it  is 
frequently  best  to  begin  the  treotment  with  an  entirely  liquid  diet, 
giving  milk  every  two  hours,  or  some  nutritious  soup,  with  milk  or 
plain  farinaceous  food,  and  only  after  a  time  gradually  accostomini; 
the  patient  to  solid  food.  Kot  rarely  a  prolonged  treatment  by  the 
Bo^^od  milk  diet  is  of  avail.  The  rest-cure  is,  indeed,  largely  based 
upon  a  careful  regulation  of  the  food. 

Passive  exercise  is  to  be  obtaiued  by  the  use  of  electricity  and  mas- 
sage, the  object  being  to  get  the  effects  of  exercise  upon  the  nutrition 
and  circulation  without  the  expenditure  of  the  patient's  nerve-force. 
By  the  use  of  electricity  muscular  contractions  ore  secured  that  simu- 
late those  which  are  voluntary,  and  more  or  less  thoroughly  replace 
them. 

The  faradic  current  is  alone  used.  It  is  applied  in  two  ways :  first, 
to  the  individual  muscles;  second,  to  the  whole  body.  The  stances 
should  be  daily,  the  operator  beginning  at  the  hand  or  the  foot,  and 
systematically  faradizing  each  muscle  of  the  extremities  and  the  trunk. 

The  slowly-interrupted  current  is  generally  preferable,  but  advan- 
tage is  sometimes  gained  by  varying  the  rapidity  of  the  intomiptions. 
The  general  rule  is  to  select  that  current  which  produces  most  muscular 
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oontrftolioa  with  tho  I«aat  paiu.  Tho  puiva  ahoulil  bu  appliod  »uccv»- 
•ivolf  to  lii«  motor  poiota  of  tho  luusclos,  so  as  to  coiitmct  oAclt  firmly 
and  thoroughly.  This  process  should  occupy  trara  tiiirty  to  forty  min- 
utvH.  Thu  oIocUxkIwi  aro  then  to  bo  roplscod  by  lurgo  spougwt  woU 
dampunud  with  Mill  walor:  ouo  of  thc«o  should  bo  put  iit  ilio  iinpo  of 
thu  iicclc,  and  Iho  othorti  against  tho  solus  of  tlio  foot,  uud  a  rnpidly- 
iotorrupted  cun-ont,  us  strong  as  tho  patient  ciin  boar,  abouUl  bu  tvixt 
through  tho  body  for  twoaty  iniuutos  or  half  an  hour.  It  in  ujidocw- 
anry  fbr  tho  physician  to  romain  during  this  time.  In  soin*  cmm  tho 
oloctrical  prognunmo  may  bo  variod  so  as  to  got  u  loool  stinitiloiit  action 
from  tho  gonond  ctii-rout.  Thus,  whon  digofltioo  ia  enfuoblcd  and  tho 
bovrols  arc  costivu,  for  a  portion  of  ibo  timo  ono  of  tho  spongos  may 
bo  placed  upon  tho  epigastric  rogion.  In  women,  when  thoro  is  groat 
nhdomioal  niid  polvio  relaxation,  one  polo  may  bo  placed  high  up  in  tho 
vagina.     I  liav«  eoon  oldnstanding  prolitpsua  curod  in  this  u-ny. 

Tho  print'iplo  of  rost^tiro  for  tbo  roliof  of  oxhanstiun  has  a  vory 
widu  application.  Thos,  in  the  ti'oatinont  of  acuto  disoosos,  such  as 
t)-phoid  fovor,  io  which  death  roeulta  fWm  exhaustion,  it  is  of  tbo  nt- 
tnoHt  imporlnnco  that  absolute  rest  be  proecribod  very  early.  Before 
the  diitguosis  can  bo  cortatnly  eatablisliod,  and  when  thoro  is  moroly  a 
suspicion  of  typhoid  fovor  developing,  the  patient  should  bo  put  to  bod, 
and  should  nut  ho  allowed  to  get  out  for  any  purposo.  One  groat 
object  of  nuraing  is  the  saving  of  tbo  etroDgth  of  tbo  pationt  and  tho 
prevontion  of  oxhaustion  by  diaturbanco.  Uere  uooleADlineea,  a  low 
voice  to  a  deaf  pationt,  a  loud,  bigh-pitchcd  voice  to  one  whoso  boar- 
ing  is  acute,  failure  to  understand  quickly  tlio  whims  and  caprices  of 
a  sick  man  or  woman,  are  tornionling  things,  which  may  take  away 
the  rest  and  even  destroy  the  life  of  a  patient.  It  is  almost  equally 
essential  that  all  lYissines.*)  be  avoided.  The  unrse  who  ts  continually 
asking  tho  patient  M'helhor  he  will  have  this  or  that,  or  wants  this  or 
that,  or  is  shillbig  the  Miiida,  or  fixing  tho  furniture,  or  moving  about 
onnot'easarily,  may  m>t  only  bo  disagreeable,  but  may  do  great  harm. 

In  applying  the  roat-cure  to  tbo  treatment  of  the  individual  csso,  it 
must  bo  remembered  that  the  ftystem  is  based  upon  certain  principles, 
wnd  that  those  principles  ore  frequently,  in  the  individual  case,  beet 
carried  out  by  a  modification  of  tho  details  of  tho  plan  which  I  nave 
given.  Not  rarely  advantage  is  obtained  by  daily  sending  the  pationt 
out  carriage-riding,  or  oven  from  taking  walking  exercieo  once  a  day. 
In  other  cases  the  rest-cure  may  be  verj-  advantageously  combined 
with  more  protracted  out-door  Ufa  and  exorcise,  tbo  patient  being 
required  simply  to  pass  twelve,  fonrtoeo,  or  sixteen  hours  out  of  the 
twcntj'-four  in  bod  and  tho  rest  in  the  open  air.  It  is  impossible, 
within  moderate  scopo,  to  describo  all  tho  modifications  of  the  method 
which  will  occur  to  tho  skili\il  pbj-sician. 

The  time  of  continujinco  of  the  rosUcure  varies  greatly:  even  in 
oxtromo  CAMS  tho  pationt  should  be  allowed  to  sit  up  at  tho  end  of 
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b!x  or  at  most  eight  weeks,  and  in  maii7  inetances  three  wooks  of  ae- 
cluaion  is  all  that  is  absolutely  essential.  The  period  of  convalescenoe 
requires  care.  An  attempt  to  return  rapidly  to  the  performance  of 
household  duties  or  to  the  ordinary  labors  of  life  will  usually  dissipatd  the 
acquired  strength,  and  for  the  gain  to  be  permanent  it  is  in  most  caaos 
noceaaary  that  the  patient  be  sent  to  some  quiet  sea-shore,  mountain,  or 
country  resort,  in  order  by  outdoor  life  and  gradually  incnasing  exor- 
cise to  harden  into  permanent  form  tlie  flesh  and  strength  which  have 
been  laboriously  gathered. 

TREATMENT   OF   CORPULENCE. 

For  the  reduction  of  excessive  corpulence  a  number  of  plans  of 
treatment  have  been  developed,  many  of  them  known  by  the  name 
of  the  inventor  or  of  the  first  patient.  Among  these  ia  the  so-called 
Bantingism,  which  was  originated  by  Dr.  Harvey,  of  London,  for  the 
relief  of  a  Mr.  Banting.  The  essential  feature  of  Bantingism  is  the 
withdrawal  of  carbohydrates  iVom  the  food  and  the  living  upon  more 
or  less  rigidly  nitrogenous  diet.  If  the  view  hold  by  some  modem 
physiological  chemists  be  correct,  that  nitrogenous  food  is  in  part  so 
split  up  in  the  system  that  fat  is  formed  from  it,  it  is  plain  that  oven 
by  an  esclusively  nitrogenous  diet  we  do  not  entirely  cut  off  the  sup- 
ply  of  fat-material ;  yet  experience  shows  that  in  the  great  majority 
of  cases  under  such  restriction  of  diet  the  fat  does  disappear,  and 
generally  with  great  rapidity.  The  practical  question  is,  however, 
whether  the  desired  end  is  best  obtained  by  such  rigid  diet;  and 
probably  few  practitioners  who  have  thoroughly  tried  the  plan  are 
entirely  satisfied  with  it.  It  has  been  accused  of  producing  Bright's 
disease,  and  it  is  certain  that  the  excessive  use  of  nitrogenous  food 
docs  throw  a  strain  upon  the  renal  organs.  This  danger  is,  however, 
to  my  thinking,  too  remote  to  be  of  great  practical  importance,  except 
in  so  far  as  it  should  lead  the  physician  to  examine  occasionally  the 
urine  of  the  dieted  patient,  and,  if  albumen  should  appear,  to  change 
the  treatment. 

More  valid  objoctiona  arc  the  chilliness  and  weakness  from  which 
patients  often  suffer  although  the  albuminous  food  is  allowed  in  large 
amount,  and  the  over-increasing  repugnance  to  meats,  which  in  some 
cases  beeomos  almost  unconquerable.  This  chilHnesB  and  the  longing 
for  hydrocarbons  soom  to  bo  based  upon  an  actual  need  of  the  system 
for  A%sb  hydrocarbon,  and  Frofosaor  Toit  affirms  that  he  has  seen  dogs 
fed  upon  an  oxclusivoly  albuminous  diet  perish  of  inanition.  More- 
over, in  some  cases  of  Bantingism  the  stomaeh  rebels  altogothcr  against 
flesh-digestion,  and  eovoro  dyspeptic  eymptoma  develop,  while,  if  there 
bo  any  tendency  whatever  to  gout,  arthritic  symptoms  rapidly  become 
severe.     As  an  exclusive,  final  method  Bantingism  ia  not  satisfactory. 

A  dietetic  treatment  of  corpulence  which  has  been  much  practised 
in  Germany  is  that  devised  by  Frofcsaor  Ebstein,  and  generally  known 
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BA  th«  Slaetn  method.  It  ie  simply  a  moclificaiion  of  tbo  plan  cm- 
[iloycU  by  Dr.  liarvoy.  Thrvo  menls  a  day  ai-e  sllowod,  the  rouUas 
belDg  w  follows : 

Brkakfast. — Two  hundi-ed  and  fiiVy  grnmmca  of  tiia  without  sugar 
or  milk;  fiA^y  gramtuoa  of  wlilte  bread,  with  plenty  of  butter. 

IjUNcr. — Ffttty  Houp,  made  trora  a  niarraw-bone ;  one  hundred  and 
twenty  to  on«  bundrod  and  eighty  gramrooa  of  Aesh,  containing  muuh 
ftki ;  mmo  vegetables ;  stewed  &uit  without  eugar ;  two  or  throe  glaasea 
of  wiito.    Later  in  the  afternoon,  one  cup  of  tea  without  milk  or  sugar. 

£teniko.— One  cup  of  tea  without  millc  or  sugar,  Uiirty  granimfla 
ch  of  brcAtl  and  butler,  one  ^fg,  or  a  piece  of  Eat  liam  or  flit  roast 
aoat,  orohcwe,  and  lYixsh  fruit;  no  alcohol. 

As  the  tvmilt  of  living  upon  this  diet,  Ebatoin,  who  wan  his  own  first 
ntionl,  lost  in  the  ooiirae  of  the  year  eighteen  Oerman  pounds.  He 
Itatos  that  the  uhd  of  the  fut  pnjducLil  aeenfie  of  satiety,  and  stilled 
tbo  Ihiret  and  corboD-longing  which  are  often  tio  severe  under  Bunt- 
lngisn>.  Tlie  oi-iginalily  of  the  Eb«(ein  cure  scorns  to  con^iiiit  In  the 
roUof  of  the  hydi-oearboii  appelito  hy  fiit.  It  in  lai^ly  employed  in 
Gcrmiiny,  nnd  has  «v«n  boon  tried  with  auortod  goocl  i-onulut  ui>on 
Miimiili,  especially  upon  tho  pug-^logsof  the  German  dowagora.  It  i« 
itatod  thai  Vogvl,  iu  Stuttgart,  roducod  a  dog  fivo  hundred  aii<t  eighty- 
fin  grnnimoct  in  «  woek  by  ndminintcring  weekly  three  pounds  of  oot- 
Btcal,  and  al  fint  one  hundred  gi-ammcs  of  fat,  afterwards  increasod  to 
one  hundred  and  thirty  grammes. 

Anotlior  mctliod  of  trcntmonl  of  obesity  which  has  given  rise  to 
much  diucussion  originatod  with  Pi-ofeesor  Oortcl,  who  in  187Ci  was  in 
a  condition  of  eacooastTO  corpulence  in  which  grent  sliortncM  of  breath, 
marked  failure  of  heart-power,  innbitity  of  exertion,  and  inci-easing 
dropsy  appoorwl  to  portend  death.  After  thilure  of  treatment  by  tho 
moat  renowDctI  physicians  of  Ikluniob,  Profeesor  Oertol  devised  the 
so-callod  "OertelUcJu»-Kur,"  known  more  commonly,  perhaps,  as  the 
"  Sehteeninger'KHr."  Tho  c«sonl)nI  features  of  this  plan  are  rcguhition  of 
the  diet>  almost  complete  abstention  from  water,  and  iucreasinKly  violent 
ezeroiso,  especially  ns  obininod  hy  syatomatic  mountain -cliiuUng. 

M'ithout  diseuB&ing  at  present  tho  various  plana  for  the  treatment 
of  corpulence  which  have  boon  devised,  it  b  sufficient  to  draw  from 
tbem  the  conclusion  that  the  rational  treatment  of  thta  bodily  condition 
oonaiflts  in  the  reguUiion  of  the  diet  and  exorcise,  and  that  it  b  possi- 
ble ■□  moat  cases  by  such  rcgnlation  to  bring  about  tho  duxlivd  result, 
unless  tbo  tendency  to  excessive  flit-productlon  is  an  inherited  constitu- 
(ionni  pocnliaHl}'  so  ^trimg  tJiat  it  can  only  bo  kept  in  check  and  cannot 
bi)  enliroly  overcome, 

The  diet  problem  naturally  divides  itself  into  four  parte  for  study: 
first,  the  quantity  of  food  to  be  alluwcd ;  second,  the  relative  amount 
of  Aceh,  starchy  hydrocar)>ona,  and  fatH;  third,  the  amount  of  water-, 
(burib,  the  amount  of  alcohol. 
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or  thc«o  in]l<-pr<>l)l«mA  Uvo  hM  Is  m>  easily  and  pinlnly  (K>lT«d  that 
may  bo  MtUcd  ai  once.    Alcotiol  in  never  n«c«!tsary  to  a  woll-rod,  lical 
Dtan.    It  Ia  n  puru  liy'trncsrbon,  npable  of  Having  fat.    Itii  ox 
nw,  OKpceially  in  ttiu  form  of  boor.  Is  *  common  canw  of 
and  th6orotic«1Iy  it  xhould  bo  denied  entirely  to  corpulent  ]>iittoata, 
lio\r«T«r,  prcvioiiH  bnblta  have  been  (mob  ibat  it«  nw  cannot  bo  stop; 
abruptly,  SI  hIiouM  be  withdrawn  na  mpidly  M  poaBlble.     li  Hbc 
DOTvr  be  taken  in  llio  form  of  malt  llquont,  but  In  Uint  of  n  diln 
spirit  or  of  light  wine.     In  caMw  where  stronuouo  exertion  iti  to 
mnde,  u  little  noiir  wine  mldod  to  the  Rmall  Amount  of  drink  allovrvd 
the  pnlfont  i«  often  of  iwrvico  in  alleTlaUng  thlr»t  and  in  ttimulating 
tJie  honrt. 

The  rtgalntion  of  Die  quantity  of  food  in  a  mnttcr  of  th»  greatest 
importAnoc,  an')  «hoiilcl  bo  attonded  to  before  anything  ebc.  In  his 
Advice  lo  I'nt  PmpU  (»  little  book  piiblitdioil  nnon^'moudy  in  England), 
a  captain  of  a  RHlioh  regiment  atntcs  that  lio  had  for  thirty-night  yeora 
auITored  Anm  oboeily,  having  been  at  birth  an  ononnon»  tmak  of  nature, 
dearly  intended  for  twlmt.  At  eighteen  lio  weighed  two  linndrod  and 
fifly-two  pounds.  Bantin;;  taught  that  quantity  may  bo  fairly  left  lo 
tho  natural  appetite  provi<l«l  the  quality  bo  striclly  rogardotl,  bnt  tbo 
captain  OfiEorte  that  quantity  i»  even  more  iraportant  than  quality ;  and, 
acting  upon  this,  in  ten  months  ho  rodncod  hie  wwght  ono  hundred 
Kovcntoen  pounds  and  his  girth  oigbteen  inches  by  adhoring  closoly 
tho  folloiving  dietary : 

6  A.».  Ono  pint  of  bbick  coffoe  and  one  oonco  of  coareo  bro 
broad  or  bbcuit. 

9  A.M.  Four  ouncea  of  Ictin  meat,  three  ounces  of  brown  bread  or 
biscuit,  and  half  a  p!nt  of  cofTve. 

2  P.M.  Six  ounces  of  loan  meat,  three  ounces  of  brown  bread  or 
cuit,  tax  ounces  of  green  vegetables,  and  half  a  pint  of  any  fluid  coci 
ale,  olTcrveM>Ing  wines,  or  aCntod  water,  followed  by  half  a  pint  of  oo 

6  P.M.  Half  a  pint  of  colToo. 

At  supper  two  ounces  of  brown  broad  or  bl.tcuit,  and  a  oouple 
glaoMe  of  tdicrr)'  or  cluroU    Fniil  ad  Ubitum,  liqtioricc  jwwdcr  pro  n 


and, 

3W^^ 


Tho  average  amount  of  f<>o<)  required  by  Iho  human  adult  is  gcn< 
ally  acknowledged  by  competent  authorities  to  bo  about  as  (bllows : 


AlbvmliHnu  mlfTtali. 

Wdnichrai. 


ri.1. 
35  dmchma- 


•MnbrhHi 
OSdrKhou. 


I 


Tho  analysis  of  tlio  ration  allowed  Mr  Banting,  given  by  Dr.  CnrI 
Zabn,  shows  that  bo  took  daily — 


AlbllDlllKITIl  BUlATliL 

48  drmctimi. 


2  dnchmi. 


while  tho  Ebstein  ration  contain; 


AltnnlwiB  BktnltL 
2S.6  drftchnu. 


21.25  drvcbiML 


6  2ft  dncliRM. 


ll.TAdnohBh 
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On  examining  the  Elistein  rallon  !t  will  be  seen  Ihat  It  Airnlalicfl  n 
muvti  amallor  nmount  of  hydrocarbons  to  the  system  than  is  requirml 
for  ila  support,  m  tlint  Ihc  EbnttiSn  method  is  only  a  mild  Itncilinginm 
In  the  trvAtnont  of  th«  imlividual  case  of  excoKivo  oorpuloiicu  it  Iji 
esiontiitl  ihnt  the  pliyniciftn  study  the  iniliridual  patient, — KIa  proAcnt. 
past,  hlcM  anil  dislikes,  oonstitutionnl  tonduncles,  etc., — and  tlien  pr«[inrc 
ft  itpcc-ial  iltuUltat  in  itecoRtAnco  with  the  nMiilt^  of  UiiA  study.  Ccncrni 
dii-ectionii  in  rcgnixl  to  the  amount  of  food  to  be  taken  are  not  usuilly 
Bufflcient  when  tl>e  oondilion  of  oorpulenco  i«  pronounced  or  obstinate. 
Tho  (Lnily  ration  must  be  scctirately  weighed.  Almost  alwuyii  it  vrill  bx 
found  that  (ho  patient  has  boon  eating  mtioh  more  thnn  was  neoeeaary. 
Care  shoald  be  exercised  io  immediately  reducing  the  amoant  to  the 
ration  bid  down  aa  tho  average  ono,  and  ns  the  case  progroaaee  the 
Btandard  ration  can  be  departed  from  m  tho  direction  of  incrca-io  or 
diminution  acooriling  to  the  individual  needs.  It  is  certain  that  some 
individuaU  require  more  food  than  do  others  for  tho  support  ot  tho 
B}*fltcm,  and  this,  independently  of  any  tjuestion  of  habits  of  activity 
or  of  weight.  The  too  rapid  roditotioii  of  the  weight  Is  not  to  be 
desired.  The  aim  is  a  modorata,  stcatly  reiluctlon.  The  allowance  nf 
(bod  sliould  ho  increoACd  or  diminished  according  to  tho  nipidity  of  tho 
k)M  of  weight,  which  should  be  oAcortninod  weekly  by  cnrofUl  woightiig 
on  tho  Hamo  iwalea,  tho  ]>atienl  being  di'esRod  in  tho  same  clothing. 
Tho  ration  slioul<I  npproximnto  in  character  Dint  laid  down  by  Bbstoin 
rather  than  that  of  Ilarvoy.  Thus,  there  should  bo  only  a  modei-nte  re* 
duetionof  tho  fats  and  hydrocarbons  below  the  normal  nmoont,  and  only 
a  moderate  incrooHo  of  the  nitrogenous  food.  When  the  exocea  of  fill 
in  tho  system  is  not  very  groat  and  yields  readily,  it  may  not  bp  neeos- 
eary  to  weigh  the  food,  and  the  partial  withdrawing  of  hydi-ocarbona 
may  be  suffictont.  As  a  foundation  upon  which  the  physician  may 
arrange  his  bill  of  faiv,  the  following  table,  originally  compiled  by 
Dr.  Zahn,  is  appended.  It  gives  the  approximate  amount  of  food- 
material  in  various  oomraonjxrtlclce  of  diet  in  ports  by  weight. 


Fcnl. 

Wal«. 

Albumaiu 

FkL 

B>n»iHi. 

M«M  Of  la  diAnot  kind*  of  (inpl«  aoup 

HI. 

i9. 

MA 
M. 

M. 

7S. 

*J. 

40. 

S9.TS 

14.10 

Bd.VT 

44  JO 

n.40 

1. 1 

2.«.1 
K. 
14.3 
3S.1 

SS.] 
11,1 

U.« 
M.09 
31.10 
IT.0» 
8.10 
1.90 

1.5 

S.1 

1.3 

IJ.l 

7.5 

l.T 

IT 

b.i 

!«.( 

21.! 

«.tt 

0.01) 
0.31 
IS. 

3.Si 

11.7 

(l.t 

10,' 

o.fo 

BSD* 
3L30 

B«U«i  bMl  Una,  fram  ymag  heifer     .  ,   . 
•■         ••      Ikl.       "        "            ■•          ,    .    , 

-          "          ■•        -        "       »MI«I     .... 

blnli.  Ma,  rMkoMt  u  aa  ^ivnft    .  .  . 

rrtwNMd  fMj,  nUk  bl  ud  nilk    .... 
BMfcMlltUT.    .  T 
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Food. 

WaMr. 

AlbuDin. 

Tit. 

Iljitni- 

mrtiBM. 

73. 

70. 

S4.2 

B2.2 

40.45 

31. 

1.18 
87.43 
B5.S1 
90.27 
14.49 
35.50 

0.70 

2.16 
94. 

8.253 
07.9 
94.7 
93.3 
SB. 

2.10 
1.80 

1.40 

e.40 

0.15 

11. 

13.31 

3.41 
3.61 
4.06 
0.71 
17,44 
0.2B 
0.35 

1.43 

0.3 
O.IS 
1.60 
3.7 

3.20 
3.10 

2. 
1.40 

0,44 

S.1S 

3.65 
26.75 

0.93 
S3.a7 
40.S0 
S9.04 

1.353 

0.52 
2.20 
3.6 

21.S0 
24. 

2J 
30. 
51.13 
57. 
SLOB 

4.61 

3.52 

S.T3 

0.58 

5.21 

90.3*1 

0.4 

0.0S3 

0.0 
1.4 
1.6 
3.S 

Ooe  egg,  eatlmated  not  bf  parcontoge,  but 

I 

The  queBtion  of  the  ivatcr^allowance  is  a  serious  one.  The  chief 
hardship  of  the  dieting  is,  to  many  Americans  at  least,  the  withdrawal 
of  the  water-supply,  and  the  patients  continually  ask  whether  water 
makes  fat.  So  far  as  our  present  chemical  knowlodgo  goes,  wator  does 
not  make  fat.  Some  Gorman  writers  have  asserted  that  water,  by 
causing  an  increase  of  the  blood-volume,  delays  circulation  in  the  small 
capillaries,  and  thereby  fhcilitates  the  change  of  food-fat  into  body-fat. 
This  is,  however,  a  pure  theory,  resting  upon  no  established  founda- 
tion, and  probably  incorrect.  There  is,  in  truth,  no  sufficient  seientifio 
reason  for  the  withdrawal  of  water  from  the  diet-list  of  persons  who 
are  suffering  from  obesity,  as  is  well  shown  in  a  critical  review  on  the 
Tola  of  water  in  nutrition  by  Callamand  (^Archives  Gen.  de  Med.,  vol. 
xvii.,  1886,  711).  Nevertheless,  since  the  days  of  Cieliua  Aurelianiu 
{De  Morbis  Chronicis,  ed.  Amsterdam,  1709),  in  almost  all  the  plana  of 
reducing  flesh  recommended  by  physicinnj  or  employed  by  practical 
trainers,  abstinence  from  water  has  been  an  important  feature.  This 
concord  of  practice  is  not  to  bo  forgotten,  and  it  is  possible  that  em- 
piricism has  in  this  diroction  outrun  science,  so  that,  while  extremo 
measures  seom  unnecessary,  it  is  probably  in  many  cases  essential  to 
moderate  the  daily  allowance  of  wator. 

"When  the  symptoms  of  disturbance  of  the  circulation  are  very  great, 
and  especially  when  the  excessive  drinking  of  beer  or  other  liquid  has 
caused  a  great  excess  in  the  bulk  of  blood  in  the  body,  abstention  from 
fluids  may  be  imperative  in  order  that  the  volume  of  the  blood  may  be 
reduced  and  the  strain  upon  the  circulation  lessened.  In  Professor  Oer- 
tel's  cose  the  state  of  affairs  just  spoken  of  seems  to  have  existed,  and  it 
is  almost  inevitable  that  he  should  magnify  the  importance  of  diynoss. 

*Tag«t«b1a  aiflliulTBlf  Amulaui,  aush  u  tomatoea  and  grsen  oorn,  ara  not  Isdodad  Id 
thU  analfiU. 


TREATMENT  OF  COBPDLEXCR 


40 


I 


Wben  »  gouty  diathesis  exists,  thu  w-tthdruwnl  of  wAtor  is  attonilod 
with  danger,  aD  orerplus  of  liquid  being  nppsroQtly  neoessary  to  wash 
out  ftwm  the  blood,  through  tho  emiinctorioa,  the  arthrilio  products. 
That  this  danger  b  not  a  mere  theoretic  ono  is  pi-ovod  by  tho  fact  that 
Dr.  Kirach  (Lond.  Med.  Sec.,  August  15, 188T)  has  reported  coses  in 
which  Wolent  attaeka  of  gout  have  followed  tho  dobydraticg  treatment 
of  obesity.  He  has  also  seen  colic  fVwm  gall-stones  occur  for  (ho  Hrat 
time  after  such  trealment,  and  ftirthcr  statos  that  not  rarely  the  loss  of 
weight  whiob  he  believes  is  produced  by  the  mthdrawal  of  wntor  is 
Mieompanied  by  a  marked  muscular  weakness. 

The  amount  and  fbrm  of  excrciae  to  bo  proscribed  in  any  esse  of 
obesity  depend  u))on  tlio  pocoliaritira  of  Iho  patient  and  his  surround- 
ings. Certain  general  principles,  however,  apply  to  erci^  case,  and  if 
Iheso  are  observed  tlio  details  may  vary  indefinitely.  First,  the  exer* 
C[s6  must  bo  regular  and  persistent ;  second,  it  must  involve  not  only 
oortain  mua«ies,  but  all  the  muscles  of  the  body ;  third,  it  must  be  8uf> 
fidont  in  amount  (o  produce  an  efTnet, — It  should  always,  indeed,  bo 
carried  as  for  as  is  possible  without  the  proiluction  of  exhaustion ; 
fourth,  it  rau.st  bo  aufficlently  active  to  produce  sweating,  which,  in 
many  cases,  may  be  oncoiimged  by  thi>  iim  of  warm  clothing  during 
exercise.  Professional  irafncrs,  indeed,  attach  much  importance  t0 
Bwoating  as  a  means  of  reducing  welghL  It  probably  acta  not  only 
by  dehydrating  tho  body,  but  also  by  hastening  tho  oliminalion  of  par- 
tially um^d-iip  mntorialx,  and  is  particularly  indicated  whon  tboro  x»  any 
gouty  tendency. 

In  notecltng  the  form  of  oxcrclso  care  should  bo  taken  that  it  bo  an 
tlttJo  irk.Hnmo  as  pO!<.<ihlo  to  tho  patient,  and  if  it  can  bo  made  a  ploas- 
nro  much  will  he  gained.  ProfosHor  Oortel,  in  his  own  case,  practised 
roonnlain-climbing,  and  be  attributes  to  it  great  snportorlty  over  other 
fbrniB  of  vxorcitte.  Thoro  can  bo  no  diitpnting  the  etfoctivencHs  of 
mottn tain-climbing  as  a  moans  of  exercise.  That  it  accomplishoa,  how- 
war,  all  that  Profosaor  Oortol  claims  fVtr  it  is  exceedingly  improbable, 
Ho  asMrte,  as  tho  mult  of  experiments,  that  moantain-dimbing  causes 
iDcroaaod  blood-pressure,  with  vascular  dilatation  and  lowering  of  tho 
arterial  tonKion.  I  think  that  few  physiologists  will  believe  that  it  la 
possible  to  have  increased  blood-prccGuro  with  increased  vascular  dilata- 
tion and  lowered  arterial  tension,  tho  dominant  fiidor  in  the  production 
of  btoo<l-pro8suro  being  tho  vascular  dilatation.  The  spbygmomotor 
eiia  scarcely  bo  connidered  an  instrument  of  precision.  Although  moun> 
tain-climbing  cannot  bo  looked  upon  as  a  specific,  it  is,  when  suitable 
opportuniliea  are  afforded,  a  very  good  form  of  exercise,  because  it 
can  be  so  raadily  regulated  and  may  bo  made  to  oomhino  plensore 
with  work.  At  first  tJie  patient  may  ascend  the  same  slope  day  aAer 
day,  each  timo  getting  a  little  higher  than  the  day  before ;  but  as  the 
caco  progresse*,  {liferent  excursions  should  be  made,  to  add  interest 
to  labor.     In  America  high  attractive  mountains  are  not  so  accessible 
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as  in  Europe,  and  othor  forms  of  esierctae  may  ^ell  bo  eubstitnted.  A 
foot-oxerciso  with  whose  lai-deBtroying  tendency  every  trainer  ia  &mii- 
iar  ib  i-unaing.  The  influonce  which  it  hue  upon  heart  and  lungs  does 
not  differ  f^m  that  of  mountain-climbing,  and,  if  there  be  any  truth  in 
the  toachinga  of  Oortel  as  to  the  value  of  pulmonic  and  cardiac  gym- 
nastics, running  ought  to  be  of  eepecial  value  when  the  heart  and  longs 
are  giving  eviduncos  of  being  specially  affected  by  the  fat^accumulation. 
Boat-rowing,  or  even  canoeing,  may  servo  tho  purpose  of  the  fat  man. 
Wood-sawing  is  largely  employed  in  some  European  anti-fat  sanitft- 
riumB,  and  is  undoubtedly  efficient  It  can  bo  very  readily  graduated 
by  requiring  one  or  two  sticks  more  to  be  sawn  each  successive  day. 
Gymnastic  exorcise,  lifting  of  weighta  with  pulleys,  etc.,  may  be  em- 
ployed, and  oven  horsoback-riding  may  be  made  efficient.  Professor 
Oortol  further  believes  that  mountain -climbing  affords  a  method  of 
gjmnastically  training  the  heart  and  lungs  which  may  be  of  the  greatest 
service  in  tho  treatment  of  a  weak  heart.  It  must,  however,  be  ro- 
mcmbored  that  the  heart  is  in  an  essentially  different  position  from  the 
voluntary  muscle.  The  muscle  loses  its  power  through  want  of  exer- 
cise, and  is  brought  back  fVom  its  soft,  flaccid  condition  by  exerciso. 
Weakness  of  tho  hoort-muBcle,  on  the  other  hand,  is  practically  never 
the  result  of  lack  of  exorcise  of  tho  heart,  but  is  due  to  tho  accumula- 
tion of  fat  about  the  muscular  fibres,  or  to  degeneration  of  the  muscle, 
to  exhaustion  from  overwork,  or  to  tho  presence  of  some  poison  in  the 
blood.  If  tho  cardiac  weakness  bo  connected  with  a  fhtty  change  in 
the  muscle  which  is  the  result  of  general  fatty  infiltration  of  tho  body, 
the  removal  of  such  fat-infiltration  will  be  accompanied  by  improvement 
of  the  muscle  of  tho  heart,  which  improvement  of  the  heart^muscle 
may  probably  be  aided  by  cardiac  exertion.  If,  on  tho  other  hand,  the 
cardiac  weakness  is  the  result  of  overstrain  or  of  a  true  fatty  degener- 
ation, the  probabilities  are  that  it  will  be  incroasod  rather  than  dimin- 
ished by  cardiac  exertion.  That  these  considerations  are  not  moroly 
theoretic  is  shown  by  tho  fact  that  Dr.  Kirsch  assorts  (£ond.  Med.  Bee., 
August,  1887)  that  in  a  number  of  cases  ho  has  seen  violent  attacks  of 
acute  exhaustion  of  the  heart  with  enormous  increase  of  the  IVoquency 
and  irregularity  of  the  pulse  and  cardiac  asthma,  and  in  some  Instances 
even  sudden  death,  result  fi-om  mountain -climbing  directed  by  skilftU 
physicians  in  accordance  with  tho  teaching  of  Professor  Oertel. 

In  all  cases  the  exercise  should  at  first  be  gentle  and  should  be 
increased  very  carefully.  Thus,  mountain^) limbers  or  runners  should 
at  first  stop  every  few  foot,  to  allow  heart  and  lunge  to  recover  them- 
selves. It  is  sometimes  very  difficult  to  decide  whether  the  heart  is  in 
a  condition  of  fatty  degeneration  or  simply  in  one  of  fatty  overload- 
ing, and  in  douhtflil  cases  the  utmost  caution  should  be  exercised  by 
the  practitioner. 

Thero  are  not  n  few  robust  men  who  have  rcacheij  middle  life  and 
begun  to  suffer  D'om  very  excessive  corputcnco,  tho  result  of  habitual 
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OTorcaUng  And  uiulorcxorciM.  To  euoh  pcrAoiiH  t  can  fi'om  poraonal 
cxp<!ri«ii«o  rocommcnij  work  in  th«  wil'IvrneM,  siipocially  it  tour  in  tbo 
Koclcy  Moiintiitni  or  in  tho  wlldo  of  Canadn  or  of  Tuxati.  IT  Iho 
«sj>odition  bo  nrrangod  to  bo  out  for  two  or  thrco  monllt!*,  »o  Unit  tb« 
only  food  that  onn  bo  cnrriwl  Jh  flour,  cofVo*,  nnd  salt  pork,  and  the  liorsc 
bAck-riiling  or  mnrcliitig  be  to  tho  limit  of  cmdumncc,  thoro  will  bo 
little  iituvl  of  «  Rciontilloally  oonlroUod  diet  or  of  an  oxcrciitc-programmc. 
I  have  found  that  th«  August  sun  of  Koulhwcotorn  Texas  or  of  New 
Koxtco  is  n  vcT)-  effiftenl  ewcal-producor,  and  even  in  itie  cool  ntrno*- 
phuro  of  tho  wppcr  Rocky  Mountain  rogionM  a  euro  will  ulmont  ali/rnyH 
bo  elToctod.  Tho  daily  lubor  of  tmrclling  iii  a  canoo  in  a  wildcrna'<» 
like  that  of  Maino  or  Canada,  tho  long  hour*  of  paddling  or  rowing, 
tb»  maiataiicfl  to  tlio  giiido*  in  oamp-innking.  are  ia  many  «aso«  «ulG- 
ciont  to  roduco  tho  ovvnttout  man  tti  a  better  condition ;  nnd  if  he  will 
manfully  sliouldcr  his  loads  at  porlagos,  carrying  paclcit  of  forty  or 
fifty  pounds  through  swamp  or  forcat,  np  hill  and  down  hill,  for  Homo 
hours  daily,  ho  will  find  littlo  nood  to  haunt  snnitariunu. 

LITHIASIS. 

Althongh  tho  gouty  dialliHis  is  onu  uf  tho  most  (Wiqiiont  of  bodily 
eoroplainls  in  iniddlo-agod  poreons  of  tho  nppor  cloM,  and  an  onormoiis 
amount  of  study  and  ratoarcli  has  boon  dorotcd  to  tho  dotoiminattun 
of  it«  divtoUc  tnmtmonl,  y«t  DO  positiro  KicntiGc  knowlodgo  exists 
tor  our  thoorotio  ^uidanoo.  This  is  the  fltult  of  tho  pathologist  rather 
than  of  tho  thorapeHtist.  The  ollimato  nature  of  tho  goaty  diathesis 
remains  as  much  unknoim  as  tho  ultimate  nature  of  syphilis.  We  are 
therefore  forced  to  rely  upon  empirical  olinicnl  experience,  and  even 
this  is  not  yet  entirely  satisfactory.  Thus,  one  of  tho  most  recent  Fing- 
lisb  aulhoritios,  lir.  J.  Milner  Fothergill,  states,  in  speaking  of  tho  diet  in 
chronic  gont.  ■'  l-'nt  is  in  all  forms  desirable,  esp«C)ally  butter  and  bacon 
fat,"  while  tho  Gorman  profcBSor  J.  Bauer,  writing  in  1883,  says,  "lu 
the  opinion  of  most  observera,  tho  food  of  the  gouty  should  contain  as 
little  albumen  ns  possible,  in  order  that  tho  fewcet  products  of  tia 
imporfoct  oxidation  should  bo  retained  in  the  system,  and  also  littlo 
fkt,  since  this  by  fixing  tho  oxyf^n  would  tend  to  hinder  tho  oxidation 
of  tho  albuminates."  In  the  prraent  r^um^of  tho  subject  I  shall  avoid 
any  theoretic  diKuselon  of  the  nature  or  causos  of  tbo  gouty  diathesis, 
as  well  oa  any  statement  of  tho  opinions  of  authorities,  and  shall  simply 
^ve  my  own  views  as  based  upon  wide  reading  and  much  experience 
in  the  treatment  of  gouty  patients. 

In  tho  hygienic  Irontment  of  gouty  patients  it  is  essonlinl  that 
exercise  bo  taken  systematically  and  with  regularity.  If  clrcum- 
Stances  permit,  prolonged  moderate  exorcise  in  the  open  air  (eucfa  oa 
may  be  ubtninod  by  horseback -riiling,  rowing,  bunting,  etc.,  or  even 

I  by  walking)  is  to  bo  preferred.  Gymnastic  or  house  exercises  may 
very  well  be  snbslitulod  for  this  out-door  work  under  special  circum- 
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Btancea.  The  form  is  not  a  matter  of  mucb  importance,  proTided  thd 
exercise  involves  the  whole  mnacular  syatem.  The  amoant  of  exercise 
most  be  graduated  to  the  needs  of  the  individual  case,  different  per- 
aona  having  do  more  the  same  meaaore  of  physical  strength  or  the 
same  needs  for  physical  work  than  have  different  measures  the  some 
capacity.  The  endeavor  must  be  always  to  push  the  exercise  ontil 
it  prodacos  distinct  physical  weariness,  and  &  better  effect  will  nsnaUy 
be  obtained  if  the  exertion  be  sufficiently  violent  to  cause  itoo  sweating. 
For  the  robust,  hard  muscular  labor  prolonged  through  many  hours 
may  be  necessary;  while  in  the  feeblest  subjects  it  may  be  ossontial 
to  begin  with  passive  exorcise  associated  with  the  least  possible  active 
exercise ;  but  day  by  day  the  physical  exertion  can  be  increased,  and 
the  results  of  systematic  training  in  aniemic,  feeble,  gouty  persons  are 
sometimes  astonishing. 

Gonly  patients  may,  for  the  purposes  of  dietetic  discussion,  be 
arrsnged  in  three  classes :  first,  those  who  are  robust  and  vigorous ; 
second,  those  who  with  a  distinct  foeblouess  of  constitution  and  slug- 
gishness of  habit  have  a  marked  tendency  to  the  accumulation  of  £at; 
third,  those  whoso  nutrition  and  general  vital  forces  are  habitually  on 
a  low  level. 

In  robust  gouty  persons  it  is  essential  that  the  quantity  of  food  be 
lessened :  such  patients  should  be  taught  to  rise  habitually  from  the 
table  with  tho  appetite  not  thoroughly  satisfied.  In  tho  second  class 
of  patients  some  control  over  the  appetite  is  not  rarely  imperative, 
while  in  the  third  class  of  patients  it  is  often  equally  essential  to 
administer  food  beyond  the  cravings  of  the  stomach.  As  individoal 
cases  occur  grading  all  the  forms  of  the  gouty  diathesis  insensibly  one 
into  the  other,  the  regulation  of  the  quantity  as  well  as  of  the  quality 
of  the  food  becomes  a  matter  to  bo  adjusted  to  tho  individual  case. 
There  are  certain  articlos  of  food  which  should  bo  denied  to  oU  gouty 
subjects.  First  of  those  in  the  list  I  would  placo  cane^ngnr.  Tho 
manifest  effect  of  overindulgence  in  cane-sugar  in  the  lithfemio  diath- 
esis is  probably  not  dependent  upon  any  infiuence  which  it  exerts 
on  the  general  system,  but  upon  the  ease  with  which  it  undergoes 
fermentation  in  the  alimentary  canal  and  gives  liso  to  acid  producto. 
Acid  fruits,  including  the  tomato  and  American  strawberries,  are  also 
to  be  avoided  by  all  gouty  subjects,  while  non-acid  IVuits,  if  ripe,  aro 
almost  invariably  of  great  service  and  should  be  taken  freely.  The 
harm  done  by  acid  fruits  is  largely  duo  to  their  irritant  infiuence  upon 
tho  digestive  apparatus ;  and  the  suggestion  of  Dr.  Fothergill  that  sucli 
fruits  can  bo  made  wholesome  by  tho  addition  of  an  alkaline  carbonate 
is  probably  correct.  The  practical  obstacle  to  carrjnng  out  the  sugges- 
tion is  the  difficulty  of  accurately  adjusting  tho  amount  of  the  alknli 
so  as  to  avoid  on  the  one  hand  lack  of  neutralization  and  on  the  other 
imparting  the  alkaline  taste. 

In  gouty  patients  of  the  first  class  the  albuminous  principles  of  tho 
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food  «houId  ba  much  decreaaed,  but  clinical  cs|wrionce  proves  that  tho 
form  in  which  the  Kibumon  is  Mken  is  not  UDimportant.  itod  moBt* 
UTS  espocially  lo  bo  denied ;  white  mmu — except  portc — nnd  &fh  with 
eggs  and  millc  are  to  form  the  main  Htnples  of  auimal  food.  Th« 
ohickcn  Is  much  preferable  to  the  lurkej'.  Game  ia  dooied  by  moat 
auUioritics,  but  I  liave  nevor  seen  any  harm  ftx>m  its  use.  The  WMte 
muscJv-productit,  Htich  as  Icrcatinio,  xanthin,  olc,  have  probably  some 
connection  with  the  injurious  offccta  prodacod  by  red  meata.  If  this 
bo  so,  strong  ittock  Houpti,  which  contain  an  abundnnoo  of  tboao  prin- 
dplea^  ought  to  bo  iujiirious;  and  I  have  certainly  luiowa  of  violent 
nttaokii  of  gout  apimntnlly  precipitated  by  tho  tVoe  uee  of  beef  ten, 
boef  osHonco,  and  other  aimilnr  stimulant  liquids.  If  soups,  therefore, 
are  eniployod,  they  should  bo  vegetable  rather  than  stock  soupa. 
Ordinary  earbohydratos  may  bo  taken  in  moderation,  (ireen  vegeto- 
bka,  including  roota,  an  oRpeciatly  serviceable. 

Tho  proper  dietotio  treatment  of  annmio  gouty  subjeota  dintiiictly 
inclined  to  corpulcnoo  \i  a  matter  of  dilBcutt  dotennination.  Tlio  first 
thought  would  lead  tho  pliysl<^n  to  order  a  reduction  in  the  haliitunl 
togeation  of  ulbunion ;  but  1  have  certainly  known  very  good  results 
produced  in  pnticnta  of  this  clasw  by  luswjning  very  decidedly  the 
carbohydmtcs  in  tho  food.  When  this  Is  done,  Uio  albuminous  ingen- 
tion  miut  bo  in«rca*cd  rathor  than  dc(;rciMvd,  in  oi-dvr  lo  Mupporl  tho 
system,  lo  many  of  thos«  casoi>,  huwuvur,  it  will  be  found  that  the 
patient  habitually  takoa  an  overplus  of  food,  and  much  ^od  may  bo 
achieved  by  leesonin»  tho  quantity:  in  snch  pitionts  tbocirbohydraliM 
can  bo  largely  withdmn-n  and  tho  habittuil  ingestion  of  albninun  nofi 
increased.  It  ia  oepocially  in  patients  of  this  ctasa  that  tbo  nii^city 
of  the  pbjrsician  in  modityinif  the  diet  to  suit  the  nceda  of  the  indi- 
vidual will  moot  with  reward.  S£y  own  plan  has  been  in  doubtful 
coses  to  muk«  tontativo  alterations  of  tbo  diet, — to  regulate  the  quan- 
tity of  food,  withdraw  carbohydrates,  and  order  the  albuminous  nonr- 
tsbraent  to  be  taken  chiefly  in  the  form  of  fisb,  white  meats,  ^;gs,  and 
milk.  If  tho  patient  improve,  tho  diet  is  evidently  suitable  for  the  in- 
dividual  case ;  if  there  be  no  improvement,  or  if  there  bo  aggravation, 
the  diet  can  bo  at  once  altered. 

In  anremic,  impoveriahfld,  gouty  subjects  tbo  best  rraults  are  not 
Tttroly  to  bo  achieved  by  the  omployment  of  generous  diet  combined 
with  the  moderate  use  of  alcolioUc  liquors.  In  nokcting  tbo  drink, 
malt  liquors  and  acid  wiiics  are  to  be  avoided.  My  own  exp6ricn<o 
ia  that  diluted  spirits  ofTor  the  best  form  for  the  admiuiatration  of 
aloohoL 

In  any  obstinate  gouty  case  which  fails  to  yield  to  tho  ordinar)' 
r^ulation  of  diet  the  so-called  milk  diet  should  bo  triod.  It  U  not  at 
pTOsont  posdble  to  give  any  sufficient  soloiitiflc  reason  for  tlie  altomtions 
which  are  occasionally  produced  in  diwoaed  human  systems  by  the  ox- 
gIosIto  milk  diet.    The  whole  story  of  cbangos  wrought  by  tho  loilk  diet 
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in  nutrition  we  do  not  know.  It  ovidontly,  however,  bus  a.  pronounced 
inflaencu  upon  primary  digoation  in  the  intestinal  tracts.  It  ofTers 
organic  principles  in  so  simple  a  form  as  to  reduce  to  the  minimum 
the  labor  of  digestion,  and  probably  to  relieve  greatly  the  hepatic  and 
other  simitar  glandular  organs  from  excess  of  labor.  By  virtue  of 
the  largo  quantity  of  water  it  contains  it  enormously  increases  the 
How  of  tho  urine  and  probably  of  the  secretion  of  the  skin,  and  in 
some  cases  ie  no  doubt  of  great  service  in  washing  out  excremontitious 
material  from  the  body.  Whatever  may  be  the  proper  scientific  ex- 
planation of  the  fact,  it  is  certain  that  in  some  cases  of  gouty  diathesis 
and  in  varioiu  other  abnormal  conditions  of  nutrition  an  ozclusivo 
milk  diet  is  extremely  bonoficial.  Thus,  in  fatty  amcmic  subjects  a 
course  of  two  or  throe  woel;s  of  milk  diet  sometimes  alters  the  nutri* 
tion  BO  that  aflorwarda  feeding  and  tonics  produce  effects  which  woro 
previously  not  attainable.  I  have  always  suspected  that  in  these 
patienU  there  is  an  underlying  gouty  diathesis.  I  have  seen  cases  of 
gouty  disease  of  a  chronic  and  subacute  type  in  which  remedial  meas- 
ures had  entirely  failed,  but  which  yielded  easily,  though  slowly,  to 
an  exclusive  milk  diet.  Very  frequently  when  it  is  simply  intended 
to  fatten  the  patient,  or  in  tbo  combating  of  tho  gouty  diathesis,  milk 
is  given  largely  with  other  food ;  but  to  get  the  peculiar  full  effects  of 
a  milk  diet  it  is  essential  that  tho  patient  abstain  at  least  for  a  time 
from  all  other  food.  After  the  first  two  or  three  weeks  stale  broad 
may  bo  allowed,  then  green  vegetables,  and  slowly  the  patient  may 
thus  be  restored  to  ordinary  diet.  In  severe  cases,  however,  milk  diet 
may  bo  persisted  in  for  weeks,  and  it  is  possible  for  the  human  adult 
to  work  laboriously  and  live  exclusively  upon  milk.  In  order  to  afford 
sufficient  nitrogenous  nutriment,  from  five  to  seven  pints  of  milk  a 
day  must  bo  taken.  This  amount  of  milk  contains  too  much  fat  for 
tho  needs  of  the  system ;  it  should  therefore  be  skimmed.  The  so- 
called  skimmed  milk  sold  from  creameries  is  not,  however,  suitable, 
because  tho  fat  has  been  too  absolutoly  withdrawn  from  it,  and  because 
it  is  usually  not  so  fresh  as  is  desirable.  Tho  skimming  of  tho  milk 
should  not  be  too  close.  It  is  essential  that  the  milk  be  taken  at  inter- 
vals of  not  longer  than  two  hours,  and  that  it  be  drunk  by  sipping 
rather  than  by  gulping,  so  as  to  avoid  any  danger  from  tho  formation 
of  hard  clots  in  tho  stomach.  When  the  digestion  is  good  tho  milk 
may  be  tnkon  cold.  When  the  digestion  is  very  feeble  it  should  be 
taken  hot.  But  boiled  milk  should  not  bo  employed,  as,  according  to 
the  experimonts  of  Drs.  Randolph  and  Di.xon,  it  is  of  more  difficult 
digestion  than  unboiled  milk.  The  general  clinical  experience  shows 
that  it  is  more  actively  constipating  than  unboiled  milk.  During  tho 
progress  of  the  milk  course  constipation  is  almost  invariably  present : 
this  must  bo  overcome  by  the  administration  of  drugs.  In  gouty 
subjects  saline  laxatives  aro  profurablo. 
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CHAPTER   III. 

OALORIO. 

These  aro  tvo  conditions  of  tbo  ibrco  caloric,  spoken  of  «s  distinct 
entities,  bat  whiob  are  merely  relative  terms,  expreesiro  of  tbo  presonoe 
of  an  exceaa  or  of  the  abBenoe  of  the  normal  amount,  or,  moro  strictly 
Hpcaklng,  normal  intensity,  of  the  forc«.  Cold  and  bent^  in  conncotioo 
with  the  human  body,  respeclirely  moan  an  intensity  of  caloric  below 
and  above  98^  F. 

USE  OF  HEAT. 

The  phenomona  of  doath  from  cold  «how  that  »  lack  of  caloric  in 
the  body  ia  do  loss  pantlyxant  of  animal  functiomt  than  is  an  oxcost  of 
the  samo  force.  Bridonlly  the  ot^ganism  was  conRtructod  to  run  upon 
a  oortaio  piano  of  boat,  and  cannot  vary  tti>m  this  without  soriou* 
rssolta.  Uy  numorotu  oxporimonts  upon  animals  I  have  proved  that 
In  a  oool  apartment  death  rapidly  results  after  soction  of  tho  spinal 
oon),  from  (klling  of  the  bodily  tomperature,  the  anicnul  which  in  a 
warm  room  will  live  indeflnitcly  dying  very  shortly  in  a  temperatura 
of  forty  degrees.  The  cause  of  the  inability  of  the  animal  to  resist 
external  coM  after^  section  of  the  oord  is  undoubtedly  vaso-molor 
pSni^SS!  Normally,  the  tompcraturo  of  the  interior  of  the  body  is 
BulnUlbed  by  keeping  an  outi:r  lay«r  of  partially- cooled  tissue  botwoen 
the  Internal  organs  and  tissues  and  the  outer  air.  When  the  power  of 
contracting  the  superficial  vessels  has  been  lost,  the  organism  can  no 
longer  maintain  this  protecting  layer,  the  surface- temperature  rises  to 
tltat  of  the  interior,  heat  is  rapidly  lost,  and  the  whole  body  is  uniformly 
ooohid. 

Taso-motor  par»lyiti.i  is  prodticod  by  toxie  dosas  of  various  reme- 
dloa,  and  under  these  circumHinnccA  artlficiat  mainUMumcu  of  the  bodily 
tom]>oraturo  is  imperative,  forming  a  very  impordkot  portion  of  tho 
trcntmcnt  of  nil  such  poisoning.  Collapse  fVom  any  cause  is  largely 
dependent  upon,  or.  nivro  correctly  spealclng,  largely  tx,  va«o-motor 
palsy;  bunco  in  almoHt  nil  forma  of  collnpno  tho  use  of  external  heaC 
is  gf  jatatt  importance. 

Tho  late  Dr.  Chun.  Hunter  very  succ<!KS fully  applied  this  treatment 
L  to  that  form  of  collapse  which  fulluwa  injuriuM  and  surgical  opornliona 

B       and  u  known  by  surgeons  as  shocM.    The  lock  of  power  of  alcoholic 
W       and  other  ordinary  stimulants  in  this  condition  is  proverbial.    The 
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pitthological  state  is  audoubtodly  vaso-motor  palsy,  the  bodily  tempen- 
ture  is  much  below  normal,  and  tho  rational  treatmeiit  consists  in  the 
hjpodormic  use  of  atropino  and  digitalis  and  the  external  employment 
of  tho  hot  hath.  I  believd  that  this  plan  of  treatment  will  be  found  to 
be  a  moat  important  addition  to  surfrical  therapeutics.  In  the  first 
days  of  post-faatal  Ufe  the  power  of  resisting  extornal  cold  is  vciy 
slight,  and  in  jaanj  cases  of  still-born  children,  or  of  childrea  whose 
vital  powers  are  almost  oztinguishod  at  birth,  life  may  be  saved  hy  a 
high  eztomal  tcmporature,  the  little  waif  being  liept  in  an  air  of  98° 
F.,  and  also  away  fVom  the  influence  of  cold  walls  and  articlos  which 
would  draw  off,  as  it  were,  tho  slender  store  of  beat  provided  by  nature, 
radiation  being  greatly  affected  by  tho  temperature  of  siUTOanding 
objects. 

It  is  hardly  necessary  to  dwell  in  greater  detail  upon  the  various 
forms  of  collapse.  Enough  has  been  said  to  illustrate  the  principle 
that  whenever  the  bodily  temperature  falls  below  normal,  pyretic  treatment 
is  demanded.  The  vigor  of  the  treatment  should  always  be  ia  direct 
proportion  to  the  auddt'onoss  and  extent  of  tho  fall  of  temperature. 

In  regard  to  the  methods  of  applying  heat,  it  must,  in  the  first 
place,  be  understood  that  wrapping  in  blankets,  etc.,  is  able  only  to 
prevent  cooling  of  the  body ;  that  when  the  animal  temperature  haa 
already  fallen  it  will  not  suffice  at  all.  The  same  may  be  said  of  aii 
heated  to  temperatures  which  can  be  readily  obtained  or  can  be  con- 
tinuously borno  by  the  attendants.  liadiatod  boat  is  somewhat  better, 
and  often  tho  use  of  a  brisk  open  Gro  is  of  Bcrvice.  The  hot  bath  ia, 
however,  tho  only  pyretic  remedy  that  can  ho  roliod  on.  It  should 
always  be  a  full  bath,  in  as  warm  a  room  as  can  be  procured,  and  should 
be  at  a  temperature  of  about  104°  F.  when  tho  patient  is  put  into  it. 
The  duration  of  tho  hath  must  vary  with  the  circumstances  of  the  case. 
It  should  not  be  less  than  half  an  hour,  unless  the  mouth-temperature 
sooner  become  normal.  During  tho  bath  the  heat  of  the  water  should 
steadily  be  increased  as  fast  as  it  can  be  borne  if  the  patient  be  con- 
scious, or,  if  ho  be  unconscious,  until  a  temperature  of  110°  F.  is  reached. 

USE  OF  COLD. 

The  practical  study  of  tho  use  of  cold  as  a  therapeutic  moasura 
naturally  an-angea  itself  under  three  divisions:  first,  its  local  UBoj 
secondly,  its  very  brief  general  application  as  8  tonic;  thirdly,  its 
employment  in  pyrexia. 

LOCAL  EMPLOYMENT  OF  COLD. 

When  cold  is  applied  persistently  to  any  part,  it  acts  as  a  direct  and 
very.powerM  depiessont,  of  varying  power  according  to  its  intensity. 
It  is,  therefore,  used  locally  to  reduce  inflammation,  especially  when  the 
latter  is  of  an  active  type.    In  t><is  employment  of  cold,  care  must  be 
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e»ordsed  not  to  carry  ii§  us^  too  f&r,  lest  it  euspajul_aUAUtritLra  odiDUfi 
and  tnterfero  H-ith  those  procesfleH  of  repair  wbiob  aliDoet  alvntys  f^nn 
»  part  of  tnflammntion.  Indeed,  it  ia  poBSible  to  oonvert  an  iitflammft- 
tion  Into  jpuigrcne  by  tbe  too  energetic  einplojrnieiit  of  this  ftgeaoy. 
Iiocaliy,  cold  \a  generally  applied  by  means  of  coI<I-n'«ter  comproseee, 
Irrigation  with  ould  water,  and  the  application  of  pounded  ioe.  either 
enclused  in  india-rubber  bags  or  in  bladders,  or  in  form  of  tlie  ice-pMil- 
tke.*  It  i*  very  doubtAil  whether  tbe  u.io  of  "  fVeezing  mixtures"  is 
CTor  JustiGnblo  En  indanimaUon.  The  efTcola  of  the  oold  in  individual 
OMCA  aro  to  l>o  judged  of  by  th«  aHeratJonii  In  the  boat  and  redness  of. 
tho  p«irt.  The  local  oniployinont  of  cold  belongs  for  tlio  most  part 
within  tlto  prctviiioe  of  iho  surgeon,  but  Iho  romody  is  of  groat  liklue 
in  certain  diiMMS.  Ta^^theffd  and  in  aitgiNOtt  searlalinaj  as  ori|;l- 
nally  insisted  upon  by  Pr.  Uiram  Corson,  very  groat  bonofit  may  bo 
obtained  by  onvolopin^  tho  throat  over  tho  lonaib  with  powdered  !oe 
«oelo0ed  in  bladdora,  in  pivcos  of  ])igs'  intettinos  such  as  are  used  by 
Baungo-makont,  or  in  Uiin  india-rubbor  bags. 

In  usin^  oold  for  the  purpose  of  combating  iu6ammntion,  tho  appll> 
cation  must  bo  kept  tip  until  llio  doeirod  ofToct  is  produced.  \Thoa 
employod  intermittently,  cold  even  Gocomes  a  stimulant,  tho  roaction 
which  follows  ita  firat  impression  being  greater  than  its  direct  eBects. 
Hence  tho  oold  douche  has  boon  used  with  asserted  advAntage  as  a 
stimulus  to  sivggith  ulcers. 

In  internal  trunkal  inflomniaiionB,  such  aa  pneumonia  and  pleurisi/, 
tho  application  of  cold  wet  compi'eesos  over  the  diseased  organ  has 
be«o  employed  extensively  in  Germany.  In  tho  hospital  at  Prague 
every  patient  sufTering  fVom  acute  pulmonic  inflammation  is  said  to  be 
treated  with  cold  compreaaes,  and  Smoler  affirms  that  it  is  v«ry  raro 
that  immediate  relief  ia  not  afforded.  Niemvyer  stales  that  ho  hiM 
employed  the  method  Id  a  hrge  number  of  cases  of  pneumonia  with 
surprisingly  good  effect,  the  palo,  the  dyspnom,  and  oven  tho  fVequency 
of  llie  pulse  Ixiing  usually  reduced  In  a  few  hours.  On  tho  whole,  the 
ovidonoo  in  favor  of  the  local  use  of  cold  in  pneumonia,  as  woU  as  ia 
tho  croupous  cularrhal  pneumonia  of  chltdrau  (llartot,  Ziomasen),  ia 
so  strong  llml  the  repugnance  felt  to  such  moapurcs  by  the  profoasioD 
ifl  tho  United  Stalos  would  scum  to  bo  tho  offspring  of  unfounded 
preJudicM. 

In  mfnia^itii  tho  groitt  value  of  the  application  of  ice  to  the  shaven 
sealp  is  uniienioble,  and  in  peritonitis  I  have  soon  very  great  relief 
afTonlod  by  tho  use  of  cold,  as  recommended  by  Abercrorabie,  Nle. 
moyer,  and  others.  As  is  the  cose  in  pneumonia,  warm  poulUoos  are 
Rioi«  gonernlly  viewed  with  fiivor  in  peritonitis  by  the  profession  In 
this  country.  I  hare  fW>qnon(ly  used  them  with  excellent  offcot^  and 
In  at  least  one  instance  nf^ur  ice-poultiooa  had  been  prorlously  em- 
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ployod.  In  this  case  the  cold  applicationa  were  at  firat  very  agroo- 
able  to  the  patient,  ae  wore  the  warm  poultices  aflerwarda,  and  the 
good  achieved  seemed  to  be  in  accord  with  the  sensations  of  tho 
patient.  It  soems  to  me  a  good  clinical  rule  to  select  the  ice  or  tho 
wann  poultice  according  to  the  feelings  of  the  patient.  Early  in  the 
attack,  when  the  fever  is  high,  the  ice  will  generally  be  the  mora 
useful. 

Under  the  head  of  the  local  action  of  cold  it  la  perhaps  proper  to 
allude  briefly  to  the  use  of  the  cold  douche  as  a  means  of  reducing 
splenic  enlargements.  I  have  had  no  experience  with  the  measure,  but 
an  elaborate  experimental  and  clinical  study  has  led  Dr.  Fr.  Moslor  to 
the  following  conclusions.  In  the  spleen  immediate  contact  with  cold 
water  produces  a  very  perceptible  contraction,  which  is  in  direct  pro- 
portion to  the  coldness  of  the  water;  the  application  of  cold  water 
to  the  abdomen  influences  similarly  but  leas  efSciently  the  normal 
spleen ;  the  cold  douche  applied  for  two  or  three  minutes,  and  repeated 
at  longer  or  shorter  intervals,  very  perceptibly  affocts  the  enlarged 
spleen  of  intermittent  and  typhoid  fevers,  and  even  of  leuktemyi.  In 
chronic  coses  the  application  should  usually  be  made  twice  a  day. 
(  Vi'chow's  Archiv,  Bd.  Ivii.  p.  1.) 

COLD  AS  A  TONIC  AMD  STIMULANT. 

Almost  every  one  has  experienced  the  exhilaration  of  tfaa  reaction 
which,  in  a  healthy  person,  follows  the  "silddcn  dasfr  of  a  cold  shower* 
bath  or  the  plunge  into  a  mass  of  cold  water.  The  researches  of 
Liebcrmeister,  which  will  be  detailed  hereafter,  prove  that  a  cold 
bath,  whan  of  not  too  long  duration,  actually  increases  the  oxidation 
of  tissue  to  such  a  degree  as  to  elevate  the  temperature  of  tho  body. 
When  cold  bathing  is  employed  as  a  tonic,  the  flrst  principle  to  be 
home  in  mind  is  that  the  bath  should  not  be  too  severe  or  too  long 
continued,  else  it  becomes  a  direct  depressant,  debilitating  and  lower- 
ing the  temperature  of  the  bather.  When  the  subject  has  sufficient 
vital  power  to  react  after  the  bath,  sea-batbing  ia  often  of  very  great 
service,  but  in  debilitated  persons  it  may  produce  a  serious  exhaustion, 
partly  by  the  fatigue  induced,  and  partly  by  the  excessive  abstraction 
of  heat  from  the  body.  Tho  cold  bath,  when  not  followed  by  a 
healthy  reaction,  is  anything  but  a  tonic. 

COLD   IN   PYREXIA. 

The  use  of  cold  in  fever  is  no  new  thing :  employed  by  Gralen,  used 
not  infrequently  during  the  last  century,  first  systematized  and  insisted 
upon  by  Currie,  cold  bathing  in  fever  was  brought  before  the  world  as 
a  really  new-bom  measure  by  Brandt  of  Stettin,  and  received  the  seal 
of  permanent  usefulness  iVom  the  seientiflc  clinical  labors  of  JQrgooBoc 
at  Kiel 


CvLD  ly  pyRBXiA. 


69 


Tbo  eoimdcration  of  th«  method  tutlumlly  dividw  itoelf  into — finit, 
II  Httuly  of  ita  p)iyaiologi«al  action ;  «ocon<i!y,  au  inroaligatioa  as  to  iU 
4ioical  \ti\wt ;  nnd  thirdly,  a  mors  |>»rilctilnr  account  of  H»  ofTvct,  tho 
to  wliicb  it  is  bc«t  adapted,  and  tlio  niothod  of  it«  application. 
Moroovor,  there  aro  two  distinol  forms  of  pyroxia,  whicli  may  bo 
tormuJ  tbo  acuto  and  tho  chronic,  and  which  tiro  budt  oooiudvnad 
Bopiirut«iy. 

AcvTK  Pyukxia. — If  tho  followini;  propotiitionii  bo  troo,  caloric  iu  nn 
exoeas  acta  as  a  diroct  poison  to  tho  body,  und  tho  phunoinona  of  Hovoro 
acuto  fgvor  nro  largely  duo  to  tho  hout  ititolf.  Tho  prooft  of  tlio 
propoailioM  are  given  vory  briofly  ahor  thorn.* 

Firtt.  Sxtoma)  heat  apptiod  to  tho  body  of  tho  normal  animal,  so 
as  to  elevalA  the  tomperaturo,  produoos  dorangemont  of  tho  nurro- 
lUnctioDA,  of  circulation,  etc.,  prociMly  similar  to  tbo«o  twon  in  nattirni 
f«vcr ;  tbo  iDtonsity  of  tho  disturbuDco  hoing  directly  proiwrliouuto  to 
the  rise  in  t«inporaturo, 

Second.  Ueat  applied  locally  to  tho  bram  or  to  the  heart  produces 
ID  tho  Aincttona  of  tlie  organ  those  disturbancoB  which  aro  fumilinr 
■phenomena  of  fever,  the  intensity  of  the  diaturbance  being  directly 
proportionate  to  the  excess  of  boat  in  the  organ. 

Third.  The  withdraira]  of  the  cxcosa  of  heat  in  fover  is  followed  by 
,  relief  of  the  iiervoua  nnd  circulatory  diaturbanoes. 

When  a  dog,  cut^  or  rabbit  is  shut  up  in  a  box  hosted  either  by  the 

sun'e  m>ni  or  hy  artificial  means,  tho  tvmporatoro  of  the  animal  riso*, 

,uid  at  tho  aamu  time  tlio  pulso-mto  become*  jiiiri  jkimu  more  rapid,  the 

itblng  grows  more  and  inoro  hurried,  and  tho  rcMlloM,  uneasy  movo- 

itobtit  of  the  victim  show  tho  general  diatnss  it  is  stilTunng.    As  tho 

tomperaturo  increases,  the  nervous  disturbance  becomes  more  und  more 

apparent;  and  stupor,  coma,  partial  paralysis,  convulsions,  and  finally 

ntb  by  arrest  of  tho  respiration,  ocetir.    Those  phenomena  »omotJmM 

'^OOmo  on  gmdtially,  but  somelimos  aro  dovoloped  suddonly.    TIm>  tonv- 

l«ratura  at  which  death  occurrod  in  my  experiments  varied  in  the 

.nbbit  from  111'*  to  lUi°  R ;  in  tho  dog  it  was  about  111°  F.    In 

[auin  a  Htmit.ir  Mirios  of  phenomena  are  developed  by  oxposui'e  to  ox- 

fceastve  heat,  although,  owing  to  his  extraordinary  power  of  cooling 

I  his  body  and  of  protecting  it  against  cold,  be  is  able  to  bear  extremes 

fof  tomperaturo  lar  beyond  the  points  which  would  prove  fatal  to  any 

givon  spbctea  of  animals.     Yet  when  his  body  is  heated  tho  results  nro 

the  samo,  as  is  proved  by  tho  terrible  mortality  of  sunstroke. 

Do  prove  the  second  proposition,  I  caused  hot  water  to  flow  through 

jtftigs'  bladders  lltlod  as  a  sort  of  bonnet  to  the  bends  of  oats  and  rabbita, 

'It  is  evident  that  with  small  animals  we  can  in  this  way  heat  the  brain 

wjtbont  heating  malorially  the  romaiudor  of  the  body.    It  uras  found 


*  Ifmt  of  apM*  pravmti  iho  alabomliaa  «f  thU.    TU*  uoeoDTlacoiI  r«a<l»  I*  mpMl- 
(Uty  t«f<rr*>l  t«  tba  ■glhar'i  tnollts  <•  Hienuto  F«r«r,  mi  bl*  Todv  L«rtur>  on  fanr. 
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tfcat  eonu,  with  or  without  conTulsiona,  was  produced.  SometlmeB  the 
Ktapor  came  on  gradu&Uy,  hebetude  slowly  deepening  into  coma,  bat 
n  other  instances  unoonsciouBness  was  developed  very  suddenly.  It 
vBs  Ibond  that  severe  nervous  ayraptoms  and  death  were  produced 
when  the  brain  reached  the  temperature  which  was  fatal  to  the  animal 
is  the  hot  box.  Without  occupying  more  space,  the  conjoint  labors  of 
Dr.  T.  Lauder  Branton  and  Dr.  C  Liebermeister  have  proved  that  the 
accelerate  pulae  in  fnvnr  ia  larg-sly  riiift  *n  thn  npfinn  rf  fh»  h»at  npnn 
tbe  hc^  an4,itBiiCFve?:  bo  that  the  second  proposition  may  be  con- 
•idered  demonstrated. 

Id  regard  to  tbo  third  proposition,  I  have  fhiquently  taken  animals 
oat  of  the  hot  box  perfectly  unconscious  and  plunged  thorn  into  a 
backet  of  cold  watur,  have  watched  the  temperature  of  the  water  rise 
while  that  of  the  animal  fell,  and  aa  the  bodily  heat  came  towards 
normal  have  seen  the  coma  disappear,  so  that  within  ten  minutes  the 
at  firet  absolutely  comatose  and  dying  rabbit  would  be  skipping  about 
on  the  graaa.  I  have  placed  a  man  whoso  temperature  was  nearly 
1 10"  F.,  who  wos  unconscious,  with  a  feeble  running  pulse  of  160  or  170, 
irregular,  jerking,  slow  reapiraUona,  and  every  indication  of  immediate 
death,  in  a  bath  of  60°  F.,  and  within  a  minute  and  a  half  have  seen 
consciousness  partially  restored,  and  in  another  minute  and  a  half  the 
man  trying  to  get  out  of  the  bath.  What  could  the  bath  do  to  affect 
the  man  so  profoundly  and  ao  quickly  but  withdraw  the  heat  ?  That  the 
heat  was  present,  and  that  it  was  withdrawn,  the  thermometer  proved. 
If  the  drowsiness  bad  been  due  to  simple  congestion  of  the  brain,  very 
certainly  would  the  bath,  by  driving  the  blood  from  the  surface,  have 
increased  the  trouble.  It  must  bo  borne  in  mind  that  this  case  is  by 
no  means  unparalleled:  similar  instances  of  the  good  effects  of  the 
sudden  withdrawal  of  beat  in  rheumatic  hyperpyrexia  have  been  re- 
corded by  both  English  and  Gorman  observers,  and  recent  Continental 
literatnre  is  full  of  reports  of  the  relief  of  nervous  symptoms  in  various 
pyrexias  by  the  abstraction  of  hoat. 

Finally,  as  excessive  heat  is  present  in  fever,  as  oxcoesive  heat,  when 
present,  is  not  only  able,  but  la  forced,  so  to  speak,  by  its  own  attributes, 
to  produce  disturbance  of  the  functions  of  innervation  and  circulation, 
and  as  the  withdrawal  of  the  excessive  boat  in  fever  is  followed  by 
instantaneous  relief  of  the  symptoms  of  disturbed  innervation  and 
circulation,  surely  the  conclusion  is  logically  inevitable  that  excessive 
temperature  is  the  chief  cause  of  the  other  aymptoma  of  fever,  and 
that  in  acute  pyrexin  threatening  life  the  heat  should  be  withdrawn  as 
rapidly  as  poaaible  by  means  of  the  cold  bath. 

Chronic  Pyrexia. — The  effects  of  a  long-continued  pyrexia,  not  suf- 
ficiently intense  to  induce  immediate  serioue  symptoms,  upon  the 
structure  of  the  various  tissues,  havo  been  elaborately  investigated  by 
Liebermeister  (Deutsckes  Arch,  fiir  Klin.  Med.,  Bd.  i.),  who  found  thai 
the  liver,  spleen,  kidneys,  voluntary  and  involuntary  muscles,  blood- 
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[^''ftiid  ovon  thti  n«rvo-ocntr<M,  gndcig)  n  grinmlar  doj^oratioo 
daring  >  liontiaaod  pyroxia.    'She  leaioa  vat  coosUitiU^  prosont  id  the 

JJM  of  thtwD  who  hod  mifferad  in  Uii»  ythy  daring  lifl),  vntiroly 
sdapondontly  of  tho  nature  of  th«  primary  diMMO.  In  auosol'  infoc- 
tiotw  fevor  in  wbicb  the  t«niporaturo  liod  novot  bocn  high,  thi«  grantilar 
(logoDonttioD  did  not  oxiAt.  Pruviotui  to  tho  inrcittigution  of  Licbor- 
inoiMler,  Zonkur  had  damoaatratod  lliat  tho  muscto*  un<lorgo  a  peculiar 

iiular  dogcnoriition  in  typhoid  and  otbor  fuvcnt;  nn<l  tho  tiiict  hnx 
an  abundantly  attcatod  by  Inter  olMurvcni.     1  do  not  knuw  thiit  th« 

vrrationti  of  Liebormoistcr  na  to  tho  occurrence  ot  this  ieoioo  in 
son  infuctions  pyrexia  hnvo  boon  confirmod,  but  1  luivo  no  doubt  of 
Rtfaoir  corroctnbMi. 

It  is  evident  that  in  all  furor  a  primary  thompeatio  indicalvon  ia 
to  rodiico  tho  tomporattire.  Of  cotirso,  if  poeuble,  this  should  bo  done 
by  checkini;  tiie  oxcc4«ivc  production  of  boat;  but,  unfortun.it«ly,  this 
often  liiw  out  of  our  powor,  and  we  are  forced  to  abstract  tbe  beat  by 
mechunical  monn& 

It  is  a  priori  impossible  to  determine  wlint  effect  apon  tbe  produo* 
tion  of  hcJit  the  rapid  abBtrnotion  of  it  would  have,  but,  from  tho 
well-known  powers  of  tbe  orf^oism  to  reust  external  cold,  it  seems 
probable  that  the  heat-prodaction  would  be  increased  rather  than 
dimtnisbed  by  tbe  abstraclion  of  calorio.  An  expenmental  study  of 
this  problem  has  been  made  by  several  observers,  but  with,  unfor- 
tttnateiy,  different  results.  WoiBflog  (DoutscKes  ArcMv  fitr  Klin.  Med , 
Bd.  ii.  p.  DiO)  haa  found  that  the  local  abstraclion  of  beat  by  a  cold 
sitz-bath  causes  a  rise  in  tho  tomporaluro  of  tlio  axilla,  and  that  in 
fbrer-paticiits,  unless  the  aitz-batb  is  prolonged  over  twenty  minutvs, 
no  fall  of  the  bodily  Icn^pcrature  nisulta.  In  1860,  Eemig  {Beichert'a 
Arehlv,  1800)  found  that  a  healthy  man  in  a  bath  of  tho  temperature 
of  2S'  to  30' C.  produces  about  tviricu  as  much  beat  as  normal  j  in  a  bath 
of  24''  C,  about  three  limes  as  mueh;  and  in  a  bath  of  20°  C,  about 
four  times  as  much.  Liobormetstor  (Beobichtunyen  und  Vertuehe  Vtbgr 
die  AnKenditn(^  des  kalteit  Wateen  bei  fieberhafltm  Kranklteiten,  Leipsic, 
1863)  found  that  in  a  healthy  man  exposure  to  cold  for  a  brief  period 
of  time  causes  a  rise  in  the  bodily  temperature,  and  on  extending  his 
researches  into  foTcr  proved  that  where  tbe  oxtomal  cooling  was  not 
loo  powerAil  or  too  long  continued  the  same  was  truo  of  fevor-paticnta. 
From  this  it  follows  that  the  use  of  external  cold  stimulates  hoat- 
prodnction.  This,  to  my  mind,  has  been  confirmed  by  the  chemical 
mooarohcs  upon  men  of  J.  Gildemeister  (^Yirehow't  Arekiv,  Bd.  Hi.  p. 
131),  of  Dr.  Luhmann  (Ibid.,  Bd.  Iriii.,  1873),  and  of  Professor  Llobcr- 
maiater  himself  (^DfuUchta  Archto  fur  Klin.  Med.,  Bii.  x.  p.  89),  and  by 
tbose  of  A-  Koehrig  and  2f .  Zunta  (Pjluger's  Arvhiv,  Bd.  Iv.  p.  SO)  upon 
animals,  all  of  which  show  that  both  in  health  and  in  foror  very  much 
more  carbonic  acid  than  normal  ia  eliminated  under  exposure  to  cold. 
This  would  appear  to  prove  that  cold  Unltis  incrootio  the  production  of 
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Rnimal  boat.  It  seems  moat  probable  that  this  is  the  case;  bnt  A. 
Hiuri  believes  that  he  has  proved  that  the  cold  baths  have  no  snch 
influence  *  At  any  rate,  the  investigations  of  Liebormeistor  (loc.  cit.,  p. 
134)  and  others  have  shown  that  the  first  rise  of  temperature  produced 
alike  in  healthy  and  in  fever  snbjectB  by  exposure  to  a  moderate  and 
not  too  long  continued  cold  is  followed  after  removal  of  the  cold  by  a 
fall  of  bodily  temperature  of  greater  or  loss  degree.  While,  therefore 
exte^oLcold  probably  firat  Btimulates,  it  afterwards  depresses  the  pro- 
Suctjon  of  animal  beair  The  further  ^periments  of  Xiebermoi8t«r 
(Devtachea  Archiv  fur  Klin.  Med.,  Bd.  x.  p.  425)  upon  the  elimination 
of  carbonic  acid  are  also  in  accord  with  hie  tomperature-Btndy,  for  he 
found  that  after  the  bath  the  eliraination  sank  below  normal,  and  so 
continued  for  a  considerable  period. 

If  the  cold  bath  really  affects  the  fever-procoBs,  it  onght  distinctly 
to  reduce  the  excretion  of  urea.  That  it  has  this  action  would  seem  to 
be  proved  by  the  research  of  Sassetzky  (  Virchoitfs  Archiv,  xcW.  617), 
who  found  that  the  continuous  use  of  the  cold  bath  invariably  lessened 
the  urinary  elimination  of  nitrogenous  material  and  of  the  ph<»phateB, 
although  it  increased  the  total  flow  of  urine.  The  subject  is,  however, 
a  very  difQcult  one,  chiefly  because  it  is  almost  impossible  to  know 
in  any  individual  cose  what  the  elimination  of  urea  would  have  been 
if  no  baths  had  been  used.  Bauer  and  Riinstle  (Deutsches  Archiv  f. 
Xlin.  Med.,  xxiv.)  gave  to  the  patients  cold  batbs  upon  alternate  days, 
and  found  that  the  excretion  of  urea  was  in  each  case  greater  on  the 
days  when  baths  were  used  than  on  those  on  which  thoy  were  not  em- 
ployed. These  experiments  have  been  quoted  as  showing  that  the  cold 
bath  increases  the  excretion  of  urea,  but  in  Scbleich's  investigations  on 
the  efl'ects  of  hot  baths  (Archiv  f.  Exper.  Path.,  1876)  the  increase  of 
the  excretion  of  urea  frequently  did  not  show  itself  until  the  day  after 
the  bath.  It  is  probable,  therefore,  as  believed  by  Schleich,  that  the 
destruction  of  albuminous  substance  in  the  tissues  is  not  manifested  in 
urea-elimination  until  after  twenty-four  hours,  or,  in  other  words,  that 
twenty-four  hours  are  necessary  for  the  completion  of  the  formation 
and  the  excretion  of  uroa ;  so  that  if  the  baths  are  used  on  a  Monday 
the  urinary  solids  will  indicate  their  effects  not  on  the  same  day  but  on 
Tuesday.  If  this  be  correct,  the  experiments  of  Bauer  and  EOnstle 
are  in  accord  with  those  of  Sassetzky  in  showing  that  the  cold  bath 
lessens  the  formation  of  urea  in  fever. 

During  the  bath  the  pulse  of  the  fever-patient  UBually  bccomee 
much  smaller  and  harder,  and  the  sphygmographic  tracings  made  by 
Wintomitz  before  and  after  the  use  of  the  cold  bath  (if  tracings  of 
this  kind  can  be  trusted)  indicate  that  there  is  after  the  cold  bath 
greatly  increased  arterial  tonus.    (Sco  Verhandl.  des  Congr.fur  Inncre 

•  I  hkT>  DBTsr  eecn  tha  brocbnre  of  A,  Mnrri  {Dtl  Polert  rtgnlnlore  drlla  Ttmpmlmm 
•aiMsIf,  Firanu,  tBT3).     It  ia  ibitnottJ  In  the  Lou  'an  Mtdieal  Jttcord,  toI.  I. 
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Med.,  1886.)    It  may  bo  that  Ui«  good  oVmiiu'd  b;^tho  cold  balh  Li_ 
rciilly  duuto  a  relics  action  upon  tlio  nvrv:<tCOQU>!iti  *»d  i»  not  entirely 
th«  rwii'Lofjitft  withdrawal  of-tho_lici>t." 

Tliu  rmults  of  tho  physiological  study  of  tlio  ofToctn  of  cold  in  foror 
may  bo  suiumcd  up  as  follows:  purine  a  t^fficitntl^ prolonged  9fJ^^'^' 
tiffn  /^f  fold  ilufkotliiif  temperntvre  Jalla,  gff  - -'  -n  iucrtaied  production 
^_Asatt ).«.,  cOHtumptiOH  of  tistue,  at  Jim  A/la-  tf>e  apptieabon, 

(A<  boditg  temperatvre  continues  to  fall,  or  but  slowig  regains  its  /ormer 
potitioHj  thf  present  eeidenee  at  our  disposal  indieatfS,  but  is  not  tuffieient 
to  proVfy  that  this  stow  regaining  of  bodily  temperature  is  due  to  a  i/itiijn- 
ished  produetioH  of  aninuU  heat, — that  is,  to  a  decrease  in  the  waste  of 
tissve  and  in  tkef(mStnon  o/'  urea  and  earbonii^  pfftf. 

rnie  clinicfll  eridonco  in  regard  to  tlio  uso  of  cold  In  (brer  miiy^  bo 
looked  at  in  two  difToront  wayx.  Thus,  wo  may  oonwd«r  the  aanrttona 
m3  «8iiltB  of  individual  obBen.'crs  wlio  havo  e.i'on  largo  ntimbors  of 
oaaoH  and  used  Iho  method  faithfUlly,  or  wo  may  wuigh  iho  sum  (olnl 
of  the  oxporicnce  of  all  who  hare  written  upon  the  subject.  At  fii-st 
Bight  it  may  appear  that  tho  latter  la  by  far  tho  beet  course  to  pursue ; 
but  it  must  be  borne  in  mind  that  tho  treatment  in  one  opposed  to  Iho 
ordinary  medical  prejndtcciA,  that  lla  efficient  carr^'ing  oat  inrolvoA  ho 
mucli  lahor  and  attention  as  to  be  almost  impoiuiblo  to  those  who  dla- 
bcllovo  In  Ita  u»ofbliMis8,  and  Uiat  those  pliyslclnns  who  claim  most  for 
the  molbod  affirm  most  Mrongly  that  to  do  much  good  it  muitt  hn  prnc- 
tiud  very  rigorouoly  and  sleadily.  Tlioto  things  being  ho,  it  xcoms 
WJMtt  to  look  at  the  oviilcncc  (Voni  both  pointH  of  view,  and  T  nliull  first 
tabulate  all  the  i>t!tti«lici  I  have  boon  able  to  collect  and  aftorwahla 
(tiACtlw  tho  Hlatomenta  of  individual  obitorvors. 


•V-nnyatAr^Ur/.  Brpir.  P»ti.  find  Pharm..JM.  ivili.,  Reft  1  tfi  1.  Ittt),  lnd«sd, 
twmlt^  ■!•«>!«  that  lb«  Kond  ubicvtd  1*  4a»  to  wlihilmwal  nf  htmt  «t  «ll.  In  hit  tipcrl- 
B«DU  b»tmBd  IbM  ir  li«  oiilntalaal  pnpM'  vantHalluB.  cuvfull.v  firing  fund  uid  iraltr,  ha 
•vald  f'O'tinilIf  beat  nbblU  op  !•>  Iha  t«in|>vTiiliire of  ID:"  aail  lu^',  ao'l  keep  tUom  ■(  Ifali 
tMDpvnIcr*  fur  ««fllu  vithikul  lh«ir  trndmring  imy  ijittoutnn\<npn  anri  wilhout  lb«  prorJor^Lon 
or  ■■;  talernal  Italoni.  Knihubcr  nai  alio  able  (a  malDtulD  la  a  drf  roOiD  117°  t..  bl>  own 
(•iBpanlar*  rmrliinc  lOJ',  palK«  M  ^6,  mplmii>ii  .1}.  Kaunyn  It  a  tery  itr«ii|>  adnK*!*,  u 
Ui«  cwoll  of  bi*  ojiporiense^  of  Lba  omployavot  ot  rnquoni  balbi  In  Iho  trmluiiRil  o(  r«T«r, 
but  baHirta*  they  act  bf  \nHnetif  rcdaolng  bodtty  wuta  lad  Inorckilng  mul  iRtttloo, 
air*iiglhrolnit  tht  policy  and  ttiirutatinji  Iho  B«rr«'f«siliw.  )',  StihwolabnrR  •oil  C  Totlnk 
lOnirmW,  /.  Grutm.  TXtraf.,  Uinh,  1987)  haro  roand  In  ft  i«r1«  of  appartDtljr  rot;  careful 
•iportmMib  that  oftlit  hip>b»tb(  notably  InomH  btood-prMmn  and  laaoa  palte-nli,  wbUo 
hot  bip'batht  bail  tb«  oppMlto  aSVt.  Kaanxn  boUoraa  that  hollar  ramlu  aro  DhCaiaad  fron 
Iho  UM  or  (innttant  )ahfiTarm  balbi  t)>nn  from  the  employmonl  of  ti«eHt>dj  onlJ  bathi.  In 
^trj  torero  ««•(■,  oiarhod  by  tlicrjitid  pulto  ukI  dltliifbanco  nf  tho  trntori<ini»  iho  bath  Iroat- 
MtM.  acoordlax  to  KaupyD,  ihouM  ba  Oommoncail  boforo  tho  axillary  tciu)i<niIuro  muho* 
108*  F.,  aa-l  f'riqanilly  a  •tii'n  httb  nay  In  tuob  nwo  bo  cItoo  bolwocu  iwi%  cold  brtthi. 
Sotb  a  Ireatinout  ■>  tsperiaUy  luJIole'l  when  Ibgia  U  marlinl  dnllriiim,  tninnr.  tubAnltui 
lonrllnum,  or  ktcbI  raill»«i«4i;  a  warm  batb  Id  'hoertning  Iben  nlJom  Ikllt  to  prodaoounna 
bnnMa  rcoolt. 
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TABLE  SHOWING  THE   RESULTS  OP  THE  COLD-WATBR   TRBAT- 
MENT  IN  TYPHUS  AND  TYPHOID  FEVBK. 


Rtpurtw. 

FUh. 

II 

r. 

BemarkL 

JSrCBEllQll. 

Rial. 

ISO 

S.1 

Preriaailj  1S.4  per  eent.    Tjpbold  ferar. 

Petri. 

Laabbtuh. 

.11 

3.2 

LlBbermaliUr. 

Bual. 

1121 

B.2 

Pravlantlj  2fl  to  SO  per  oent.    Traatmant 
Tar;  rigorooi.    I^phold  farar. 

Mmler. 

OraiBiwmld. 

TI 

T. 

f( 

t 

92 

9. 

Tfpbna  aianthematieoi,  prarlomlj  tO  (F) 
par  cant. 

Btoha. 

Oitpraouan. 

IT 

24. 

TTphu  aiantbeoiktioDa,  previonilj,  on  bd 
■•ersge,  10  par  sent. 

Bmidt. 

Stettin. 

C9 

S.i 

FiivBte  pnctloe. 

Oodeo. 

11 

24 

20.8 

Stobr. 

WUrabnrg. 

120 

fl.e 

FreTionalj  orar  20  per  «nL 

Dnucbe. 

Vlanna. 

to 

10. 

Yaer  before  IA.9  per  cent. 

ZleonoD. 

Erlnngon. 

32 

S.4 

Fonnarly,  with  bed  ueaei,  30.2  par  ocDt. 

Elielar. 

Mnniob. 

320 

e.B 

Former];  I2.IS  per  sent. 

Put&u. 

DrMlkQ. 

240 

11.8 

Tjphiu  eUiDtfaemelloua,     Vitbont  betha, 
mortelilj  lA.fi  per  oant. 

Popper. 

PmKne. 

20 

i. 

Rieg«L 

WUnburg. 

lit 

4.4 

Onl;  lerioog  euea  inolndad.     Almost  ararj 

good. 
T;pboid  faver.    Otber  osaaa  trtated  at  the 

aau. 

Pngne. 

64 

S.S 

iame  time,  eipectaDtly,  lli.4  par  cent. 

It 

14 

60 

1B.B 

Tfpbai  aiaatbematiaai. 

Soholi. 

Bremen. 

129 

4. 

Typhoid  ferer. 

TTuDdarlioh. 

Laipaio. 

Hi 

T. 

Typhoid  fever.    Pretianaly  18.1  per  oant. 
oat  of  1178  ouee. 

Znabier. 

Hnnlah. 

Sit 

e.B 

Typhoid  fever.     PreTlonrty  IT.O  per  oant. 
oat  of  TOl  m»Be. 

Banar. 

It 

ST 

T. 

Typhoid  fever.     PterioDity  111  to  10  par 

cent. 
Aooording  to  Bnudt.  tbie  bigb  mortality 

Dnabek. 

VisuDk. 

SO 

23.3 

depended   npon   tbe    treatment    bavlDg 

been  imperfectly  iierfonoed. 

KioOt-Eblng. 

RuUtt 

105 

2S.T 

Only  biLd  oase>.    Provioai  mortality  U  per 
cent. 

Will*. 

BbainaQ. 

S9 

IS. 

Steoher. 

Ciaye. 

14B 

8.2 

SohHnhelden. 

DunmartlD, 

82 

S.B 

Mild  apldamie. 

Pfeifw. 

Weimir, 

SB 

5.2 

Leabo. 

Ulm. 

47 

19. 

Typhoid  farer,  among  French  priesnen  of 
ivar.     Batha  of   moderiLto    tempermtnre 
uBed. 

BSbm. 

ITiedsrbronn. 

131 

ll.S 

Typhoid  fever.     Hititarr  ho^ltal. 

Oerikucr. 

Vigj. 

97 

B.IS 

Typhoid   fever.      Mortality  on   eipeotant 
treatment  23.91  par  aeot. 

Druofac 

VUnnk. 

S5 

10. 

TyphuA  favar. 

Hsrkel. 

Nuremberg. 

41 

2.2 

Typhus  rarer. 

Isabel. 

Vianna. 

87 

18.4 

Typhoid  fever. 

'* 

ti 

lOS 

28.0 

Typhaa  foTar.    The  traatmant  in  thla  and 
in  the  preceding  cue  wu  not  thoroaghly 
carried  out;  tbe  pBtienta  moitly  receiving 
only  three  batbi  a  dny. 

OKDiird. 

Ljoni. 

B2 

0. 

Typhoid  fever. 

Schmidt. 

ErLugon. 

tt 

0.18 

Several  fata]   caAee  not   counted,  beoanie 
not  received  until  the  fifteenth  day,  and, 
therefore,  too  late  to  teat  tba  treatment; 
they  brin^  the  total  mortality  lo  4.14  per 
cent. 

nenboar. 

Leipalo. 

T2 

O.U 

BiDi. 

Verssillea. 

IflU 

2.1 

Soldiers.    Mostly,  If  not  all,  typboid  hvar. 

Zaronl. 

Hftaabalni. 

72 

IS. 

Soldian. 
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TABLE    SnOWINO  THE    RESULTS  OP    THE  COLD-WATEK  TRBAT- 
UENT  IN  TTPUUS  AND  TYPUOIB  FKVBa— 0>«(.n»«rf. 


XUHOf 

lUpvtur. 

PUml 

11 

Rmaito. 

%'alel(«. 

L)t[in(. 

•1 

«. 

T^pbolc]  f«>cr. 

Un. 

D<»tun. 

at 

3.JJ 

Tnitiuul  f«T*T. 

AtloAvr  Ihli  in  tba  table  an  Uhtn  IVaui 

JlUniUaD. 

TUbinKCD. 

22i) 

1.3 

V<^ 

Muujcb. 

ill 

!.T 

Bnnill'*  >rtl«l«  fo  lb*  AmMAm  Jfwf. 

Daannt. 

l»'acA(iu«A>VIV  IW. 

ISt 

«. 

In  (Hraaa 
UIHUry 

. 

im. 

mi. 

lOSl 
111! 

1111 

t.4 
8.1) 

IIo|iiuii, 

iSio. 

»3( 

8.« 

*T7 

3.4 

Ibid.  SMond   ) 
Ann;  Oof|d.  f 

\m. 

4SR 

ll.t 

.    I8SI. 

3VI 

3.} 

ISt 

3.1 

Tkia  table  U  of  such  a  chanictor  thnt  a  li^D-^lhydiscttesioiiof  itwould 
'  unnoceflftary  and  uiipraStable.  The  fnilupo  at  Vienna  is,  by  tho  iip- 
akten  of  the  method,  very  justly  «ttributcd  to  an  inofficiont  canying 
out,  while  llio  Apparent  high  mortality  in  some  other  instnnooe  in  due 
to  tfa«  fhcta  tliut  thu  reporters  included  none  but  the  most  serioits 
CMM,  or  that  tho  puttents  were  soldiers  worn  out  by  the  hardships 
and  toils  of  a  sorcre  campaign.  Moreover,  in  many  caacs  tho  cold- 
water  treatment  was  probably  not  HiifBciently  rigoroun.  Dr.  Rriie»l 
Bnuult  has  made  a  collection  of  nineteen  thouaand  and  seventeen  ciutci 
of  fever  in  which  the  antipyrotJo  troalincnt  waa  corriod  out  M-ilh  more 
or  leM  care,  the  avcmgo  mortality  being  7.8  percent.  In  ihia  miuw 
are  included  t^Tihold  and  t)-])hu8  fever  with  all  fornu  of  primary  and 
sooondary  complications,  occurring  in  all  agc«,  in  both  bcxcm,  in  epi- 
demics and  in  isolated  cases,  in  hospital  an<l  in  priv«t«  pntctioe,  in  civil 
and  in  military  I^  during  war  and  during  peaco.  Bmndt  very  forci- 
bly objects  to  thMO  statistics  as  not  fairly  nsprcnonting  tho  results  of  a 
stringent  antipyretic  tnMimcnt^  because  in  many  inKtancM  tho  treat- 
ment  was  not  carried  out  with  rigor,  and  often  it  was  not  begun  bvforo 
the  last  stitgcs  of  the  disease.  He  has  made  a  second  scries  of  sta- 
tistics, including  five  thousand  five  hundred  and  sevcnty-throo  cases,  in 
which  iho  treatment  was  under  tho  direction  of  a  phj'siciftn  who  hnd 
oonfidnnce  in  it:  the  mortality  is  3.9  por  cenL  Those  sinttetios  are 
upon  ao  enormous  a  scale  that  if  it  bo  possible  to  (Iemonstiiit4)  by  sta- 
listicnl  arguments  tho  results  of  any  method  of  treatment  whatever, 
it  must  be  considered  proved  that  the  cold-water  treatment  of  the 
continued  fevers  is  attended  with  a  rumnrlcnbly  small  percentage  of 
deaths. 

If  inst«ad  of  stud^nng  tho  subject  in  those  marred  statistics  the 
avMenco  Aimished  by  single  observers  in  favor  of  antipyrosis  by  cold  ba 
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examiaed,  the  results  are  even  more  positive.*  It  is  etatod  bj  Wintor- 
nitz  (  Verhandl.  des  Congr.f.  Innere  Med.,  1886,  6)  that  in  the  French  and 
Austrian  armies  the  antipyretic  treatment  of  cold  has  not  been  employed, 
whUe  in  the  German  army  it  is  practised  moro  or  less  zealously.  Tho 
mortality  in  the  French  army  averages  36.9  per  cent,  in  the  Austrian 
27.4,  and  in  the  German  only  9.6.  That  this  decreased  mortality  is 
duo  to  tho  antipyresis  seems  to  be  established  by  the  fact  affirmed  by 
Brandt,  that  in  tho  Second  Gorman  Army  Corps,  in  which  tho  treatment 
is  carried  out  more  thoroughly  and  systematically  than  in  the  other 
corps,  the  mortality  is  loss  than  four  per  cent.,  and  that,  too,  in  the  face 
of  the  fact  that  in  tho  same  hospitals,  from  1849  to  1856,  tho  mortality 
was  twonty-six  per  cent.  Jurgeascn  states  that  from  the  year  1850  to 
1861  there  had  been  treated  in  the  hospital  at  Kiel,  according  to  the 
expectant  method,  three  hundred  and  thirty  typhoid  fever  pationta, 
with  a  mortality  of  15,4  per  cent. ;  while  from  1863  to  1866,  during 
which  period  the  antipyretic  method  was  employed,  in  one  hundred  and 
sixty  cases  the  mortality  was  3.1  per  cent.  Professor  Liebenncistor  has 
employed  tho  cold-water  treatment  on  a  larger  scale  than  has  any  other 
individual.  At  the  hospital  at  Basel,  up  to  the  year  1865,  one  thousand 
seven  hundred  and  eighteen  cases  of  typhoid  fever  were  troat«d  upon 
tho  expectant  plan,  with  a  mortality  of  27.3  per  cent  In  1865,  Dr. 
Liobormeister  introduced  the  use  of  cold  bathing  in  a  timid,  inefficient 
manner,  and  reduced  the  mortality,  in  nine  hundred  and  oigbty-two 
patients  treated,  to  16.2  per  cent.  In  1866  he  began  the  vigorous 
regular  employment  of  tho  method,  and  reduced  the  death-rate,  in  one 
thousand  one  hundred  and  twenty-one  patienta  treated,  to  8,2  per  cent. 
Professor  Liebermoiator  himself  criticises  very  closely,  in  Ziemsscn's 
"Encyclopaedia  of  Medicine,"  these  statistics,  and  raises  the  mortality, 
by  excluding  trifling  cases,  to  ft-om  ten  to  eleven  per  cent. ;  but,  after  tho 
antipyretic  treatment  has  been  oven  unjustly  dealt  with,  the  statistics 
still  show  that  the  mortality  under  the  cold-water  treatment  is  not  half 
what  it  formeriy  was.  Further,  a  certain  proportion  of  cases  are  always 
admitted  to  the  hospital  moribund,  too  late  for  any  human  agency  to  be 
of  avail :  these  cases,  of  course,  maintain  tho  same  proportion  under  any 
treatment ;  they  really  constitute  a  large  part  of  the  deaths  seen  in  tb© 
cold-water  treatment,  so  that  if  they  were  eliminated  tVom  both  sidoa 
the  death-rate  "  under  tho  antipyretic  plan  would  be  but  a  small  fraction 
of  what  it  would  be  under  the  other." 

In  hospital  practice  the  patients  are  very  raroly  received  upon  tho 
first  day  of  the  attack,  and  very  ft-cqnenlly  do  not  enter  the  wards 

*  M.  Freni  Qlfnard  affimii  (Gtaigoa  Mtd.  Joirrn.,  1874)  Ibtt  there  bsTO  becD  from  six 
tboDuod  to  eight  thoiuBnd  cases  ottTpboid  fever  treated  by  the  ata  of  cold  in  AmtrU,  Pma- 
■ia,  and  EoMia,  irith  an  airernge  morlalitj  of  fVom  *.S  to  7.B  per  cent., — tbe  preTiooi  mortality 
under  the  old  expectant  method  baving  varied  from  eighteen  to  tweDt;-GTB  per  oent.  Tf 
theae  flgoiee  be  oorraot,  the;  tre  deolaire.  Where  M.  Gt6nud  gels  tben  bem,  henerer,  I  lie 
kntkaow. 
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until  th«  thin)  weok,  so  that  tho  «tntUttus  m  alraa<ly  inUmatol,  fuvor- 
•ble  as  they  aro  to  tho  new  trcattnont,  vxitrcHs  only  b  portion  of  Uid 
truth.  If  the  f'QoA  effoctod  bo  no  grval  when  tho  mmody  U  ofloa  not 
appltod  UDlil  the  second  or  thin)  wcok,  inii(;li  inoro  is  to  bo  expMitod 
wboD  it  ia  employed  tJnitlif^illy  fhini  tho  momiMit  llio  tvniponitiiro  bo- 
comos  elovutod. 

All  ihoso  physicians  who  ntlvocnto  tlio  uxo  of  oold  batlu  !n  typhoid 
•nd  typhus  fovors  ftpponr  to  be  agrood  tliitt,  iilthoagh  tho  mortnlity  is 
very  mnoh  reduced,  the  dtini'i-n  -"f  thfi  liiilllfllH  it  Cbortopod  only  iii  bo 
t&r  as  com jilicjit  ions  nre  avuLdud.  As,  howsvWf  iho  juLient  in  loft  l)y 
Ihp  disease  much  stiwuyor  than  ho  is  wliun  lh«  oxpcltifit  mi'lhod  of 
treatment  ia  pursued,  coovalesconce  is  much  moru  nipid  ihnn  undvr  tho 
old  plAiiB.  liy  the  antipyrotic  treaimont  tho  int«nnu  pixMtnition,  doli- 
riom,  stupor,  carphologia,  involuntary  puragea,  and  olhor  manifiwta- 
tiona  of  the  typhoid  stale  ni-o  ^atly  tossonod,  The  rolicf  afforded  is 
HO  evident  to  both  patient  and  attendants  that  thoy  iwtuilly,  after  one 
tiSal,  acquiesce  in  the  rajj^ular  omplojnaont  of  the  cold  baths,  aUbouifh 
.to  the  one  the  sensations  nre  at  fii-st  very  disn^reeablo,  iind  for  tho 
other  the  labor  and  attention  required  we  very  much  increased.  The 
B»tip,^ToUo  use  of  cotd  in  typhoid  fever  baa  cot,  however,  been  fVoo 
fh>ni  det«nni»cd  0])posiCiou  (see  diiicusaions  in  Le  Propria  Med.,  1977 ; 
Also  BvU.  Tk4rap.,  xci.),  and  the  assertions  in  ita  favor  are  some  of  tbem 
evident  exaggcrationa.  I  am,  however,  thoroughly  convineed  by  my 
own  oxpcrieneo,  as  well  a«  by  the  gront  niiucH  of  recorded  evidonco,  Uint 
t)i«  treatment  of  typhus  and  typhoid  fever  by  cold  is  of  tJio  utmost 
value,  and  [  bdievo  that  tho  eskLhath  is  mark  safir  and  more  f^ckiii_ 
han  are  antiayretie  dmat.  In  America  tho  raothod  has  met  with  com- 
'fSiaruUvcly  lillle  flivor,  chiefly  bccnnito  of  tho  labor  it  {nvotvc«  and  of 
tho  pn^udico  of  tlio  laity.  1  Iiavo  no  doubt  that  very  many  pereons 
hnvo  died  in  the  United  Statoa  of  typhoid  forer  wbo«a  live«  would 
hnvo  been  Kavctl  if  the  Aroeriean  modicnl  profession  had  risen  above 
tho  OppMitiOIl  of  the  llM'X  '^^d  atK>vn  itJi  own  p^qj^^di«M■ 

A  very  praclical  qneslion,  but  oiio  which  we  are  ns  yet  srarcely  in  a 
ritJoQ  to  answer  fully,  is,  What  are  Ihe  contra-indica Lions  to  tbe  use 
of  eold  in  fevor?  According  to  our  old  ways  of  thinlcinf^,  bronchitis 
and  pneumonia  would  cflpeciolly  soom  to  bo  iti  the  way.  The  serious 
luuff-alToctiona  of  low  forors  are,  however.  lar^^Iy  dependent  upon  the 
gonornl  adjynamia,  and  this  adynamia  is,  in  turn.  larj^Iy  the  restilt  of  the 
oxcoaMvotonipcmturo.  Accordingly,  the  German  investigators  hnvo 
not  found  iho  baths  to  do  harm  in  the  pnoumoniaa  of  exanlhemnto. 
lAebenneistoi ,  who  has  had  more  experience  than  any  other  observer, 
saya  that  " piKumonia,  hypostatic  conji^tion,  and  the  like,  offer  no 
reaaon  for  suspondinf*  the  bntba;  the  hypostatic  tronblcA  sometimes 
disappear  under  their  use."  1  have  carried  one  or  two  eaww,  tn  which 
the  lunjr-symptoms  were  very  severe  throughoQtf  t<>  a  micccnMflil  i^»-.iie, 
amplojnn];;  cold  fVeoly,  and  was  unable  to  perceive  any  evil  effect  upon 
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the  lunge.  Prof.  Baynaud,  aa  the  result  of  his  experionco,  affirms  om- 
phaticallj  that  noithor  pulmonic  nor  inteBtinal  eompIicationB  should 
interfere  with  the  use  of  the  cold  bath  {^BuU.  Therap.,  xci.).  On  the 
other  hand,  Proust  reports  {Ibid.,  xoii.)  two  cases  in  which  &tal 
pneumonia  of  the  ordinaiy  typo,  not  the  hypostatic  pneumonia  of 
advanced  fever,  was  apparently  produced  by  cold  batt^  Br.  Alix 
also  reports  two  deaths  fh>m  pneumonia  in  three  cases  in  which  he 
tried  the  baths.  My  own  feeling  is  that  severe  bronchi  tic  or  pneu- 
monic  Bymptoma  occurring  Jn^the  beoinnin<f  of  typhoid  fever  should 
SnU'E'eTia  very  cautious  in  using  the  antfpyretic  mgUuaL-bnt  that  when 
they  occur  late  in  the  fever,  and  arb'diio'ratho r  to  hypostasis  than  to 
inflammation,  they  are  not  " — *"  '■^|'''ii'TiTm  tn  *^i  — t  "*"  thn  hfttill 
Professoi'  Liobcrmoister  affirms  that  perforation  of  or  hemorrhage  ih)m 
the  bowels  is  a  oontra-indication  to  the  uao  of  cold  in  fever,  because 
cold  has  a  tendency  to  produce  determination  of  blood  to  the  internal 
organs.  The  experience  of  Wunderlich  {Schmidt's  Jahrbucher,  Bd.  clvi. 
p.  101)  is,  however,  very  much  opposed  to  this  idea  of  Liebermeister's. 
He  treated  eLstccD  cases  of  severe  intMtiniil  hnmoirbflgo  with  ijnld  hntlm^ 
with  but  two  deaths, — neither  of  which  resulted  directly  fVom  the 
hemorrhage,  one  being  from  intestinal  perforation  and  one  from  severe 
pneumonia.  This  mortality  is  certainly  a  very  small  one,  for  when 
cold  water  was  not  employed,  out  of  thirty-two  cases  Griosinger  had 
ten  deaths ;  out  of  twenty-one  Jenner  lost  seven ;  out  of  fourteen  Gietl 
lost  six ;  and  Jaccoud  had  six  deaths  in  six  cases  {Pathologie  Interne,  t, 
ii.  p.  758),  Bauer,  however  {Schmidt's  Jahrbucher,  Bd.  clvi.  p.  101),  is 
in  agreemont  with  Liebormeiator  in  believing  that  the  baths  should 
bo  discontinued  during  intestinal  hemorrhage.  Yet  theirvicws  seem  to 
be  baaed  upon  preconceived  theory  rather  than  upon  actual  trial.  Thus, 
Liebermeistcr  says,  "  I  have  thus  far  ordered  the  baths  entirely  discon- 
tinued as  soon  as  even  slight  hemorrhage  from  the  bowels  occurred." 
The  proportion  of  cases  in  which  intestinal  hemorrhage  occurs  does 
not  seem  to  be  increased  by  the  cold-water  treatment;  at  least  Gola- 
dammer  {Berlin.  Klin.  Woch.,  1877,  p.  98)  affirms  that  under  the  older 
methods  thirteen  thousand  five  hundred  and  sixty-throe  cases  gave  five 
hundred  and  thirty  of  intestinal  hemorrhage,  while  five  thousand  six 
hundred  and  thirty-six  cases  of  cold-water  treatment  yielded  two  hun- 
dred and  forty  of  intestinal  hemorrhage,  the  percentage  being  in  the 
two  cases  respectively  3.9  and  4.2.  Menstruation  is  not  looked  upon 
as  a  con tra-indi cation.  Brandt  appears  to  consider  a  contra-indication 
to  the  use  of  the  cold  bath  in  tj-phus  fever  a  myth,  and  the  drift  of 
testimony  is  such  that  no  local  internal  disease  ought  in  the  present 
state  of  our  knowledge  to  bo  considered  as  absolutely  contra-indicating 
the  use  of  cold  baths  when  the  tempci-ature  is  high  in  typhus  or  typhoid 
fevers. 

It  is  otherwise  when  there  is  a  general  tendency  to  collapse, — when 
the  heart  is  so  weak  that  local  stascs  of  blood  occur  in  almost  all  the 
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iatornui  organs.  Undor  these  oiivumfitADOce  tb«  UrculittioD  liM  not 
Miflloknt  power  thoroughly  to  eqiulue  animal  heat,  so  that  it  i»  said 
to  bu  piiliivly  [loasible  to  cool  tbe  «xt«rior  of  tho  body  sorcral  dogroM 
without  tnntt^ially  affcctJu^  Lho  temponturo  of  tho  ioterior.  Oa«  of 
tlie  Mivcni  Accidunta  wliiuh  it  \s  afflnued  hoa  very  niraly  followed  tlio 
UM  of  tlio  cold  bath  ill  pyrexia  la  a  sudden  collapoo ;  and  clinical  cxpu- 
riuiico  »«cins  to  indJvnie  that  whun  ct^lnpae  ia  already  exiateut  tlio  col>i 
hath  ithould  not  b«  ttiIniini))t<>rod. 

In  no  diHcuiw  nttoiidod  with  a  loiia-oon tinned  pyrexia  haa  the  cold- 
klor  trvatmont  boon  omployod  upon  so  grand  a  M-alu  im  ia  typhus  and 
typhoid  feverg;  but  the  results  tberu  obtained  aro  sullidunt  to  iiidicato 
its  usel'ulacHs  in  alliud  diseases.  Of  all  the  CJiantlicmala,  oono  is  more 
ooostantly  attended  with  excessive  temporoturo  than  ia  icarWt  fever. 
In  this  disorder  the  testimony  to  the  value  of  cold  is  very  siroiig. 
Going  bflck  to  Currie,  who  really  firet  systematized  the  abstraction  ni 
beat  in  fever,  we  fiad  that  bo  habitimtly  practised  in  the  moat  heroic 
tnnniwr  cold  atTuaiona  in  the  treatment  of  scarlet  fever,  and  claimod  tho 
greatest  auocess  for  the  moaaure.  Sinoe  hia  day  the  remedy  has  been 
employed  with  asserted  good  results  by  various  obsevvm-a,  among  whom 
may  ba  mentioned  Gorard,  BruAni,  Uianninl,  Anuatrong,  Laycook,  lUU 
Hot  and  Borthey,  Trouaseau,  and  Itirain  Coraon  of  Pennsylvania.  The 
eridoneu  in,  unroriiinntoly,  too  mueli  generalized  to  allow  of  Ita  \>fA\\g 
put  in  a  staliMticul  form,  but  for  an  extended  rteumA  of  it  the  reader 
ia  referred  to  tho  excellent  article  in  Meigs  and  Pepper's  work  on  the 
diaeasos  of  cbitdreo.  In  almost  all  of  thi-so  oosm  tbe  cold  was  applivd 
in  the  ft^™  '^*'llfaBH>P"i  ^  method  which  is  certainly  far  mom  terril^'iiig 
to  the  c£ild,  and  probably  less  officii-nt,  than  the  cold  bath.  Itecontly, 
Dr.  G.  Mayer  (JaftrtucA /(ir  Kif^derkrankl^iitn,  vii.  4)  has  been  placiu;; 
the  chil*!  i»  a  bath  of  from  VX*  F.  to  Ti."  K,  (according  to  the  intensity  of 
tho  fover)  for  ten  minutes,  whenever  the  temperature  rises  above  102°  K. 
lie  affirms  that  tho  oftcct  was  most  beneficial,  and  that  the  reduction  of 
temperature  usually  Usted  for  sovcritl  hours.  In  diphtheria,  oold  bathing 
baa  bocQ  itsd3  U>  w>me  extent,  wtdrseemtngly  good  results.  In  hoib 
this  affection  and  in  an^i^notw  scarlatina  it  (a  of  the  ubnost  importance 
to  combine  tho  cold  bathing  with  the  local  application  of  Uiu  ice-bag  or 
ioe-potUtioe  to  the  throat.  During  the  summer  months  teroua  diiirrh<T<i 
(^eMere.  infantum'),  in  some  of  its  fbrms,  annually  destroys  large  tuim- 
bers  of  children  in  this  country.  In  moat  of  these  cases  tbe  bodily 
lempcratura  is,  first  or  last,  much  eloratcd,  and  the  dianHicca  in  pn. 
duced  and  maintained  by  tho  heat,  as  oHginally  pointed  out  by  Pr 
Comeg}-a  (Pfiiladtt.  Mat.  Timet,  v.  663;  Amer.  Journ.  Mol.  Sci.,  Oct. 
1876).  All  the  ordinary  methods  of  drug-adminicitratton  frciuontty  fail, 
or,  at  mail,  succeed  only  in  keeping  tbo  child  alive  until  tho  heal  of  the 
weather  suluidM.  Under  these  circumHtancOM  nntipyrotic  treatment 
acts  in  a  magical  manner.  I  have  nhvaj-a  found  simple  bathing  In 
water  of  about  73",  a|^  Intcrrala  aLXtom  Ibruo  to  six'Ti&iir^  siilBuient, 
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but  in  Bomo  ciwos  tho  plnn  rocommcndod  by  Dr.  OomegyB  amy  tw  r» 
quiredj-^Damoly,  by  cold  afiUsioiM  while  tho  ohi)i)  ia  tulting  id  a  cold 
bath.  The  effect  is  usually  immediate,  cjuict  and  sleep  At  (iiico  ropladng 
tho  wokcnil  resllossncsB  so  diatressinju;  to  molhor  nnd  child.  Thoro  may 
be  &  few  instances  ol'  Diid.itii  CLjUrtiwi.'  whh  luw  ti-ni[ivnitiiro  from  ex- 
bauatiou  by  tho  bi'TOu^  ili-nij^i-m's,  but  usually  i-iu>tMi  in  wliich  the  disoaso 
in  eaid  to  "go  t^  iLl'  iiij.il  ai-e  those  in  which  the  tompcniluixi  rises 
•0  bigh  aa  to  prailiKc-  lizTiiu^ymptoms:  under  thuMO  circumHtADces  the 
TigorouH  luteof  oxlmniul  cold  ia  bnpurativdy  demanded. 

It  I«  in  the  higha^t  degree  probnble  thut  sy^Uimutic  cold  bathing  will 
be  fouiiii  -ii  1".  !i  i:ilili'  in  all  lilood-poiHooiugs  with  high  temperature,  such 
ta  (wniilljmx,  .iL_VMiiul»s,  pyieniia,  «lc.;  but  a»  yet  we  have  no  clinica] 
ovidcnco  of  niDmeiit  upon  Uiu  mntter.  Tho  high  tompornture  that 
preraiU  in  atlienio  jincMmnnia  nnd  cirlinn  .iUnj-  inll  iTinuntory  diw*fiea 
woiitd  ftppCMr  to  iiiiltcnlu  t.Tie  nhslt-jiiiiin  n!  i.  it  ,  Imu  how  far  the  local 
Jjsr.ci'  ,vill  1)0  iiiIviin(;iL;i  (  n-^lv  i>v  ilis;iil-.;i:it;.;_;<!Ou»ly  affocted  In  theso 
cusv's  t~   1  ■  ;.  it  ;iii    >]..  n    |  ii,- iiiiiii,     hi.  t.. -Uuyor  (5cAmi'df'*  JiiA/A.,  Bd, 

cxlix.  ;<      IT    :      III    I   : i.i    i<>iki  I  thut  doforvescenoe  is  matemlly 

hftstonod,  both  in  lucn  iind  it.  >  IiI  irvn,  by  cold  bathing.  Dr.  Kieslw 
(^Virchow'i  Archiv,  lid.  xciv.  p.  VMj  /iitd  in  one  optdomic  a  mortality  of 
17.4  per  cent,  in  Iwcnty-throo  caaos  trontod  with  the  cold  bath,  and  of 
57.1  per  cent,  in  twonty-ono  cases  treated  otherwise;  and  Liebenneister 
States  tliat  ivbilHt  in  six  hundred  and  Qinety-l\ro  cases  of  pneumonia 
treated  in  the  hospital  of  Basel  in  various  ways  tho  mortality  vias  25.3 
per  cunt,  in  two  hundred  nnd  thirty  cas<.>!S  treated  tu  the  same  hoepital 
by  the  thoruuj^h  antipyretic  method  the  inorlntity  was  only  16.5  per 
OOnL  Liebormeiatcr  hoH  uIm>  eni[>loyetd  tho  method  in  cntarriial  pneu- 
monia, puerperal  fovor,  cerebrospinal  nieningitiH,  acute  rhoumaliiini,  cry- 
sipelos,  smatlpox,  nnd  quinsy,  and  itffinnM  that  ho  knows  of  no  case  with 
acute  K'brilo  symptoms  in  which,  if  tho  rise  of  tho  temporaturo  were 
considerable,  or  lasted  too  long,  be  shotdd  consider  hoat^bstmction  UD- 
Buiiable  troatmonL  In  lij/stntery,  Dr.  B.  Wensoll  {The  Doctor,  1874) 
strongly  jdvisos  the  use  of  large  onomata  of  ice-wator,  which  by  their 
local  action  relieve  very  greatly  the  pain  and  tenesmus  and  at  tho  same 
time  have  a  decided  effect  upon  the  pyrexia. 

In  carrying  out  the  autipyretio  treatment  of  fever  certain  gstnenl 
conjidcrattonH  sliould  nuvur  bo  forgotten.  It  appears  to  bo  hnpooalbla 
to  give  a  fever  patient  cold  niilont*  tho  temperature  of  tho  body  bo 
reduced  to  near  the  norm.  In  many  iostnncois  the  fall  of  lempomture 
continues  after  the  patient  hu-t  been  taken  out  of  the  bath:  honoo  th« 
bath  Ehould  not  bo  too  prolonged.  I  linvo  been  acetiNtomod  to  believe 
that  tho  good  ochiovod  by  tho  bath  was  simply  tho  raiuU  of  wilh- 
drawnl  of  the  heating,  and  have  therefore  employed  it  only  when  the 
exoosaive  bodily  temperature  threatened  injury,  and  have  oonsiderod 
the  dangorpoint  to  be  a  mouth-t«mpenituro  of  103°  P.  Some  of  tho 
Gennana,  however,  employ  tho  bath  whenever  the  tompornturo  renclioe 
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liJS^  F.  in  tli«  nxill*.  As  it  is  poisiblo  to  cool  tlio  nxilla  witboiit  cooling 
ibo  intorior  of  tbo  boOy,  all  tomporaUtrm  should  bo  taken  in  lh«  mouth 
or  iho  rectum.  Agnui,  no  bnlli  or  olbcr  npplicnlion  dooa  good  tinloM  it 
remove*!  tho  heal,  but  tbo  cold  Hhoutil  uuvur  bo  applied  mora  Bovorcly 
than  nccosHuy.  I  hiiTO  used  cold  spoiigin'^,  cold  ]iiickiiigii,  and  Lho 
rariouH  baths,  and  bavo  found  thnt  whon  ii  portubto  biiih-tub  can  ba 
brought  to  tho  bodsido  of  lho  pntiont  and  readily  filiud  xnd  emptied,  itH 
U80  is  accompaaiod  with  loss  fatigue  and  dieturbatico  than  any  otbor 
effloiont  means  of  employing  cold.  Tho  paiiont,  wi-oppod  in  n  eheot,  in 
to  be  lifted  by  two  atteudanta  into  the  bath,  and  then  made  comfortable 
with  pillows,  etc.  Unless  the  pyrexia  is  reiy  Bevero,  lho  bath  6honI<l 
be  at  a  temperature  of  90^  F.  and  cooled  down  pro  re  no/a.  When  no 
portable  bath-tub  is  at  band,  sufficient  aRtipyresia  may  bo  bad  by  lift- 
ing the  patJeDt,  wrapped  in  a  sboot,  upon  a  cot  covcfvd  willi  a  rubber 
blanket,  and  aouung  rallior  than  sponging  him  with  cold  wat«r  fhim  a 
largo  carriage-sponge.  If  the  sncking-bottom  or  lho  canvas  of  tlio  cot 
be  no  loose  as  to  sag  down  sevcrul  inches,  and  tlie  rubber  blankot  be 
turned  up  at  tbe  bottom  and  top  over  a  wide  board  nailed  acroM  tbo 
top  and  bottom,  the  patient  duritig  the  sponging  lies  In  a  big  pool  of 
water,  and  all  tbe  elfcct  of  the  cold  bath  Is  obtainod  by  romoring  with 
a  carriagisRponge  ttila  water  as  Rutt  na  heated,  and  soujutig  IVesli  cold 
wAter  (totMvater  if  neocssarj')  IVoely  over  llic  upper  part  of  tbo  patient. 
Uiidur  no  ^revmignncti  should  the  jiaticnt  bo  altotced  to  AWp  himttlf 
at  all  during  tbo  various  movomcnls.  When  the  extrctnitica  soom 
especially  nfTcclcd  by  tho  batb,  tboy  sbould  bo  nibbed  ra  as  to  maintain 
tlioir  circulation.  I  have  fVequontty  applied  bot-wntor  bottles  to  lho 
feet  whilo  tbo  body  was  boing  balhod,  with  good  offecL 
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Gekehal  Coksideratiok^- — Electricity  w  n  forco  which  is  derulupcd 
in  various  way*,  but  which  is  cssuiilially  tho  eanio  entity  unilor  all  clr 
Yf„  I  cuimtuneuM.     When  it  is  ohtainod  by  rubbing  '.wo 

surfaces  togcfbor,  it  i»  Icnown  as  fri<;tional  oloctricityj 
when  it  is  oblaincd  by  tho  union  of  two  {ii8BUDili>r 
inoU>l»,  it  i»  called  galvaniBm.  I'Victionul  electricity 
is  almost  novor  mod  in  medical  practice,  and  I  ehaJ' 
say  nothinj;  more  about  it  in  this  boolc 

There  are  a  largo  number  of  difTei-ent  pattema  or 
arrangements  of  tho  olomonta  which  generate  gal- 
Taniam,  but  the  id<^al  or  t^'pical  coll  may  be  said  to 
be  formed  of  two  dissimilar  motaU  iinmonMd  in  Rome 
oorroaivc  liquid  and  connected  with  each  otlior  by  a 
piece  of  wire  externally.  Under  these  circumfltawcca 
tho  current  starts  fVom  tho  motal  most  easily  cor- 
roded, [liv^.HJng  through  tho  liquid  to  that  Iwa  easily  actod  tipon,  and 
from  thie  over  Iho  external  wire  to  Uie  starting-point.  Tho  «xt«niftl 
end  of  the  Icai'l-casily  corroded  plate  is  thcrolbro  always  giving  off 
eleclrictty,  and  is  known  as  Ihe  +  or  positive  polo,  while  tho  corre- 
Hponiliiig  end  of  tho  other  plate  is  constantly  receiving  electricity,  and 
is  spoken  of  as  tho  —  or  nogiitive  pole.  When  wiros  are  attached  to 
those  plates  they  become,  as  it  were,  prolongations  of  tho  plates,  and 
their  ends  constitute  the  poles.  Thus,  in  the  diagram,  C  =  copper, 
^=  line,  P  and  J\r=  poles,  and  tho  arrows  show  the  direction  of  tho 
current.  The  positive  polo  is  called  the  anode  (avd,  upwards,  and  iSis, 
a  way) ;  the  negative,  the  cathode  (xard,  dovmwards,  and  4«At). 

As  tho  el^tric  current  dooe  not  primarily  exist,  it  is  c\'ident  that  in 
tho  typical  or  ideal  galvanic  cell  there  must  be  somothing  which  sets 
it  in  motion.  This  force  is  tho  socallod  electro- motor  force,  and  has 
been  dotorminod  by  physicidta  to  be  a  definite  quantity  for  the  eaue 
combination  of  metals  at  tho  one  teiuporaturo.  This  force  is  gener- 
ated at  tho  point  of  contact  of  tho  metals,  in  obedience  to  tho  law 
discovered  by  Volta,  that  when  two  metals  arc  in  contact  with  each 
otb^r  a  diaturbanoo  of  the  electrical  oondttlona  of  those  metals  oecum. 
Tho  amount  and  energy  of  this  disturbance  vary  according  to  tho 
nature  of  t]io  metals,  and  experiments  have  shown  that  all  matals  hav 
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dofloite  olootro-motor  pow«n  or  propci'ticn,  and  Utnt  they  mu  roodily 
b«  tttrangod  in  a  Fibular  eerioe.  A  study  of  Uii«  twritw  in  not  noctiwory 
to  an  understanding  of  elootro-tbenpeutios,  aitd  lh«  roikdvr  dwiroiu  of 
knowledfjo  upon  this  especiul  point  is  roftmd  to  vroriiH  on  pbysics. 
fl  must  bo  borno  in  mind  tb&t  the  electro-motor  foreo  is  cunKtunt,  so 
that  lu  any  given  combination  of  molab  in  «  galvanic  coll  tbo  electro- 
motor force  \»  alwaj-a  tbe  same,  wbotbor  tbo  platoe  of  tho  molAl  be  \i\Tffy 
or  aniall,  wlicthcr  (he  solution  bo  an  acid,  a  saline,  or  pure  water.  Tlie 
fttrmigtb  of  tbecurront  tit  not,  how«Tor,  docided  entirety  by  tiio  electro- 
>4Qtor  force  of  tlio  coll.  Every  known  subittnnoo  rofUsoa  more  or  IctA 
Unporiously  to  nlluw  Uie  paaao^  of  olfiotricity.  Tho  best  oouductoi-!! 
oppow  a  rualty  very  great  n«I<tanoo.  Xow,  it  i^  evitlenl  thai  ibis 
reeistancc  is  opposed  to  iho  olcctro-molor  f<:iroe,  and  lliat  If  It  be  greater 
iban  tbe  bitlur  it  will  nlloi^lher  prevent  (he  ptuwigu  of  any  eunvnt. 
Tho  etrcngtb  of  tbu  current,  then,  dcpcntl.f  upon  tbe  relation  bctwuon 
ibo  iwaiitlance  mid  Iho  oicctro-inolor  force;  and  wo  have  tho  celobnited 
law  of  Obm,  whii-b  m:iy  bo  expressed  by  the  formula  e  {cvrrtta-iiraujih) 

€  (deitro-tmtor  force)      ,„  .    ,  ,         ,  ... 

=  ~      -  /retittanee'i c.tporiiaonl  baa  shown  to  bo  lini»cra- 

tire,  IM)  inorcaae  or  diminution  of  tbe  siiui  of  Uie  plates,  do  change  ic 
the  character  of  the  solution,  affucling  it. 

The  resistance  to  tbo  current  in  a  galvnnio  combination  Is  a  double 
one :  inHide  of  tho  cell  tbe  fluid  botwovn  the  plutco  oppown  the  posMi^ 
of  tlitt  electricity,  aud  outside  of  tbe  cull  tho  conductor  which  completca 
tbe  circuit  also  olTuiit  a  restMtanoc.  Tho  reason  a  battery  almost  cuasw 
to  yield  a  current  when  water  is  substituted  for  tbu  acid  usually  em- 
ployed is  not  a  purely  cbcuiical  one,  but  tumply  because  water  is  an 
almottt  complete  non-conductor,  and  offers  triumphant  resistance  to  the 
current,  while  tbe  acid  conducts  and  readily  allows  the  current  to  pass. 
Tho  entiru  nvdstance  (r)  is  then  made  up  of  two  Rictors:  the  internal 
rosJKtanco  \ir),  and  tbe  oxtomul  rosistanco  (cr).    The  formula  of  Ohm 

»uy  Iherofore  bo  rood  e^~ 


ir-i-cr 

As  already  stated,  when  tbe  pbitea  of  a  coll  are  iucrorutod  in  size  tho 
electro-motor  force  is  not  increased,  but  as  llie  surfaces  of  ibo  plates  are 
incrMMod  the  diameter  of  (he  conductor — 1.<*.,  ibo  trausvcrMi  hociIod  of 
tile  fluids  between  the  platce — is  increased;  and  consoquontly,  as  tbe 
resistance  in  a  conductor  is  inversely  as  the  .sIeo  of  Its  crow-section,  ibe 
Btrongtii  of  the  current  is  iDcreascd.  To  make  this  a  little  clearer,  sup- 
pose ir  in  a  certain  cell  equal  10,  then  e  =  ^^^ :  if  now  tbe  plates  of 


10+  er 


the  coll  be  dunbled  in  size,  e  =  ■ 


,.    , —  i=T .  A  similar  result — U., 

Jf.  +  er      &  +  er  ' 

lessening  of  the  internal  resistance— can  be  achieved  by  shortening  tho 
dislaoce  bclwoeo  tho  plates  of  tho  cell, — i.e.,  the  length  of  the  cou- 
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ductor,— or  by  in  any  way  making  the  interroniug  liquid  a  bettoi 
conductor. 

The  change  in  strength  of  a  current  by  the  increase  of  the  bieo  of 
the  plates  of  the  cells  can  readily  be  oxpressed  by  the  formula  of  Ohm. 
If  the  letters  signify  aa  before,  and  the  internal  resistance  be  diminiafaed 

y  times  by  inci'dosing  the  size  of  the  plate  y  times,  iuatead  of  c  =:  -: 

IT  -\-  tr 

f  ^11  ^ £. If,  instead  of  a  single  cell,  a  number  of  cells  are 

^   I    _      arranged  in  such  a  way  that  the  copper  of  one  is  con- 

y  nectod  with  the  zinc  of  the  next,  the  electro-motor 

force  of  the  combination  is  equal  to  the  sum  of  the  electro-motor  forces 

of  the  cell :  thus,  if  c  =  the  electro-motor  force  of  the  single  cell,  and 

y  =r  the  number  of  cells,  the  electro-motor  force  of  the  battery  will 

be  ye.    It  is  plain  that  the  internal  resistance  of  the  battery  is  also 

increased  u  times,  so  that  the  formula  of  Ohm  will  stand  c^=  — ^ . 

yir  +  er 

Of  course,  the  strength  of  a  current  is  greatly  affected  by  the  ex- 

ternai  roeistance.    In  very  many  instances  the  external  resistance  is 

enormous.    Suppose,  then,  this  external  resistance  in  a  given  case  bo 

1000  times  the  internal  resistance,  the  formula  of  Ohm  will  read, 

e  ^ .     It  is  evident  that  under  those  circumstances  tr,  the 

ir  -f  1000  ir 

internal  resistance,  becomes  voiy  insignificant,  and  that  very  littlo  is 

gained  by  increasing  the  size  of  'the  plates, — i.e.,  by  diminishing  the 

internal  resistance;  for  if  the  plates  wore  increased  fivefold,  the  in- 

croase  of  the  strength   of  the  current  would  only  be  the  difference 

between and  r ,  a  difference  which  is  voir 

'>  +  1000  ir  "•  +  ^^^'^  "■ 

slight.    On  the  other  hand,  when  the  external  resistance  is  very  groat, 

everything  is  gained  by  increasing  the  number  of  coils, — i.e.,  increasing 

5  e 

the  eleotro-molor  power;  for ,„„„  .    gives  a  very  different  re- 

^  6  ir  +  1000  ir  ^  ^ 

suit  from %  „  .-     When,  therefore,  the  external  resistance  it  manu 

I  ir  H-  1000  ir  '' 

times  greater  tharT the  internal,  practically  nothing  is  gained  by  increasing 

the  size  of  the  plates,  everything  by  increasing  the  number  of  the  dements. 

The  converse  of  the  above  reasoning  also  holds.    If  the  external 

resistance  be  very  slight,  the  internal  rises  in  importance.    Thus,  sup- 

pgse  er  ^ ■   Then  the  formula  would  be  c  =  .    In  this 

'  1000  .    ,      tr 

IT -I 

^  1000 

case  a  great  deal  is  gained  by  increasing  the  size  of  the  plates,  fov 
gives  a  veiy  different  result  from   ■. — .    In  such  a  cose. 


5  ^  1000  ^  1000 
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b;  (luiiitupling  tho  8tx«  of  iho  plates  ttio  stroogUi  of  U>e  curruiit  U 
prooticallf  incrciuod  fivofotO.  On  llio  ntber  band,  it  U  plain  that  wtivii 
tbo  oxhtmal  rwutADCO  it  sliglit  tho  ^\a  by  Inoreasiog  the  number  of 
cells  18  u  alight  ono,  tar  tbo  interna]  resbtance  is  iacreoBod  u  nuiny 
timoa  as  tbo  oloctro-motor  forco.     Tbus,  if  fivo  cells  aro  lued,  tho 


formula  will  bo  c  ^ 


fi« 


''^^+i£Q 


,  wbicb  will,  of  course,  givo  practically 


Ihoaamo  result  aa 


iV  + 


xr 


1000 


Tho  law,  tlion,  nuiy  bo  stAted  to  bo  that  whoa  tho  exteritat  resistance 
is  very  slight,  inenaHng  the  nvmher  c/  the  elejnenti  has  no  praetieal  effect 
tipoH  the  strenylh  af  the  current,  ichile  an  Increate  of  the  she  of  the  dements 
has  the  greatest  effect. 

When  U»oro  fa  bo  very  great  disproportion  between  the  internal  and  the 
external  resistance,  it  is  evident  that  the  strength  of  the  current  may  be  in- 
ereased  by  (nereasing  either  the  size  or  the  numto*  of  the  elements.    Tbiu, 


\£er  =  ir,e=  ^-=—  ^  — ^ ; 
tr  +  er       tr+  ir 

fourfold  will  giro  tbo  romiubi  c  ^ 


and  iuoruaaliig  ibo  aizu  of  the  platos 
;   or  increasing  tho  Dum* 


4e 


her  of  tho  clomonta  to  four  wit)  yiuld  the  formula  c  ^  — —     Per. 

•'  ■tir  +  ir 

baps  the  reault  will  be  clearer  if  %urGS  bo  used.    Suppoao  e  ^  100, 

ir  =.  10,  and  «r  =  10.   Then  tho  &nl  fonnuk  will  be  c  =  —J^ —  =  5: 

10  +  10         ' 

100  o    ,L.. ,.,._.   .  400 


the  second,  c  = 


=  8;  tho  lliinl,i:  = 


~+10 


40+  10 


10-1-  10 
=  8.      IVhoD, 


thereforo,  tho  external  and  the  Internal  resistance  are  equally  balanced,  the 
strength  of  the  current  is  equally  increased  by  increasing  either  the  niiml>er 
or  the  siu  of  the  plates. 

Tho  applioniiou  of  tho  fbrogoin^  pnnciploi  to  oloctro-thorapoutJos  U 
«  rory  Hlmplo  ono.  Id  tho  ordinary  iipplicai  ions  of  dcctridty  to  tho 
body,  tho  nMialanco  of  tho  tiasuos  is  very  many  titnm  grout«r  than  tlio 
lolomal  rociatanco  of  any  battory,  and  consoqucntly  tbo  latter  may  bo 
totally  disr^ardod.    Uoiico  for  ordinary  purposos  tbo  furmula  stands 


e  =  — ,  and  powor  can  bo  gained  only  by  incrcnaiog  r, 


■that  ia,  by 

augmenting  tlio  number  of  cvlla. 

Whon,  liuwovor,  U  is  dosirod  to  act  upon  the  blood  in  an  nncn- 
riimnl  sac,  tho  ncodlo*  aro  brought  closo  to  each  other ;  and,  moreover, 
tho  blood  is  a  conipamtivdy  gouj  conductor  of  oloctricity,  Jionoo  in 
mob  cases  tho  oxiornal  rosistnnco  is  so  much  reduced  that  tbo  interaal 
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becomtiu  of  such  importance  that  it  should  not  bo  overlooked.  It  fol- 
lows, therefore,  that  whon  sn  aneurism  is  to  be  acted  upon  tho  plates 
should  be  increased  in  size,  while  at  the  same  time  a  number  of  cells 
should  bo  used. 

In  the  so-called  "  galvanoK^utory"  the  current  is  not  passed  through 
tho  body  at  all,  but  through  a  wire,  which  is  thus  kept  at  a  white  heat. 
In  this  case  the  external  rosiatance  is  vautly  less  than  when  human 
tisBuea  form  a  part  of  tho  circuit.  Hoace  it  becomes  a  matter  of  im- 
portance to  reduce  to  as  great  a  dogioo  as  pcmsible  the  internal  resial- 
anco,  and  tho  elements  or  plates  should  be  very  large  and  should  bo 
placed  voiy  close  to  ono  another  in  tho  coIIb.  Tho  external  resistance 
is  not,  howovcr,  so  stight  that  it  can  bo  entirely  overlooked,  and  hcnco 
a  number  of  cells  are  combinod  with  ono  another,  so  as  to  give  sufficiont 
electro-motor  force. 

In  writing  or  speaking  about  tho  use  of  electricity  in  medicine,  it  is 
a  matter  of  great  importance  to  avoid  the  use  of  the  old  terms  quantity 
and  intensity,  which,  to  use  the  language  of  one  of  the  most  eminent  of 
living  Avritcrs  on  galvanism,  "are  remnants  of  an  erroneous  theory." 
Tho  amount  of  mystification  which  has  been  produced  by  talk  con- 
cerning the  therapeutic  effects  of  currents  of  large  quantity  with  low 
intensity  as  contrasted  with  those  of  currents  of  high  intensity  and 
low  quantity  is  equalled  only  by  the  amount  of  nonsense  which  hoa 
been  written.  Currents  of  galvanism  have  roaily  only  one  attribute, 
—i.e.,  cuirent-atrongth, — and  that  is  in  strict  accordance  with  the  law 
of  Ohm. 

If  c  ^  -  it  is  evident  that,  in  order  to  have  a  unit  by  which  there  can 

be  8  measurement  of  an  electric  current,  it  is  necessary  to  have  a  unit 
of  resistance  and  a  unit  of  electro-motor  force.  The  unit  which  has  been 
finally  settled  upon  by  electricians  as  the  measure  of  electro-motor  force 
IS  known  as  a  volt.  It  is  equivalent  to  10'  (10  raised  to  its  eighth  power) 
absolute  French  units  of  force.*  The  unit  of  resistance  is  termed  an  ohm, 
and  equals  10'  absolute  French  units.    Substituting  those  units  for  their 

representative  letters  in  the  formula  c  ^^  -,  wo  get  c  ^     ""    .     In  this 

r  1  ohm 

vray  the  unit  of  current-strength  is  obtained,  and  is  known  as  an  ampire. 
This  unit  is,  however,  entirely  too  large  for  practical  purposes.  It  is 
therefore  generally  substituted  by  the  so-called  milliampere,  which  is 

the  one-thousandth  part  of  an  ampfire,  or .     The  term   eal- 

^  '  1000  ohms  ^ 

vanomotcr  has  long  been  used  in  electricity  as  Ihe  name  of  an  instrument 

*  AEL  forosB  Are  conFsrtibIa  into  ons  fLnother,  ftnd  honoe  it  Ir  Itouible  to  ntw  thfl  aoil 
whioh  !■  gmptojed  id  meuuriog  elMtrioity,  beat,  or  otber  foroa  to  irbat  ia  kaowii  u  the 
kbiolute  anit  or  forog.  Tbt  abaolata  aoit  of  fone  ii  kIhii}'!  meohuiical,  *Dd  hH  io  tba  p*tt 
Tftried  In  difl>r«nt  iMantriea.  At  piMent,  boweTsr,  leisntists  ilmaat  aniTenalif  ftdopt  the 
Franoh  unit,  whiob  it  >  rapmentatlan  of  tbe  amount  of  loret  required  to  r^n  one  grunnu 
tbroBfll  ODe  aantimatre  of  dUtuioa  in  ana  laooivl. 
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whid)  hIiows  tli«  oxistonoo  or  nn  oJtsctro  current.  Aa  al)«oluto  golvn- 
nomutor  18  ono  which  rovculs  not  only  the  current,  but  nltu  iho  amount 
of  eloctricily  that  t«  pawUng.  Ag  good  absolute  giilviuionioltin  are  uow 
manuriicturcd  which  mccuturo  tho  «urront  in  millintniKiro*,  It  would  Mom 
nt  finit  to  bo  a  wry  raty  innltcr,  in  tdtting  ibu  uxcitability  of  noivoa 
or  in  reporting  cii»o«  troiitod  by  okctrivity,  to  Htnto  exactly  bow  miiny 
millinm[>dn.i«  poMod  through  tho  nurru  or  througli  tbo  syetvni ;  in  other 
worilit,  it  would  sooin  ca«y  to  havo  « <lu«ago  of  uloclricity  compnnibli,  to 
that  of  modicioos.  Unfurttmatoly,  tho  nlKiir  in  not  so  simplo. — chiefly  oa 
account  of  tho  dtfftision  of  tho  electrical  current  which  natuntlly  takes 
plooa  during  its  passage  through  tbo  bumnn  body.  If,  for  iuBtance,  an 
fliootrode  of  a  square  inch  of  surface  bo  used,  the  effect  upon  the  organism 
inuAt  be  difTurent  from  that  which  would  be  obtained  by  employing  an 
electrode  of  twenty  square  Inches.  In  tJie  one  coau  a  eoiiccnimtt^d  cur- 
rent would  poas  at  luoat  for  aomo  HtlJo  distance  into  tbo  body,  in  the 
Othor  »  l»»go  uuinber  of  proportionally  fooblor  ciirronta  would  enter 
fVom  tho  beginning.  Moro  than  thiN,  when  it  i«  inleridcij  togslvnnixo 
u  lixtxl  Kpot,  na  a  ganglion  or  uiM-vo-tnink,  it  ii>  rarely  poi<iublo  to  noto 
oxmctty  what  pnrliuii  of  the  current  which  cntoni  tho  body  rcachos  tho 
doHirod  Rpot,  and  how  mtich  of  it  is  ditTusod  through  other  tissuos.  (See 
paragraph  on  conduction.)  In  order,  thoroforo,  to  compare  ronilta  ob> 
tainod  by  different  electricians,  or  by  tho  samo  electrician  upon  the  aame 
csteo  in  euccoaeive  dnyit,  or  in  ditToront  cases,  it  w  eseontial  to  know  ox- 
aotly  the  size  of  tho  electrode  and  the  poflltionn  at  whivh  thoy  were 
placed  upon  llio  body.  To  fncilltato  mcaauromontii,  Mr.  C.  W.  Mctllor 
boa  propoood  tltat  In  thorupcutie  cloctricity  u  IVnclion  be  uMd  to  ox- 
proaa  tho  ooncontrnlion  of  tho  current  which  i«  employed,  the  numor^ 
ntor  of  iho  fraction  to  eoni<iiit  of  tho  number  of  mtlliamp^re«,  tho  denomi- 
nator of  tho  number  of  square  contimoiro«  in  the  eluctrodo.  Thus,  tho 
fmction  y,  would  mean  that  n  current  of  ono  milltampuro  strength  hnd 
been  empbyed  with  an  cleclrodo  of  thirty  coDtimotros  of  surface,  while 
tho  fraction  1^  would  mean  that  tho  currant  of  four  millinrapiros  luid 
Ihmq  omployod  through  an  eloctrode  of  aixtoon  squaro  oontimotrae  of 
HUrflico.  Thwo  fractions  do  not  oxprees  in  any  way  tho  ralativo  posi- 
tions of  tho  oloctrodo,  and  tho  altoration  of  half  an  inch  in  the  pooilion 
of  an  oloctrodo  on  tho  surface  of  the  body  may  double  or  halve  tho 
amount  of  a  current  which  reaches  tho  deeirod  spot,  I'ractical  dosage 
of  electricity  in  therapeutics  is  probably  a  chimera,  and  certainly  baa 
not  yot  been  satisJhcIorily  achieved.  It  ia  possible  that  in  certain  dell- 
Mt*  caaM,  with  very  carulVil  invwtigatoni,  the  measurement  may  bo 
omployod  with  advnn!n'^<  for  tho  study  of  physiological  results.  But 
oa«  who  Is  Rtmlliar  with  iho  ATorngo  training  in  phyMcnl  Mcionco  of 
pbjirioianH  who  »m  electricity  must,  I  think,  rocognixv  Ilint  iho  publien- 
tiona  of  electrical  mcosuramonts  amount  to  Itttlo  more  than  a  show  of 
eoienttfic  accuracy. 

For  ordinar}'  use  in  diagnosis  and  traatmcnt  of  disease  galranoine- 
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ters  are  not  roqutrod,  the  experienced  medical  electrician  b^ng  saffl- 
ciently  guided  by  the  senaatiouB  of  the  patient  and  the  moacular  effects 
achieved. 

A  dense  fog  has  been  thrown  around  the  subject  of  electro-thera- 
peutics by  the  idea  that  there  are  various  eaeentially  different  forms  of 
galvanism.  The  current  which  flows  iVom  a  cell  or  a  combination  of 
coils  is  epolcoQ  of  as  n  continuous  current,  or  sometimes  as  a  primary  eur' 
rent;  besides  this,  raodorn  therapeutists  use  another  series  of  currunb>, 
which  arc  known  as  the  induced  currents. 

The  term  primary  current  is  often  applied  to  one  of  these  induced 
currents.  If  we  employ  the  name  continuous  current  for  that  current 
derived  fVom  the  galvanic  coll,  we  must  continually  be  speaking  of  tlie 
interrupted  continuous  current,  which  certainly  is  inelegant.  I  shatl, 
thoreforej  employ  the  name  chemical  current  or  galvanic  current  to  desig- 
nate that  form  of  galvanism  which  is  generated  in  the  galvanic  coll. 

If  a  coil  of  insulated  wire  have  a  bar  of  soft  iron  placed  in  ita  centre 
and  bo  surrounded  by  an  external  coil  of  wire,  when  a  chemical  current 
is  passed  through  the  first  coil,  owing  to  physical  laws  which  it  is  not 
necessary  hero  to  consider,  oveiy  time  the  galvanic  circuit  is  completed 
or  interrupted  a  brief  current  of  electricity  is  induced  in  the  inner  or 
first  coil,  and  also  a  similar  current  in  the  outer  or  second  coil.  The 
only  physical  facta  which  it  is  necessary  for  us  to  know  are  that  those 
induced  currents  ore  vety  brief  and  of  great  strength,  also  that  they 
are  to-and-fVo  currents, — that  is,  run  in  opposite  directions  in  each  indi- 
vidual coil.  Thus,  in  the  inner  or  first  coil,  when  the  galvanic  circuit  is 
closed,  the  induced  current  in  the  inner  coil  runs  parallel  to  the  gener- 
ator chemical  current ;  but  when  this  latter  current  is  broken,  the  induced 
current  runs  in  a  contrary  direction.  In  the  outer  coil,  the  induced 
current,  which  is  instantaneously  developed  when  the  galvanic  current 
is  sent  through  the  inner  coil,  pursues  a  direction  opposite  to  that  of  the 
chemical  current ;  but  when  the  latter  is  broken,  the  return  induced 
current  in  the  outer  coil  runs  parallel  to  the  generator  current. 

As  those  induced  currents  run  backwards  and  forwards,  to  and  fro, 
in  this  way,  it  would  appear  that  there  could  not  be  any  negative  or 
positive  polo  to  the  battery  which  generates  them,  for  if  onoend  or  pole 
of  the  wire  constituting  the  coil  be  negative  in  regard  to  the  first  in- 
duced current,  it  must  be  positive  in  regard  to  the  second  or  return 
current.  This  is  assuredly  true  so  far  as  concerns  the  outer  or  second 
coil,  but  is  not  true  for  the  inner  or  first  coil,  as  is  readily  understood  by 
means  of  the  diagram  of  an  induction  battery  given  on  the  opposite  page. 

It  is  plain  that  when  the  current  is  passing,  the  hammer  h  being 
in  the  position  represented  in  the  diagram,  m  will  become  magnetic 
and  attract  h.  This  at  once  breaks  the  current,  and  an  induced  current 
runs  through  the  first  coil  and  is  received  by  the  patient  grasping  the 
handles  PP.  The  instant  the  current  is  interrupted,  m  loses  its  mag- 
nolism  and  the  Bpring-hammer  flies  hack.    Now  the  circuit  is  closed, 
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and  for  th«?SSBnid  timo  ad  imluccd  cniTont  runs  tliroagh  the  Antt 
coil  c.  It  is  evident,  howeror,  that  thut  induced  current  of  clo«ure 
will  not  pau  through  the  body  of  tho  person  grasping  the  handles  PP, 
but  will  pass  along  A  through  tho  cull  to  the  other  oiid  of  the  coii,  us  a 
ahortor  route  and  one  of  vii«tlf  less  resistjtDce.  It  is  pluin  that  from 
the  inner  or  first  coil  tho  induoed  current  of  broken  circuit  ulono  parses 
through  the  body  of  the  patienL 

Fio.  2. 


> 


A  ntnAle  >)>ni>ul.  wliJi  |1»  -t-  and  —  niislitn  ili  a  nil  lu  vUeti  Hi*  prisurT  Ib1bm4 
cnnvnl,  e*  canvnt  t^  Lb*  Anri  ful^  It  f*a«M*4;  k,  9^UK-}^%ttim*T  of  ■^'Utt^iat ,  n,  ■  pt*«4 
•f  (Aft  Inn  bKVDiInf  ■  nognn  «li>n  ibi-  lumnl  !•  psHlag;  it,  i.ul^r  fill  In  wlrirb  lli> 
■vvB^Mj  lodiivJ  eurfvau  ur  eorrrat  of  ll9B«*«od  toil,  iBfvurtMd;  P,  baadlM  «1  Iiiicr 
Mfl;  f.^tMiMmat  ualHtoa. 

In  rognrd  to  the  outer  coil,  it  is  evident  that  when  Uie  circuit  Is 
closed  tho  tnumcntary  iniiucod  current  niunt  run  throit^b  the  body  of 
him  who  grospa  the  handloa  i'  and  P,  :ind  that  the  rotiirn  current 
which  passes  when  the  circuit  is  hrolian  must  t^ko  tlio  eame  route. 

It  fbllows  IVom  the  abOTo  oonaidcrations  Uiat  the  current  cf  the  fint 
coil  nina  through  the  patient  only  in  one  dirfetion,  ami  electricians  may 
correctly  mark  polca  -{-  and  — ,  but  tliat  the  current  of  the  second  coil 
runs  in  both  directions,  tK>  that  any  dosigiintion  of  Eta  handles  as  poal- 
live  and  ncf^ativo  is  incorrecL  The  only  Ju.itifioation  for  the  marking 
of  the  secondary  or  outer  current  [inht*.  oh  is  often  don«,  h  foiiud  in 
the  fact  that  tho  induced  current  of  tho  broken  circuit  'nt  jiti'onger  than 
that  of  tho  cloned  circuit.  Hence  it  t*  that  witJi  very  irtrong  ourronti 
the  two  poles  can  sometimes  be  distinguished  when  graajted  in  tho 
liand.    The  difToreuce  is,  however,  a  olight  one,  and  for  all  procticAl 
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purposes  the  induced  curreat  of  the  outer  coil  is  a  to-and-fVo  one, 
without  any  negative  or  positive  poles. 

If  a  strong  continuous  galvanic  current  bo  passed  through  a  })orson, 
a  shock  is  felt  at  the  moment  of  making  and  breaking  the  circuit,  but 
while  the  current  is  passing  no  sensation  is  perceived  except  at  the 
points  of  entrance  and  exit.  Or  if  the  current  bo  passed  through  the 
iiorve  of  a  muscle,  that  muscle  violently  contracts  at  the  moment  the 
circuit  is  made  or  broken,  but  while  the  current  is  flowing  ia  quiescent. 
If  a  rapidly-interrupted  faradic  current  be  passed  through  a  nerve,  the 
muscle  supplied  by  that  nerve  is  thrown  into  a  continuous  spoem.  The 
reason  of  this  is  obvious.  The  so-callod  faradio  or  induced  current  is, 
as  has  already  been  stated,  a  succession  of  instantaneous  broken  cur- 
rents for  the  first  coil,  and  as  brief  to-and-fVo  currents  for  the  outer 
coil ;  so  that  the  circuit  is  continually  being  closed  and  broken,  and  the 
muscle  is  continually  excited  to  action.  There  is,  therefore,  a  different 
result  achieved  in  the  application  of  the  continuous  and  induced  cur- 
rents, not  because  there  ia  any  real  difference  in  their  nature,  but 
because  the  mode  of  application  is  diverse. 

Most  medical  electricians  teach  that  the  true  galvanic  current  is 
very  different  fVom  the  faradic  current,  and  many,  liko  Duchonne, 
persist  in  asserting  that  the  currents  of  the  first  coil  are  essentially 
different  fVom  those  of  the  second.  Galvanism  is,  however,  galvanism; 
and  its  nature  and  attributes  are  probably  always  the  same ;  the  faradio 
currents  are  lacking  in  the  chemical  power  of  tho  continuous  current 
because  thoy  pass  so  quickly  that  they  have  not  time  to  exert  a  chem- 
ical influence.  Gunpowder  can  be  passed  so  quickly  through  the  hot- 
tost  flame  as  not  to  be  ignited.  The  secondary  induced  current  ditTorB 
somewhat  in  its  action  fi'om  the  primary  simply  because  the  latter  is 
not  a  to-and-fro  current,  and  we  cannot  readily  convert  an  induced 
into  a  galvanic  or  chemical  current,  because  we  cannot  readily  tie 
together,  as  it  woro,  the  ends  of  the  brief  currents  into  one.  I  have 
no  doubt  that  if  we  could  get  the  interruptions  at  the  rate  of  many 
thousand  times  a  minute,  we  should  find  that  tho  primary  inducod  cur- 
rent  would  act  as  a  continuous  current.* 

Wo  can  readily,  by  mechanical  means  and  contrivances,  interrupt 
tho  continuous  current,  or  even  rapidly  rovci-so  the  poles  so  as  to  give  a 
to-and-fro  current  liko  that  of  the  outer  coil.  When  this  is  dono,  it  is 
impossible  to  distinguish  botween  the  action  of  the  galvanic  and  that 
of  the  faradic  current  in  producing  muscular  contractions.    It  ia  true 

*  It  bo«  been  fouad  tbut  wheo  &  fmr&dto  machloo,  or  its  ei^iiiTaloatT  tbe  ao-c&]]Bd  niA^ofv 
galTDQia  miKbiiie,  Is  lo  <raaatruoted  th&t  the  intemipliona  xiv  eioesiiTslj  npid  ud  the  to- 
nnd-fro  auTrenti  Bsparste  from  una  taothsr,  tbe  inflnitelj  npid  taoceuioD  of  iasttnUneoiM 
Induced  cnireriti  in  one  direotioa  bu  all  tba  obemioal  eSecU  of  t,  ite»dj  oarrBat;  iii  othor 
wordd,  tbe  iDCemtptLons  aro  so  brief  tbat  they  are  without  influenca.  I  am  not  awani  of  any 
trlaJi  with  thaae  maflbioBi  npOQ  tiring  tiuuss,  hut  do  not  doubt  tbat  th«r  ourraDt*  will  b« 
fonnd  tc  prodnoi  ths  lama  resnlti  ai  ohstnical  carrenta. 
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tbat  in  certain  <IiMiitec<i  stAtos  of  Uio  miucto  il  has  boon  ftnertod,  Aod 
with  apparent  roii«on,  that  Iho  scUon  of  the  induced  carront  in  osson- 
tiallf  (liiTeront  Tram  that  of  tho  truo  giilv.tnic  cuiTcnt.  But  T  bolioro 
fUrthor  invcetigatioD  mil  ehavr  tlint  tho  ecoming  difTotvticcs  aro  rcuJIy 
duo  to  tho  difforonco  in  tho  longtlis  of  timo  during  whk-h  Iho  ctiiTvnta 
aro  passing,  and  not  to  any  inberout  peculiiu-ities  of  the  Torioiu  oiUToiitd 
thomsokee. 

It  is  of  tho  utmost  importance  to  dotorrDino  by  what  routo  or  ratilcs 
galvanic  ctirrunta  ptuu  through  tho  body  when  the  poles  are  applic^l  to 
it,  and,  since  tho  body  na  a  galvanic  conductor  is  governed  by  ordinnry 
phynlcal  lawR,  aomo  knowledge  of  thoso  laws  is  u  noccs^ty  to  tho  oloctixt- 
tbcmpotiliiit. 

If  a  current  be  pawing  iilong  a  huinogeiiuou!!  conductor,  euch  ns  a 
wire  of  iron,  of  copper,  or  of  othor  metal,  and  that  conductor  s])lit8  up 
into  a  number  of  bruuchucf,  tho  currant  also  divides,  aa  b  illustrated  in 
the  dingiam  (Fig.  3).  If  tbow)  brunchos,  being  of  equal  aise  and  length, 
olTor  an  equal  rottiitlnnco,  tho  cur- 
rent divides  equally;  but  if  tho 
eixe  or  length,  and  consuqucnlly 
tho  roHi^Linco,  of  tho  branchos  bo 
anoqual,  the  diviiuon  of  tlio  cur- 
rent is  uDoqnal ;  tho  law  being  that 
tho  Hlrongth  uf  the  current  in  each 
btnneh  vf  the  conductor  in  luvorM'ty 
proportional  to  tho  rcnUtaneo  of 
that  branch.  Thiit  law  h  a«  applicable  to  conductors  composed  of 
oany  subHtanccM  as^  to  ihiMo  composed  of  a  single  aulMtanco ;  but  then 
the  rwiitlanco  in  a  branch  depends  upon  the  specific  rcnistancc  of  tho 
aubslanco  of  which  it  is  composed,  m  well  as  upon  ilM  itizo  and  length. 

In  applying  tlicw)  laws  to  tho  paaeage  of  galTBoiam  through  the 
body,  it  must  bo  borne  in  mind  that  the  dry  skin  oBbrs  an  enormous 
resistance  to  the  passage  of  the  current,  so  that  pniclicalty  nonu  of  tho 
latter  will  pass  along  it.  On  the  oiher  hand,  when  the  sltin  is  thor- 
oughly wot  with  Bait  water  it  allows  tho  current  to  pas»  through  it 
readily. 

I^et  uB  suppoM,  then,  that  in  tlio  diagram  (Fig.  4)  -{-p  and  — p  = 
wetted  polos ;  m  s=  skin,  with  the  tissues  below  it.  ft  is  evident  thnt, 
if  the  tiasuos  wore  a  unifonn  masH,  tho  current,  passing  through  the 
akin  as  a  solid  boll,  would  break  up  into  an  infinite  number  of  curved 
ourroots,  which  would  meet  and  pass  through  the  skin  again  as  a  solid 
mtMS  at  — f.  It  is  equally  plain  that,  of  these  aub-currenis,  those 
whose  course  was  nearest  tho  straight  lino  fVom  •\-p  to  — p  would  bo 
the  shortest,  and  would,  therefore,  meeting  with  tho  least  r^aaiiitance, 
be  the  strongest,  while  at  tho  curve  and  conaequonlly  the  length  ntid 
the  rosbtance  incraawd,  the. strength  of  tho  current  would  diminish 
nntil  it  became  practically  null.     In  this  imaginary  cnite  tho  tissue 
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Ucncnth  tlio  ekin  haa  been  5uppoEod  to  bo  homogenoous :  in  actual  lira 
tbo  tis8Uo  never  is  homogencoua,  aad  the  rraistaooe  of  the  differeni 
conslitucnta  varies  eomowhat.  Consequently,  ibo  Btpongrlli  of  tli«  Bub- 
diriHions  of  lie  current  is  modified, — ihose  brancli  etrenma  being  in- 
creased wl]icb  "iio  along  or  tlirougb  tisanes  that  oonduet  readily,  and 
wee  ivi'fti. 

Fio-  4. 


By  rorocmberlnf^  those  facta,  we  are  enabled  to  apply  electricity  m 
closely  aa  may  bo  to  any  desired  portions  of  the  body.  Tbufi,  if  it  bo 
intended  to  allui^t  aa  exclusively  as  possible  a  certain  spot  or  minuto 
portion  of  a  nerve,  a  wvll-wetl«d  sninll  electrode  is  placed  <lirect)y  over 
tbk  portion,  and,  eiipceially  if  tJie  nerve  be  somewliat  deeply  t^ituatcd, 
preMod  dowa  fii-tnly,  no  as  ta  condonse  the  tiasuce  as  far  a»  [komiblo 
into  a  liornogcneous  mn^,  while  a  large  wot  electrode  ia  placet]  at  a 
small  dintnnee  from  it  tn  a  situation  which  the  anatomy  of  the  pari  '* 
will  readily  suj^st,  Tbe  diagram  (Fig.  5)  vfill  pcrhajiit  illudtrato  tliia 
point  uiore  clearly  iban  would  many  wonU. 

Fr.j.  5. 


It  ie  evident  that  the  ti]>ot  immodiatvly  under  the  small  electrode 
will  rooeivu  thi^  fullslrongth  of  the  current,  which  is  directly  afterwards 
BO  broken  up  us  to  allwt  very  slightly  tiuy  nther  part- 
Again.  wippoMO  it  ia  ilcsircii  lo  pass  a  current  through  some  length 
of  a  Rcrvo ;  It  ia  cvi<lcnt,  in  the  fimt  pluce,  that  two  small  electrodes 
should  bo  chown,  and  that  they  should  be  wpll  wettcti  and  prewcd 
ftnnly  upon  the  trunk  of  the  ncrvo  st  the  two  ends  of  that  portion 
whivh  ia  to  be  afTceted.  Again,  in  applying  electric  currents  to  mttaclos 
it  is  found  that  If  thocuminlAbcisent  through  the  body  of  the  muscles, 
only  v«ry  imperfect  and  partial  contniclion»  occur,  unless  indeed  tho 
ourruoU  be  oxc-ossivcly  strong.     Buchenne  was  tho  fir«t  to  discover 
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Uut  n-hcn  rmo  polu  i«  pliicct)  over  oortain  spaU  or  poinu  !q  th«  iiiu»cl«, 
Tioknt  general  »paeinH  of  ihu  muitclo  imi  produced  by  current*  ostmllT 
too  fooblo  to  elicit  a  distinct  rv^oriM.  To  those  plaooa  the  nnmo  of 
»<aoT  painia  bu  bcoii  given.  Tboso  motor  polnta  eorrospond  to  the 
potitJoa  at  wbich  tlio  aupplying  nerve  entera  the  mnscleii  Wlicn  il  is 
doainble  to  ftflect  cbiedy  or  aololy  a  given  motor  potnt,  It  Is  evident 
tliat  one  small  wcll-irotted  oleotiode  ehoold  bo  prosnod  firmly  over  ilio 
motor  point,  and  anotlior  Ini-ge  oponge  eli'Ctrodo  placed  «t  voine  liltio 
dUtJinoo  from  it,  in  tbe  in«i;iiur  n-liicb  has  already  bo«n  oxjilainvd. 

For  certain  purpow*,  to  be  horujiftor  exptuinud,  it  ii«  oflvn  dcMrjilile 
to  affect  cliiolly  tlie  akin  by  the  clcetrjc  etirronl.  Uniicr  tliwo  cireuin- 
Htancec  tbc  itkin  "boi^^  b<t  ynll  jlrj.vj.  It  tlicn  oSvn  so  groat  a  r<Mi.-4t- 
aoca  that  only  eurrenta  of  coo^dcrallo  strength  are  able  to  forc^u  their 
way  through,  and  even  these  currents,  taking  udvnnlago  of  the  natural 
aporturee  formed  by  the  ewent'  and  other  glands,  are  broken  up  into  a 
nwaber  of  braoch  ourrool*.  The  galvanic  current  reaches  the  iotomal 
structnrM  in  a  great  number  of  small  streams  very  much  reduced  in 
power  by  the  roeistanoo  they  have  overcome.  If  the  sucond  polo  of 
the  buttery  be  a  lai^  well-wotuid  disk  or  spon^-  at  a  distant  part  of 
the  body,  it  is  evident  tRnr  those  branch  curronls  will  eeparato  and 
Bubdirido  in  Euoh  a  way  that  their  effect  upon  the  deeper  stniclurm 
will  be  almost  entirely  loet. 

It  is  a  principle  in  physics  that  electricity  upon  points  does  not 
strictly  obey  Ohm's  law,  but  the  force  accumulates  on  the  extreme  end 
of  the  point  until  itfl  deni«ity  is  exccsHive,  and  it«  sclf-repuUiTo  power 
becomes  so  great  an  to  overcome  all  resiiitanco,  and  to  break  off  highly 
electrified  pnrticl&s  of  the  conductor,  which  fly  off  through  the  air.  It 
is  this  that  renders  the  so-called  "  electric  brudli"  bo  energetic  in  lla 
action  on  the  skin.  Tliia  instrument  conalsta  of  n  number  of  wires 
united  in  the  form  of  a  cylindrical  brush  and  connected  with  one  polo 
of  the  battery;  when  this  ia  brought  in  contact  wifh  the  skin  of  a 
person,  on  whom  at  some  dialance  is  placed  the  other  large  well-wetted 
eleetmde,  each  wire  point  offew  a  dense  accumulatiou  of  electrieily, 
which  forces  its  way  at  all  hauirds  through  a  minute  portion  of  the 
skin.  The  whole  cnrrent  of  course  enters  the  deeper  ttiisuo  in  an  infl. 
nlte  nomber  of  eubdiviuons,  and  consequently  its  effect  in  theeo  tiemiea 
la  reduced  to  a  minimum. 

PnrsiotxioiCAL  Actios, — 'When  a  moderately  strong  current  of 
galvanism  ia  passed  along  a  certain  length  or  portion  of  a  nerre,  theie 
appear  between  the  two  polos  two  cones  of  disturbed  ncrve-f^notion, 
separated  by  a  neutral  point  at  which  the  nerve  retains  its  normal 
condition.  In  tbe  neighborhood  uf  lite  positive  pole  the  imtability  of 
tbe  nerve,  and  also  its  power  of  transmitting  Impulses,  are  dimini^cd, 
while  in  the  prosimity  of  the  negative  pole  these  nerve  attributes 
are  increased ;  to  the  condition  of  diminished  activity  tbe  name  of  an- 
fUttronva  bos  beet  applied,  while  that  of  increased  activity  has  been 
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calM  katcieelTViius.  Ttiuii,  in  Fig.  S,  en  oquaU  Iho  norvo;  +p  luitl 
•~p,  th«  po:(itivo  And  nugalivv  j)oloK  respect i toIjt  ;  np,  tfao  point  nt 
which  tho  ftinclioii  of  tlio  norvo  rvmsins  nomml,  with  th«  zono  of 
ainoloctroniis  (ra)  oti  the  ono  Mdo,  and  that  of  Iait«loctronn8  (J>)  on 
tho  other.  Tho  longer  tho  current  eontinuos,  and  the  man  intonso  it 
is,  tho  moro  rloos  th«  zone  of  iiticloctronns  guin  upon  that  of  katclcc- 
troim*,  or,  in  other  word«,  Uio  nmro  clo«oly  docs  the  noutnil  point  {np} 
apprffflch  tho  neg«tivo  polo  C^*)-  Coasoquently,  when  a  strong  cup 
runt  has  pivMcd  for  u  Icngtli  of  timo  through  a  nervo,  tho  nono  of  kat' 
obctromis  is  a  very  »horl  one,  eunliticd  to  tlio  imincdinto  vicinity  of  tho 
Dcgnlivo  polo. 

When  tho  particles  of  a.  motor  ncrvo  pass  i^-om  a  stato  of  inorlia 
to  ono  of  motility, — 1.«.,  fk-om  on<i  of  diminished  to  ono  of  increneod 
oitci lability , — the  nci-^-o  is  niomcntjirily  excited,  and  gives  origin  to  an 
impulnu.  Tlicreforo,  when  anclcclronus  difuippcars  in  a  nerve, — i^ 
whoa  a  condition  of  diminisbod  activity  becomes  one  of  norma)  actiri^, 
— an  impulso  is  generated  just  as  certainly  as  when  kat  electron  ui^- 
i#.,  increased  fmiolioniil  nctivity — iipiieiir*  in  a  nerve  previously  normnL 

Suppose  (Fig.  d)  cit  represents  a  nerve,  and  nt  tho  muscle  to  vhkb 
it  is  distributed.    If,  then,  n  don-nw.ird  current  bo  applied  to  this  nerve, 

Fin.  8. 


it  ia  plain,  +p  Iwing  tho  posittvo  polo  and  — p  Iho  n«galtTe,  that  a  Trill 
be  tho  xono  of  a  ne  lee  Cronus,  np  the  neutral  point,  and  k  the  sone  o( 
katclcctronuo.  Wlieii  ttie  circuit  is  closed  io  obedience  to  the  law 
already  enunciated,  an  impulse  starts  IVom  k,  and,  in  order  to  reach  m, 
has  to  pass  only  through  the  atretch  of  normal  nervo  between  — p 
and  m.  Theruf^ro  this  impulse  of  circuit-closure  roaches  Iho  muscto 
unint  paired. 

Again,  when  th«  circuit  la  broken,  the  impulse  which  is  geooralcd 
Id  a,  in  onicr  to  reach  the  inunclo  travels  only  through  the  zono  k,  whose 
conducting- power  is  iuereased,  and  a  portion  of  normal  nervo;  conso- 
quenCly  it  oIho  n^uehes  tho  muHcIo  unimpnii-ed.  It  ia  plain,  thon,  thai 
with  (lescmdini)  mrrfnls  strong  mtvimifnti  must  be  induced,  both  <Jf  the 
mnking  and  at  the  brrakinij  of  lh«  cirotiit. 

With  ascenditi'j  mrrrnts  the  reauUii  are  dilTerent.  Thus,  in  Fii*.  7, 
CM  ^  nervo;  m  =  muaclc;  +p  ^  positive  pole;  — p  =  n<^tivo  polo; 


Fi«. 


n;>  =  neutral  point;  a  =  zone  of  anclectronua ;  k  =  zone  of  kateleo- 
tronua.    Now,  it  is  plain  that  tho  impulse  generated  Id  k  at  the  closing 
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I  cirttuic  iniwt  pa8«  Uirotigh  a,  th«  zono  of  dinilninliiKl  coiKliit;tiii^< 
(•owur,  in  onJur  to  i-Mch  m.  Conocqueutly,  with  tho  uHcenillng  vuri-ent 
llic  oODtnictions  or  (lirciiil-clMatiiv  iire  rory  fovblo,  or  aro  ultogutlior 
wADting.  Whon,  bowvvor,  tbo  clrouil  w  broken,  th«  impulse  gontinktcd 
in  a  roiicl)<«  tho  musclu  m  uaimpnirod. 

Without  occupying  moru  spuc-o  with  a  iliBCU8«ion  of  tlio  subjccit  of 
olectrotonuM,  but  contoiiting  myttolf  wilk  th«  8t»t«in«nt  that  those 
fncttt  and  rcaaoniiipi  apply  CKpouiatly  to  ftuch  currvnttt  of  ino(lL<i-at« 
etrcnglk  aa  are  with  propriety  omployod  in  tJiurnpcutics,  it  i»  plnin 
that  tlegottnding  carrwnft  ought  to  b>  mow  cftJctciit  Tn  inducing  oon- 
IraCtiOQg  ^^^«^;l  Am  nwnnilinf'  rufnvnlw.  Whpt  tfii^ntrt 'tbiiti  btlH  (IloOOr- 
«red,  cliaical  modicino  has  iiUo %Liud  out:  dmc-onding  curix-nta  am  in 
preotioe  found  to  bo  more  powerful  than  aeoondljig  cunxintii. 

From  whftt  has  been  nli-oudy  mid,  it  is  »o  ovidont  as  ecarculy  to  nood 
Airlbcr  domonstratiou  that  tho  breaking  of  a  current  running  in  ono 
diroolion  miut  render  tho  norvo  moro  Bcnsitivo  to  the  closure  of  n  cur- 
root  runoing  in  tho  opposito  dinjction,  but  loss  eonsitivu  to  tho  closuro 
of  a  current  running  in  tbo  same  direction ;  for  whon  tho  currents  past 
in  oppoeito  diroctions  ancloctronus  suddenly  bocomos  liatoloctronus, 
— i.e.,  that  whivh  was  below  normal  suddenly  bocomos  above  normiU, 
— while  with  parallel  currants  aDoloctronas  remains  nnelectronus. 

To  make  this  moro  clear,  however,  Kg.  8  may  be  employed.  la  it 
the  letters  have  the  sumo  signiScaoco  as  in  those  previously  used,  while 
the  arrows  on  the  side  of  the  Icttoriag  repraseul  tbo  direction  of  tho 
current  to  which  the  k-tlering  applies.  Tlio  downward  current  is  sup- 
posed to  be  broken,  and  to  ho  followed  Inalantly  by  the  upward:  of 
course  the  upper,  a,  changes  into  k,  and  a  doubly  powerful  impulse  is 
sent  down  to  m.  Now  the  upward  current  Is  broken,  and  the  down- 
ward  sent  through  tlio  nerve ;  at  once  the  lower  a  becomca  k,  and  m 
receives  again  a  doubly  powerfVil  impulse. 

Flo.  8. 


The  practical  application  of  tbii<  rea^uing  is  a  very  apt  oiiA.  It 
becomes,  in  the  firat  place,  very  plain  why  the  t<ucondBry  to^nd-Oo 
cummt  of  tho  induction  coil  ha.t  mo  much  moro  power  over  muHClos 
than  has  the  primary  Inducivl  i-iiiTeat  or  tho  chemical  corront,  as 
ordinarily  npplied. 

If,  howevur,  Instead  of  tho  chcnii<-al  curronl  being  simply  inler- 
mptod,  ila  polarity  bo  suddenly  reversed  nt  brief  intervals,  all  Iho 
eflbeta  of  tho  to-and-fro  induction  current  upon  healthy  muscle  nro 
obtained     Hore  than  thia,  for  rcoAons  to  be  hereafter  adduced,  in  ocr- 
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tain  muscular  parulysee  I_haTe_fouiid  that  mus(.J:JB  whicit  fail  to  req^tpiM^ 
to  all  other  carrenta  reepond  reodilj  to  a  very  alnw  t^-and-l'rft  nt^^TnifAt 
current. 

Having  obtained  an  idea  of  the  manner  in  which  galvanio  carrenta 
produce  muscular  contraction,  it  is  next  in  order  to  study  their  iuflueoce 
ui>on  diseased  muscles. 

^_amiiBcIeJ>xdgBtructioa  of  ite  supplying  nerve  be  cut  off  t>om  all 
spinal  influence,  it  or  its  nerve  rapidly  undergoes  a  degeneration.*  In 
the  course  of  a  very  few  days  it  will  be  found  upon  testing  that  the 
muscle  no  longer  responds  to  a  rapidly-interrupted  famdic  current,  but 
does  respond  to  such  current  when  slowly  interrupted ;  a  couple  of  days 
later,  and  the  muscle  fails  to  contract  to  the  most  powerful  and  moat 
slowly-interrupted  induced  currents.  When,  however,  the  continued 
current  is  applied,  and  is  very  slowly  interrupted,  or,  better  still,  ro- 
vorsed  at  int«rvals  of  one  or  two  seconds,  contractions  are  produced. 
It  is  this  fact  that  has  led  to  the  belief  that  there  is  some  intrinsic  and 
inscrutable  difference  between  the  induced  current  and  the  chemical  cur- 
rent But  time  is  an  element  required  for  the  propagation  of  any 
force.  If  the  hand  be  passed  rapidly  through  a  Same,  the  latter  is  not 
felt ;  if  the  hand  move  more  slowly,  a  sensation  of  warmth  is  per- 
ceived; if  the  motion  be  still  slower,  this  sensation  becomes  pain. 
Now,  if  the  hand  be  partially  aniesthetic  from  disease,  in  order  for 
the  sensation  of  warmth  to  be  perceived  motion  must  bo  much  slower 
than  in  the  first  instance.  In  other  words,  more  time  is  required  for 
the  partially  paralyzed  Bcnsory  nerve  to  perceive  heat  than  for  the 
normal  nerve  to  do  bo.  What  is  true  of  the  sensory  nerve  is  true  also 
of  the  motor  nerve.  It  docs  not  respond  bo  quickly  to  stimuli  when 
partially  paralyzed  as  when  normal.  The  muscle  first  loses  its  power 
of  respouding  to  those  faradic  currents  which  are  excessively  rapid, 
then  to  thoBe  which  are  loss  BO,  and  finally  to  all  induced  currents, 
because  from  their  very  nature  these  currentB,  even  when  slowest,  last 
but  a  fraction  of  a  second.  The  chemical  current  may  be  eontinned 
for  any  length  of  time  at  the  will  of  the  operator,  who  is  thus  enabled 
to  act  upon  a  muscle  whose  nerve  has  become  so  insensitive  that  it  fails 
to  porecive  the  flash  of  faradic  galvanism. 

The  proof  of  this  somewhat  dogmatic  reasoning  is  to  be  found  in 
the  fact  that  the  rapidly-interrupted  chemical  current  is  no  more  able 
to  affect  the  diseased  muscle  than  is  the  rapid ly-intoinipted  faradic 
current,  as  I  have  proved  over  and  over  again  in  various  forms  of 
paralysis.  That  there  is  no  difference  between  the  chemical  and  the 
induced  currents  in  their  chemical  action,  except  in  so  far  as  their 
influence  is  affected  by  the  duration  of  their  passage  and  the  to-and- 
fVo  character  of  many  induced  currents,  is  abundantly  proved  by  the 
"  Gramme  magneto-electric  machines,"  in  which  an  induced  current  ii 

*  Tha  psgnllu  tleotrlnl  rMOtions  of  a  JegcnerMiag  moMla  kre  giTeu  <ii  dttkil  OD  p.  S8. 
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sblained  with  otmost  iufioitoly  rapid  interruptioDS  aud  running  only 
in  one  direcliou.  With  ibX»  curront  iill  the  phcaomoua  of  oh«iuioal 
dMompoBtdon,  etc.,  are  obtained,  and  no  doubt  the  elTecta  of  the  con- 
tinned  chemical  current  upon  ihu  human  frtaaa  would  bo  producible. 

Thkrapeptic  Application. — Most  of  the  therapeuUo  applications 
of  ol<ictri<:ity  are  considered  in  ihia  hook  under  apeolal  headings,  but 
it  sooiiis  proper  nt  this  place  to  call  Attention  to  the  uae  of  (he  ouiTflnt 
for  the  relief  of  tupIou^  Iwnl  ^4ft|iii|<ri<'f  affoctlona.  In  aubaoule  or 
chronic  muacular  rbaumtttiam  fomdluitlon  Itt  often  of  grm^^  scrr^cft,  and 
eroii  in  rhwtn«tio  disowwH  of  iho  j"i!i(.  :r  ,,,i:i,  limM  brings  marked 
iliof.  Wh«n  tb«  symptoma  arc  ucucviy  iuiluininiitory  tirvy~niTi!iX  Bml 
>  «ul)du«d  by  auitablv  moniiuru ;  but  whvn  they  aro  suhacuto  the  cur- 
rent may  be  employed  nt  iJie  beginning  of  the  attack.  It  should  he 
rapidly  inloiruptcd,  snd  idiould  bo  M  strong.  M  can  b«  borne  l>y  the 
patient.  The  lint  n^nce  tdaoultt  taat  bnt  fiv^^  piinut«;t.  but  the  lime  uf 
■pplEctttion  can  bo  gritdually  prolractod  to  fifteen  or  twenty  minuleit. 

itfofor  Sytittn. — Qulvuriin  i-iiiTuniii  are  employed  in  pnn>lytjfc  ntfeo- 
lions  for  tbreo  di«tiiicl  purpowiS, — aamely,  dia^Mtil,  pro/fiiosit,  and 
t/ura^pe^a.  ThcM  1  shall  conaidor  in  the  order  in  which  they  bnro 
b«on  named. 

There  are  certain  palajue,  Kuch  a*  pgoado-muaculgr  liyportropliy.  In 
which  the  muMctilar  At^uctuco^iii  bo  destroyed  indopeniluntly  of  noy 
invoh'cincnt  of  the  neryouii  »yiitgm  tlint  no  rcwjuiiiiio  tt>  the  gnlviinte 
curnii'  :-  |>  >"i!>]>.<.  AH  of  thoso  paliiice  aro,  however,  ciiscntiiilly  ox 
ceodiu^ly  i.t.iv>iiic,  and  their  diagnoaie  is  to  be  mnde  out  chiutly  by  a 
tnioroeoopical  examination  of  the  muaoles  th<Hn»elves.  A§  electricity 
doos  not  come  into  piny  in  the  diagnoab  of  those  oaaee,  I  shall  not  say 
more  about  tbem.  It  is  otherwise  with  suddeply-deTolopcd  paralysis 
io'wErc'h  the  history  does  not  point  to  any  immediate  cause^  ftuoh  u 
diphtheria.  OAen,  in  such  cases,  galvanism  is  of  ^roat  diagnostio 
Taluo.'  Ab  stated  previously,  when  a  muscle  ia  entirely  deprirod  of 
the  influcnqe  of  the  spinal  centres  it  rapidljr  loses  its  eloctro-coiitrac- 
''Jily,  wheruas,  if  a  muscle  bo  paralysed  D-oin  a  lesion  of  such  character 
'  position  as  not  to  interfero  between  it  nod  the  trophic  oolla  of  tlte 
coixl,  it  maintains  Jta  integrity  for  many  weelta.  When  a  muscle  is 
dc^norating  for  want  qf  spina!  influonoo^it  first  loses  its  power  of 
responding  to  rapidly-interrupted  fanulie  or  chemical  currents,  then 
to  slowly -interrupted  faradic  currenta,  then  to  slowly- interrupted  chem* 
ical  currents,  and  lastly  to  slowly- reversed  chemical  cunvnts.  At  this 
tunc  occurs  with  the  galvanic  current  the  so-called  "reaction  of  deyen- 
enifioA,"  first  discovered  by  Brenner,  and  since  elaborated  by  Rrb 
(Zfemuen's  Enctfc,  xl  273)  and  G.  B.  Slusney  (Med.  'Netn,  Feb-  18S3, 
p.  1^).  To  comprehend  this,  it  must  be  romembonM)  that  It  is  obtain- 
able only  by  applying  tito  electrode  to  the  miuclc  ■  if  the  electrode  be 
applied  to  a  uorve-trunk  of  a  dcgcuemting  muscle  It  will  bo  found  that 
reaction  is  diminished  In  quantity  but  not  altered  in  quality.     When  a 
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galvanic  current  of  only  moderate  atrongth  is  used,  and  the  aegativfl 
pole  (cathode)  placed  over  the  normal  muscle  but  not  over  ita  motor 
point,  a  strong  contraction  occurs  at  the  closure  of  tho  circuit;  when, 
however,  the  positive  pole  (anode)  ia  placed  over  the  normal  muscle, 
the  contraction  is  much  loits;  in  neither  case  is  there  any  contrao- 
tion  when  the  circuit  is  broken ;  in  other  words,  with  tho  normal 
muscle  and  a  feeble  current  we  obtain  good  cathodal  closing  contrac- 
tion, slight  anodal  closing  contraction,  and  no  motion  whatever  at 
either  cathodal  opening  or  anodal  opening.  When  a  curreut  of  suf- 
ficient power  ia  used,  opening  contractions  are  produced,  and  the 
anodal  conlraction  is  greater  than  the  cathodal.  Tho  "reaction  of 
degenoraijon"  conaists  merely  in  a  more  or  less  perfect  reversal  of  the 
above  formula.  The  anodal  (poaitivo  pole)  closure  then  causes  a 
stronger  coutraction  than  tho  cathodal  (negative  pole)  closure.  When 
there  is  only  a  alight  degree  of  degenoratioa  present,  there  ia  a  corro- 
apondingly  alight  increase  of  anodal  closing  over  cathodal  closing  con- 
traction. A  minimum  degeneration  would  be  indicated  by  an  equality 
of  the  two  closing  contractiona. 

These  alterationa  in  the  electrical  relations  of  a  degenerating  muscle 
are  readily  formulated,  and  in  this  way  are  perhaps  more  readily 
grasped  by  the  student.  Tho  symbols  are  as  follows :  An  CI  C  repre- 
sents anodal  closing  contraction;  An  O  C  represents  anodal  opening 
contraction;  Ca  CI  C  represents  cathodal  closing  contraction;  Oa  0  C 
repreecnta  cathodal  opening  contraction;  <  ropreaonta  is  less  than; 
>  represents  is  more  than  (tho  point  of  tho  <  being  towards  tho  lossor 
quantity).    Then  the  formulas  are : 

An  CI  0  <  Ca  CI  C  )  ,  , 

„    «  «  r  muscle  normal. 
An  O  C  >  Ca  0  C  i 

An  CI  C  =  Ca  CI  C 

An  0  C  =  Ca  0  C 

An  CI  C  >  Ca  C!  C  )  muscle  in  a  more  advanced  stage  of  dcgener- 

An  0  C  <  Ca  0  C  j  ation. 

After  the  latter  Reactions  of  Degeneration  (Do  R  of  some  authors) 
have  been  established,  if  the  muscle  continues  to  undergo  change,  the 
galvanic  irritability  slowly  diminishes,  stronger  and  stronger  CurroDts 
being  required  to  produce  an  effect.  When  a  certain  stage  is  reached, 
all  reactions  cease,  save  a  feeble  An  CI  0,  and  at  last  this  is  lost  and 
the  muscle  responds  not  at  alt.  When  recovery  occurs,  the  eloetrical 
reactions  of  the  muscle  pass  upwards  along  the  pathway  they  have 
descended. 

The  practical  importance  of  tho  Reaction  of  Degeneration  ia  groally 
leasencd  by  tho  circumstance  that  its  demonstration  usually  requires 
much  skill  and  patience,*  and  that  it  probably  is  never  prosent  when  a 

*  Dr.  UaBey  givea  tha  fallowing  diriutioni  »  to  the  mathod  of  nukking  tha  tati 
"Having  plaoal  us  wall-muiiteiiod  alectrode  ciar  tbs  miuiila  lo  ha  taated,  kod  thaothor  la 


\  muscle  in  first  stage  of  degeneration. 
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mOKle  sUll  retnlns  its  intogrity  as  n^rds  tho  furnilic  curront.  For 
the  purpoitoa  of  tho  practitioner,  tbo  ftiUure  of  responso  to  tbo  \aXU)T 
current  la  the  boat  lost  aa  to  tho  GonJition  of  a  iduscI«.  ^Vhon  &  mu^to 
Uwoft  its  power  of  rcaponding  to  tbo  raptdly-int«iTUptod  furadic  currcat 
tti  a  woulc  or  \an  dit>*s  after  tlie  occurrfiiie«  of  ])anilyii»,  whether  the 
reaction  of  dugenoralion  can  or  cannot  bo  ^aiianictorily  deinonBtroted, 
thtt  infvronco  iit  voiy  po«itiva  tliat  tlio  lo^iuii  oithor  la  one  of  tbe  nervi»- 
trtiiik,  uT,  if  of  a  norvo-vontru,  is  of  such  a  character  as  aerloualy  to 
iavoU-fi  tho  trophic  culU  of  tli«  Apiiial  cord.  If  a  fow  days  later  such 
RiUMcIo  is  unnbio  to  ro«poiid  to  «ny  fanidi«  current,  thia  inference 
bocomus  a  cortainty.  Uitdur  llio«o  cin.'iiiu»lunco9,  tbo  poa»ible  li-aion 
ia  narrowed  down  to  iufuiitilo  pumlyHiit,  u  concoivublo  dostTuctiv« 
ntyolitis,  and  an  afTuL-tiou  of  a  norro-trualc. 
— ■  A  m^rXitis  to  rapid  mid  Bevoro  na  to  doiHroy  in  a  fow  day*  a  portion 
of  tbe  gpinal  cord,  and  eonsoquontly  tho  doctro-contnicttlity  of  lt»  trll>- 
tttarv  mtwilea.  i»  ox<Meding)y  raro,  and,  If  it  occiorea,  could  only  Iio 
eonfoaadod  wito  spmal  comtaijiiop  complicatad  with  ^^mpp-hitpu.    In 
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infantiWyMS^  iii«  naturo  of  tbo  casa  ia  usually  but  too  aiq>nrunt,  al- 
tboogb  the  mD8cle«  oftoa  loso  tlidr  i-l  '  iitractilitr  «*  Quickly  as, 
when  a  pnrgft-Tr^gnja  aoycroJ.  PraMiiLi;, ,  tberefbre,  very  raroly  is 
tltoro  any  difleuUy  in  rocognuung  tho  acat  of  the  lemon  in  acuto  oi 
nanio  jmIbjob  by  inc«nroyH^K=^y»"'o  to«l.  It  may  be  laid'Sown  as  « 
praclioal  rule  that  tfVn  ifi  the  >iilull  «  mn^U  fy^  ttf  a  g^naiblr.  degrotii^ 
a/eto  ttaf/a  to  afaefro-wwffaefiViVy.  the  tcsioit  itin  a  nenc-trunh.  In  rocog- 
nlKing,  howo^'cr,  thoM)  porijihoral  polsioa,  It  most  not  bo  f»r^tt«u  that 
tilt}  injury  to  the  norvo  mny  bo  very  deeply  sitoatwl, — oven  within  the 
inoiabninvit  orsub»tanco  of  tho  nervo-oentnw.  Thi*  in  oeipcoially  to  bo 
(wrno  iu  mind  wbon  it  ia  a  cerebral  nerve  thut  U  aiTocted.  Thuit,  a 
tumor  situated  in  a  suporUcial  portion  of  tho  brain  may  press  upon  lh« 
fibres  of  a  nervo  just  at  tboy  nro  colloctin^  to^'lhcr  provious  to  loav- 
iog  the  brain,  and  the  reeult  will  bo  a  palsy  which  is  really  a  poriphoral 
one,  olthoii^Ii  the  tumor  a  in  tho  oorve-cootro.  A  similnr  thinj*  may 
happen  to  tho  spinal  oord:  t^inIbaToaoen,  iit  spinal  congustiou 
Kivingjjrigiii  lo  meningeal  apopleitT,  rapid  and'tolaT  dcstrutliun  of  ihe. 
eloctro-musoiiUr  contrnctility  in  tho  loytqCiUUEfilluUiA  IVom  tho  prcssuro 
of  tbo  clots  upon  ilie  c.-mda  o'];iuna. 

Tho  perswionco  oTtlie  muscular  conLractilily  intact  for  some  wooka 
nllAr  the  ooenrronco  of  a  paUy  ilqiendin^^  upon  an  oi-j^nio  lesion  prove* 

•am*  Mrtfallf  ■•eI«M«]  point  ot  <le|mrluic.  it  neit  hooomM  ncocHiirT  M  otow  «n<l  ojics  lb* 
oir«uU  prapotly.  Fnr  thli  purpoic  nolhlnjc  !•  Id  «n)'  way  Mmjiiinlil*  lok  podul  ibsotanKh 
k  ilapU  U«okaiii*<B  wiirlitd  by  lbs  fuol|  il  it,  in  fuit,  >  nHunitj  «ti(ra<Tor  tbo  tirtioH  n( 
•a  uitMjwt  naaot  b*  elitaU«l,  u  u  lUBily  kpplltallaa  of  lli«  •l«lte4E*  U  euentlal  ia  many 
dollML*  WM^ — ma  ib«  llijEbtMt  mcrtinoiit  pradiipM  by  Iho  wnrkinf*  of  lbs  bunil.rurrTnt- 
ka  l>c4l>g  ««al\>fln|.  If  tba  ptdkl  rbeoU'inii  nltu  wulaln  b  coiiiisutalur,  mrkni  by  Ihs 
,  Oh  AnutiaK  Iba  pol-M  irbllc  fill)  <■  ttii.  Iti  biin>llac«  irill  be  gnally  (aorfutil.  Tb« 
k-Dwth  tufT*a<-brMk*ti  niunlly  faroiihod  by  iD«iruiDest-m»ken  ore  loUIly  undt  f«r 
41l«BaMla  parpcMM.** 
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that  Ihe  disease  is  of  cerebral  origin,  or,  being  spinal,  is  of  such  nature 
as  not  to  compromise  seriously  the  trophic  nerves  of  the  oord. 

In  appljing  these  rules,  it  must  not  be  forgotten  that  whenever  b 
muscle  is  not  used  it  loses  its  contractile  power,  so  that  oven  In  paraljr- 
eie  fh>m'cerebral  faemorrhagds  the' miiacles  Snaliy  degenerate,  althoagh 
this  degeneration  is  rarelj  so  complete  as  in  peripheral  palsies.  It  ia 
not  the  fact  of  degeneration,  but  its  degree,  and  especially  the  period 
of  time  which  elapses  between  its  occurrence  and  the  commencomAct 
of  the  paralTSis,  that  is  the  important  factor  in  the  diagncrats.  In 
cerebral  palsiea  no  distinct  loss  of  functional  activity  in  the  musclea  is 
usually  perceived  soooer  than  six  wcoIeb  after  the  onset  of  the  attack ; 
and  oven  after  years  have  elapsed  aomo  response  may  often  be  dlioitod 
by  strong  slowly-inteiTuptcd  or  reversed  currents. 

There  are  certain  palsies  in  which  the  oleotro-muscular  contractility 
is  really  or  apparently  above  normal.  Very  frequently  the  excessive 
contractions  produced  are  not  so  marked  in  the  muscles  to  which  the 
currents  are  applied  as  in  other  muscles,  whose  movements  are  in  reality 
reflex  in  their  nature.  In  all  these  cases  the  probabilities  are  that  there 
is  a  condition  of  acute  hypertemia  or  of  exceseive  functional  irritability 
of  the  spinal  cord. 

In  regard  to  certain  so-callad  functional  palsies :  in  diphtheritic parabf- 
sis  the  irritability  of  the  muscles  is  often  diminished  and'  sometimea 
<Iostroyod ;  in  lead  palsy  it  is  generally  lost,  and,  curiously  enough, 
according  to  my  own  observation  the  muscles  may  recover  to  a  mM'TSJ 
degree  the  power  of  voluntary  motion',  without  a  corresponding  reetora- 
Hon  of  tlieir  normal  electrical  relations. 

In  hysterical  paralysis  any  aid  to  diagnosis  is  often  of  very  great 
value;  and  it  has  been  assorted  that  in  tins  class  of  palsiee  the  preserw 
vation  of  electro-contractility  with  toss  of  electro-sensibility  is  always 
present,  and  is  of  diagnostic  import.  My  experience,  nevertheless,  is  very 
positive  that  in  hysterical  palsy  both  electro-contractility  and  eloctro- 
sensibllity  are  frequently  normal.  When,  however,  the  paralyzed  mus- 
cle responds  to  galvanic  currents,  and  the  patient  is  to  a  great  extent, 
or  altogether,  insensible  to  their  passage,  a  very  positive  diagnosis  ol 
hysteria  may  be  given.  The  electro-contractility  is  never  seriously 
compromised  in  hysterical  palsy. 

En  using  galvanism  as  an  aid  in  prognosis,  the  condition  of  the  mus- 
cular contractility  is  always  to  be  considered  in  conjunction  with  the 
nature  of  the  lesion  and  the  length  of  time  it  has  existed. 

Taking  first  ordinary  hemiplegia  as  the  type  of  cerebral  palsiee,  it 
must  bo  borne  in  mind  that  the  actual  existent  amount  ol  paralysiT 
is  really  the  product  of  two  essentially  different  factors.  (I'he  horvo^ 
centre  is  primarily  damaged,  and  afler  a  time  the  muscle  also  Buffers 
loss  of  structural  integrity  from  want  of  uso.  The  restoration  of  tlio 
nerve-centro  does  not  necessarily  involve  the  restoration  of  the  muscle, 
BO  that  in  a  case  of  hemiplegia  of  some  standing  the  cerebnun  may 
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hare  raooverod  iUtelf  partially  or  entirely,  and  yet  tbu  noiwle  be  !a 
aucb  A  stale  of  deg&ueration  aa  to  be  anabia  to  reapand  to  the  Impulaa 
tnnsmttted  to  it  ttom  tba  ncrvft-cenlro. 

Coder  these  ciroumaianceB,  galvanio  tnatment,  altbouglv  unable  to 
affeot  tiie  aenre-eanaw  to  any  extent,  does  great  good  by  restoring  thft ' 
inuacular  tone.  It  la  manifestly  trnpoaaiTile  in  aucb  9  case  to  determine 
Before  treatinent  how  far  the  nerve-ceutro  haa  rtteovered  ilaeTf,  or, In 
other  woivla,  to  What  extent  tlie  existing  paralysis  is  of  centrio  and  to 
what  extent  of  muaoular  origin.  Wlieti,  in  a  case  of  apojjloouo  hemi- 
plegia, there  is  no  recovery  at  all  of  the  power  of  voluntary  move- 
ment aAtir  tht  lapse  of  at»  weeka.  the  prospect  of  decided  improvement 
from  eluctnca.  &eatment  la  veiy  gloomy,  bocauM  the  probabilities  are 
tltogether  in  favor  of  the  exiatence  of  a  aerioua,  |>oraiatcnt  eentrie  leeJoc. 
If,  however,  there  la  some  motion,  ibo  probabilities  of  iuprovonient  aro 
fiiversuly  proportionals  to  tliu  structural  health  of  the  muscles :  i.^.,  the 
worse  theatuteof  the  muscle  tlie  better  the  expectation  of  relief.  If  the 
tone  and  the  electro-coutraotitity  of  the  musclea  are  normal,  tJio  centric 
iUctor  la  the  chief  one  tn  the  production  of  the  paralyals,  and  little ^od 
B  \b  fteufehieved  Dy  the  ow  oi  dj  -il.n  ji  luj'  ;'  On  riiJ.  utherhand, 
tftbe  mua<h»6«Te  nndergoiK   i  .1  f;    i.  -  1  ;  in  ii :.:;,  much  good 

to  to  be  eiipeewn.  Ho  hopes  of  abaolMi,  ■  uj.  ii  i.i  i  :,i  .,  vof,"be  hold 
out,  Iwcuuae,  In  thagPoat  majoriry  oi  ciiso^,  iiUur  liiu  iniwclosTnite 
Guen  full^  restored  the  nerro-conirv  is  found  to  bo  nioro  or  Ivxa  dum* 
BgcJ.  The  improremeol  under  (ho  use  of  cloctricity  i»  luinally  at  tint 
mpid,  but  alter  a  time  coiimm  altogether,  bucnuae,  the  musclu*  having 
reooTorod  their  tone,  it  in  nut  poaslble  to  atfect  to  any  grcAi  extent  the 
•ole  romuiniug  cause  of  the  pnmlysiH, — i.e.,  the  centric  lesion.  Under 
tliOM  circum«tanc<M  it  ia  uaelcas  to  continue  Iroatment. 

lo  iitfUKlite  paraljfsit,  early  in  the  attack  the  galvanic  curront  U 
of  liltJe  value  in  dvturmining  ili<.<  pru^ooaia,  except  that  the  general 
lawlaj  that  the  mora  rapidly  c-locini-tonlrui'lility  is.l^tt,  the  more  aori 
eua  ia  thecMe.  In  udvanci-n  '-.■.  <  i.  lU^'  ilunuioD  of  the  attack  and  tl^e 
condition  it  the  electro-contruitility  in  the  musclns  are  both  to  bo  oon- 
aiderod.  If  no  reaponao  at  all  to  un  electric  current  can  be  obtained, 
the  prognSeft  ia  idwayg  very  grave ;  although  even  under  such  circum- 
alancos  a  decided  improvement  has  occurrod  in  a  small  poiTcntage  of 
the  cases  I  have  Irwttcd.  If  the  case  be  an  old  one,  the  proeorration 
of  eome  degree  of  eluotro-contractilily  indicates  that  the  structural 
ieeioD  in  the  cord  la  not  a  fatal  one ;  and  as,  under  these  ciniunistanccs, 
the  muaclee  can  alwaya  be  more  or  less  perfectly  restored,  the  pro^Mot 
of  improvement  is  very  good.  The  preaervalion  of  electro-oontractilily 
late  in  the  disorder,  wlien  the  oentno  lesion  ia  no  lunger  progi-owing,  is 
of  much  more  import  than  it  is  in  the  first  few  weeka  or  moutba  of  the 
case,  when  the  central  trouble  may  be  increasing. 

In  peripkeral  palaies  the  progitoaia  depends  rather  upon  the  aniurp 
of  Ihe  nervfrleaion'tfian  npoiTlEc  condition  of  the  muscle ;  but  it  must 


bo  rcmemborod  that  whoa  a  mueclo  luM  abeolululy  loat  its  power  of 
rwponding  to  any  okctrical  currvnt  i^  rustoration  U  mlwuyb  »  maLter 
of  dilSculty  nod  of  somo  doubt.      \y 

In  regard  to  thcrapensis,  tho  fint  [wint  to  bo  dotomuDod  in  acuto 
caf^oe  is,  vory  onon,  when  to  oommcnco  ckctricfti  troatment.  WboD  iJm 
losiod  is  of  such  oaiuro  as  nut  to  pruvuko  any  irritation  of  ibo  norro- 
centre,  no  lime  should  be  lo«l.  Thtut,  if  a  mim  is  URablo  to  use  hii 
arm  biKauso  ho  has  sk'iu  with  it  under  his  head  and  thereby  paralj-xed 
tbo  norve  by  prceauro,  Kalvantani  should  bo  at  once  employed. 

When,  however,  it^^SfDnHa  of  sucli  character  ae  of  neoosaity  to 
irritate  tho  norrooeotroe,  tho  caso  is  diffinvnt.  Tho  local  Btimutalioa 
of  the  pcripheml  nerro-libros  by  the  electrical  oui-real  doee^  in  eoiae 
way  not  yet  deflnituly  umloratood,  alTcct  U>o  Dutritioa  of  the  nem- 
tientitis;  and  wbon  tboeo  norvo^oDtros  are  in  a  alatsoC  aetivd  «xclte- 
•^OQt  or  ioflamination,  a  peripheral  galvanic  irritation  may  do  fwriotis 
injiuy.  IIouco  the  rule  that  when  an  acute  palsy  is  connected  with 
active  irritation  of  the  Derve-oentrea,  fralvanisnt  should  Dot  bo  UMd 
upon  the  muscles  unti!  the  centrio  disturbance  has  siibeidoil.  Tbiu,  ta 
kcmiphgia  I'rom  ccrubral  hcraorrtiage  the  musolod  must  bo  allowed  to 
rwt  not  only  until  all  ttytnptoina  of  centric  irritation  hare  passod  awuy, 
but  nl«c  until  the  brain  has  become  eo  acoustomod  to  tho  clot  that  tbo 
laltor  no  longer  acta  as  a  foreign  body.  It  la  usually  IVom  throo  U 
aiK  wevkfi  before  clootricily  can  be  used  with  advantage  In  theM  coms. 
Again,  in  acute  certlintis,  ctretrat  or  fjiiMl  mrningitis,  and  mytHtis,  ibo 
employment  of  galvanic  currents  dhould  bo  itlriotly  forbidden  uatii  a 
stage  is  reached  wbon  (ho  cfTccU  of  the  iiidainntation,  »ud  not  tbo 
iollanimntion  itticlf,  are  (o  bu  dealt  with. 

Whnn  it  has  boon  decidcii  to  commence  tlio  uite  of  gnlvauistn,  it  is 
next  to  bo  dotorminod  what  curivnt  shall  bo  eni|doywl.  It  has  already 
boon  shown  that  Ihoro  are  no  inhoront  m}'steriouM  diEleruncL-fl  in  the 
various  cun-entM;  yet  thcro  is  a  practical  ditl'cronco,  and  iho  clioical 
rule  of  choice  is,  Alwat/s  seteet  tluit  current  which  prodmrt  the  grMMt 
number  of  mnsntlar  contractions  with  the  laist  amount  of  pain;  trying 
tho  rapid ly-inlon-u[it 0(1  faradic  or  tho  nipidly-intoiruplod  chemical 
current  and  thu  slowly-inloniipted  fiirndiu  or  tJio  slowly-inleri'iiptoil 
chemical  current,  and  alwayit,  when  these  fail  to  elicit  ru«[)oiiso,  liie 
slowly-ro vented  chemical  current,  which, if  nccoawtr^',  maybe  inoroaaod 
in  stivn^Ii  until  iho  patient  cun  no  longer  boiir  thu  pain. 

The  curi-unt  having  been  selected,  the  inJiaiduul  mveeU)  must  be 
gntvanizod  at  each  seance. 

After  what  has  been  said  previously,  i(  is  not  noccoutry  to  spctak 
at  this  point  as  to  the  best  methods  of  applying  (he  currents  to  the 
muscles,  but  onlj'  to  in»ift  upon  the  fact  that  it  Is  not  so  much  the 
electricity  as  tho  contrnctions  induced  by  it  that  benefit  the  paUied 
parts,  and  tlial  conNUfiuently  llio  electro- mo  tor  points  of  the  mnsctet 
sbouKt  always  bo  separately  r«achtid.    Tho  diagrama  given  io  the  Ap 
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;i  I'l.     Ilenco  tho  nilo  that 
iillicit-iitly  long  lit  n  Umo  to 


pondix  will  point  oat  more  clearly  than  would  pages  or  doaoription  thu 
approximate  poeitiotu  of  the  aotor  pointa,  which  vary  Homowliat  in 
thoir  location  in  various  indiriduiils.  Somo  docp-seated  muHcloa  we 
aro  not  able  to  roach  directi/,  but  wo  can  reach  tltoin  iDdircotly  hj 
gslvnnizing  the  norvea  which  supply  them. 

There  are  certain  precaationary  rutua  which  muat  nov«r  ho  loctl 
Bight  of  in  the  galvanic  treatment  of  pnUio^i.  Puin  ia  an_  oyilj  and  it« 
infliction  is  always  to  he  avoided  a.-<  i!u  -  |-0iMihl«.  Ilenco  the  rule 
never  to  use  stronger  currenta  tlian  ia  ihm  -  .1  v,  Tt  U  very  ponaiblo  to 
fatigue  a  healthy  muscle,  much  moro  a  dl-<  n-i  <i  'inc.  A  wpitlc  mnwlo 
may  be  gnwUly  Injured  by  being  or<'i  1  : 
eurrnnta  arc  "not  t»  bo  appITcH'to  "linii-i,!..) 
induce  llatigiio.  In  general,  an  electrical  xcanco  should  liLst  from  ton  to 
trroDty  minntet,  no  one  mui«cte  being  snli.  it.  rl  to  the  cun-ontd  for  moro 
than  five  mJnutw,  and  it  may  be  repc^u.  il   l;;ily,  or  thrvo  timc«  a  wwk. 

Sentw}/  System. — AtTcdiooH  of  tlio  »en«ory  norvoTare  of  throo  kindx, 
—pain,  bypencethoBia,  and  anaMtho»in.  Tlicro  aru,  of  courm*,  distinct 
•tnteti  or  dittordora,  which  miiy  cxii^t  aepanitdy  or  coiijoiiitly:  as  an 
instance  of  the  eouxinloneo  of  pain  and  ann»thc«ia  may  bo  mentioned 
tho  anawthosia  dolorosa  of  R<»mb(<rg.  Tho  use  of  electricity  for  tho 
relief  of  these  diflortiori  ia  almost  ontiroly  empirical, — indued,  ia  often 
purely  oxporimonial  in  an  individual  case,  as  no  clinical  bws  rogiilatinjif 
the  use  or  enabling  ua  to  decide  as  to  tho  applicability  of  the  agency 
have  ofl  yet  been  worhcd  out. 

It  may  be  laid  down,  however,  as  an  axiom,  that  the  galvnuic  cur- 
rent i^jwwericea  to  reUove  the  i>ain  of  phWmonous  in/tummntionf,  and 
that  its  aso  aliould  be  rcatrioted  chiefly  to  mr     .1    |>i:i.     r  niui-ul^in. 
It  Is  also  true  than^o^urrenta  are  poaooasod  <ii  im  Lhcr.ii"  n-i     jmivor 
over  neuralgia  dependent  upon  central  organic  loaloni* ;  tliHi-  1!-  i  ['i'>b- 
nliiy  tnit)  l)f  Bach  neumlglaa  aa  migraint,  "  ia 

nettralgias,  in  VHIen,  altoough  there  is  iiu  juji^.ij-.ii/.n  i.i^.*.....  ..,-,on, 

there  la  some  doop-aented,  inherent  dofldency  olthor  in  the  eentnl 
nervous  t^stem  or  in  llie  oonstttutlon  or  condition  of  lln   [i  '  1  m. 

In  rheumatic  neurnhias.  aueh  aa  foJ^I^M.  elcctriiiity  m<  h<rit:i>.--->  does 
great  good,  but  perhaps  moro  ollen  faila.  I  have  «ecn  It  effioct  tbo 
greatest  good,  and  I  have  aeun  it  aggravate  the  diitnrdcr.  Ikly  experi- 
ence baa  not  boon  sufficient  to  nlluw  ma  to  t>pe:ik  authoHtniivcly,  but 
it  appears  to  indicate  that  the  currents  aro  mo4l  aucecanlul  when  the 
aiago  of  acute  inflammation  is  past  and  when  the  pain  ik  maintained 
by  some  persistent  condition  or  habit  of  tho  nurvo-tntnk.  In  regard 
to  the  Mclfiction  of  Uic  citrreni,  my  exiicrionce  is  that  it  mu«l  be  pnri'ly 
oniptrfcal.  Tho  mo'*!  UHUnlly  siicciHtsnd  is  a  very  mild  (four  to  eight 
celU)  chemical  current,  which  ahould  bo  passed  steadily  for  ton  minutes 
down  the  norvos.  It  should  not  bo  so  strong  na  to  give  actual  pain, 
and  must  not  bo  intorrupted.  Aa  in  the  great  majority  of  casus  this 
method  of  application  yields  the  beat  results,  it  should  always  bo  tried 
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fin>t.  Whoo  it  does  good,  it  warty  alwayt  nlTords  retior  after,  at  tbf 
most,  two  or  tiirco  eittin^s.  Somo  CRscti  roc«tro  most  bonoflt  fh>iii  a 
rnpidly-inloiTiiplod  farftdic  carrant,  wkieb  shonid  thoroforo  bo  triod  if 
tJio  coDtinuous  currunt  fails.  To  th«  omptoymont  of  electricity  thoold 
of  courso  nlways  bo  nddod  tlio  proper  oonslitutional  treatment  of  Um 
OMO. 

In  hjfiteria,  in  some  cosca  whoso  nnttire  is  very  ol>wiire,  and  rarvlj 
AS  n  sofiueln  or  result  of  a  serious  corobml  or  spinnl  lesion  wliicli  mnj 
bavo  boon  more  or  toss  completely  recovered  tfom,  thure  cxut  load' 
tnuBitlunaB  of  the  skin.  When  these  an  not  dependent  upon  a  too 
serioQs  orgnnio  leeton,  they  are  often  very  much  benefited,  or  an» 
«urcd,  by  tbo  use  of  the  electric  brush.  This  should  b«  large  and  con- 
poaod  of  fine  wires,  while  the  other  electrode  ebonld  consist  of  a  huge, 
well-wottod  spon^,  pinced  upon  a  distant  pnrt  of  the  body.  Either 
the  fliradio  or  the  chentieal  curront  mny  be  employed ;  in  uilhor  crm  It 
should  be  a  very  slronj;  one. 

Appucatiox  to  thc  Nerte-Ckstbes,  and  Usk  as  a  Tokio. — Gal*' 
Tauiam  in  various  forma  has  been  applied  locally  to  ibe  ncrvo.cenire«  in  , 
various  discaaea.  In  re^rd  lo  the  brain,  I  have  never  yet  mot  vritb^ 
any  clear  cUnioal  evidence  of  good  having  bocn  acconiplinhixl ;  and, 
with  our  preaoDt  physiological  knowledge,  it  is  difficult  to  Imn-pne  in 
vbat  way  or  under  what  circuinatancca  cerebral  galvanization  can^ 
pioduce  good  roaults.  On  the  oihor  hand,  harm  ocrtainly  baa  been] 
wrought  bj  tlie  application  of  tttrong  currents  to  the  boad.  GalvaaJeJ 
enrroDts  poaaed  through  the  bmin  can  act  only  as  irritanta,and  1  a^roaj 
ODttroly  with  Iho  dictum  of  Cyoo  (Priiteipe*  d^£lectrof/t/nipic.  Pari*,] 
1873),  that  gftlvantxaUon  of  tto  head  opf^bt  to  be  abandoned. 

An  anormoua  amount  of  Influenco  tn  all  aorS'iSnttmiJws  has  been  I 
ebiimed  for  the  so-called  ^ah'anizatwn  «/  Ihe  Sj/mpatketic.    Tn  this  nppli-j 
cation  an  olive-fthapoil  olcdrodw  i*  prveMod  (irmly  into  the  auriculo-j 
maxillary  fosMi,  while  a  large  mjionge  electrode  is  placed  over  or  l>yj 
th«  side  of  the  sixth  and  auventh  cervical  verlebno.    For  anntomicalj 
ronsons,  I  do  not  believe  it  ponibie  by  this  method  to  affocl  the  upper] 
cervical  itympnthuiic  ganglion;  and  the  pbyviologii-ul  and  clinical  crt-l 
donee  sooma  to  mo  to  point  to  the  same  concltudoit.     Tlio  gnnglioaj 
is  placed  deeply  beneath  the  carotid  artery,  and  so  situated  that  any 
curront  traversing  it  eti  route  lo  the  other  pole,  as  asuaiiy  npplii^d,' 
would  have  to  pass  through  the  vcrtcbric.    The  laws  of  olvclrical  con- 
duction, however,  show  that  the  currents  would  aceic  iho  routes  of 
least  rc«istanco,  so  that  it  is  a  priori  improbable  that  any  nppreclablu 
portion  of  the  galvanism  woiil<l  pnxo  ihroiigh  the  ganglion. 

iMinving  all  this  aside,  the  phj-iiiotogical  proof  that  tite  ctirrents  of 
appreciable  power  do  not  reach  the  gnaglion  are,  lo  my  mind,  abso- 
lute. When  the  slightci>t  galvanic  stimulus  is  applied  lo  the  barcdj 
ganglion,  the  rmulu>  which  follow  ni-e  uniform,  eomttnnt,  and  so  a; 
parent  that  a  child  can  see  them:  they  aie  dllutation  of  the  pupil,  ani 
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eootnctioD  of  tho  Tswclfl  of  tho  oyv,  i.'xir,  otc^  and  nothing  more.  ThvM 
rosulu  ilo  nat  follow  iho  applicntion  of  iho  current*  in  iimn,  aa  akovu 
dO)tcribp(l.  It  haa  bcon  atsorUid  lliiit  tho  rcwwls  of  (W  roiinn  hum 
bctin  Men  U>  contnict;  but  l*rofi.*Mor  Wiliinin  F.  Nurri«,onuof  tho  b«-tt 
ophlliiilinologiHta  in  tho  country,  hits  wry  ctoMoly  oU^vn'ud  the  rvlinul 
towoId  undur  tb<wo  circumBtancoii,  and  lini*  nuvur  buun  able  to  dctMt 
tiie  Hlightiwt  cbango.  ^[orcovcr,  »omo  of  tho  obHurvon  wiio  hitvo  eocn 
tLo  vcmcIh  nltur  atnto  that  they  dilate,  wiiilu  ottifrn  ntlirm  thni  thoy 
oontnivt,or  that  tUoyiiomclinics  contrACI  and  Boinctimw  dilitto.  If  tho 
Tc«K)l<t  cltitngv  undor  tho  infiuonca  of  tho  current,  why  doe*  not  tho 
pupil?  Any  unptviudictft  observer  cnn  bo  convinoed  nt  oiico  that  it 
doM  not  wltur,  »nd  imy  projiidiecd  und  not  wry  akitful  ophtlialinologiifl 
may  tind  in  iho  retinal  veHscIs  what  ho  ox])DCt«.  Dra.  Itcord  and  Rock- 
well strongly  insist  upon  tho  posisibility  of  galvanizing  Iho  CL-rm'nl 
sj'miiAiholic,  yol  thoy  iiuknuwludgo  {ioe.  ciL,  p.  I3U) "  that  tho  ordinary 
thorapoiiticul  moasureH  for  elcctriKing  tho  sympathctiat  do  not  produce 
tlio  Bnmo  oft'ccta  as  oloctrining  tho  ganglia."  Thia  being  eo,  it  would 
BOom  unnocossary  to  discuss  tho  subject  Airther;  jret  1  shatl  aoalyxe 
somewhat  the  evidence  upon  which  the  gonttomcD  mentioned,  along 
Willi  other  electro-therapeutists,  rest  an  opinion  so  seemingly  opposed 
to  all  scientific  induction.  This  evidence,  as  founded  on  Ute  largo  aerioa 
of  experiments  of  I>ra.  Beard  and  Itockwoll,  is  ombracod  in  the  follow- 
ing pnr.-igrupuB ; 

J^'irtt.  Tho  alk'giid  action  on  the  retinal  vcaavb. 

Second.  A  hypnotic  eifeot  was  somuttmott  perceptible,  but  o'l/y  in 
tho  very  nervous  and  imprciwionablo. 

Third.  A  sensible  penpiration  was  caus&d  when  vory  strong  ciir- 
ronla  were  used. 

Fourth.  Tlie  pulso  waa  somotimos  accelerated,  eometimcs  tduokonud. 

In  nigard  to  Uie  evlden<'0  contained  in  the  fintt  paragraph:  ns 
already  maleil,  the  rosultti  of  obHorvntions  are  altogether  coolradictory, 
even  Beard  and  Rockwell  itattng  tJiat '-  much  Momed  to  <lepeQ<l  oa  tho 
tempornment  and  condition  of  tho  individual ;  what  would  cause  con- 
traction in  one  would  cnoao  dilaiution  in  Another,"  The  changes  in  tho 
retinal  veftitob  could  not,  under  these  circumslnncos,  have  been  due  to 
an  action  of  Uie  gBlraniHin  upon  a  ganglion,  stimulation  of  which 
aiteaj/»  produfcm  contravtion  of  the  veeseLs:  evidently,  if  alterations 
of  tho  TflMoU  really  ocourrod,  they  were  tho  results  of  physical  or 
other  iafluonooa,  and  not  directly  duo  to  the  galvanic  current. 

Aa  nono  of  th«  pkonomena  mentioned  in  tho  second,  third,  and 
fburth  propositions  are  produced  when  tho  bared  ganglia  is  galvanized, 
and  aa  all  of  them  are  producible  by  pain  or  nervous  excitement,  it 
•oenut  very  plain  that,  like  the  nmcrlcd  retinal  changos,  Uioy  raiiat  have 
had  their  origin  tn  tho  pMycUical  disturbance  of  observer  or  paticnL 

Vvry  great  (liorapeutic  value  has  boon  attachc<l  by  various  wrilors 
tfi  the  oKecl  of  grlvanisatioit  ttf  the  spinal  cord.     Aa  in  the  case  of 
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tho  syinpRthoUc,  mo«t  oppoaUo  optoioiM  nra   bold  by  eqtmlljr  bi^bA 
anthorilioa :  ono  Mmrting  Uint  n  dowDword   Kpinal   current  cUIatM 
nnil  an  upward  oiio  oontract^  tlio  TotwoU  of  tho  cord,  whilo  aDother 
itrenuouslf  insinlti   that  upward   oiirrODte  contract   the    TaoaolM  ud 
duwQward  curront«  diUto  thom.    Tltu  Nimo  liiiu  of  roAaoDing  that  hu 
liero  boon  girco  in  rvgiird  to  tbo  eympathutic  norvo  applies  to  the  spbal 
cord.    Tho  infinitoly  woak  current  furmod   botwoon  a  ailvor  grooved 
diivctor  And  a  pair  of  iron  forcops,  tnoistonod  with  the  fluid  of  tb« 
body,  will  indnco  when  applied  to  the  harod  cord  rvry  distinct  ovkleBCM , 
of  J^tnctiona)  excitomont,  in  the  fbrm  of  epafims;  and  yet  Documat  i 
have  over  boon  abl«  to  apply  to  tho  epioQ  in  pationta  hoa  cauxid 
troinor  in  tho  musclca  other  than  thoeo  of  tho  buck.     If  apttvol  cup-T 
rent«  do  good  diroclly.  I  concoivo  it  most  bo  by  an  action  upon  tli« 
nerve-peripheries ;  for  it  is  entirely  possible  that  such  an  aoUtMi  tuy 
alTeot  the  nutrition  of  the  cord.     Moreoror,  in  some  of  tho  dlMMUM  ii 
which  the  incasuro  has  been  practised  with  moBt  BUOce8B,tho  wry  gnat 
power  of  the  emotions  is  notorious ;  and  I  oonoeive  electricity  atim 
ouroa  by  acting  on  the  mental  or  the  moral  Dalare.    Of  ooumo  tlte  cor* 
may  be  no  loan  rvul  and  important  on  this  account.    In  that  peculiar 
affeoUon  nlliod  to  hj-storia,  variously  known  as  fphuil  irritation,  spiaat 
aneemiOy  etc.,  I  have  seen  tbo  applicnlEon  of  elootrlctty  to  the  back  of  I 
the  greatoat  aorvlce.    Sometlmea  a  rapidly-interruptod,  strong  (UnKlia ' 
curront  hna  apponrod  to  bo  nioitt  efTvctual;  ttomotimcH  a  moiluruto,  cod- 
tiottous  chemical  current  hao  bo»t  Huitcd  tbo  c«m.     In  fpinal  eongatio*, 
and  in  chronic  tpinat  inflammations  of  all  forma,  t  have  used  downward 
cbomical  currents  in  a  largo  number  of  crbo*,  but  in  every  inatanca 
other  moaaures  woi-e  at  the  same  time  employed,  and  only  in  a  very  H 
few  cases  has  thoi-o  boon  any  definite  evidence  of  lb«  galvauism  being  " 
of  any  sorvico.    l-'rom  ton  to  twenty-fivo  cella  may  be  employed,  the 
positive  pole  being  applied  for  fifteen  to  twenty  minutes  npon  I  be  oapo 
of  the  nock,  and  the  negative  over  the  ooccyi  or  on  tbo  centre  of  tbo 
lumbar  vertebne. 

It  haa  recently  been  shown  that  galTanlsm  has  aomo  tonic  powoTS, ' 
and  may  be  used  os  such  in  caiwa  of  simple  debility  or  nervous  exliaua- 
tion  wiUiout  anydoQiiilc  loaions.     Fi'om  what  wo  know  of  itn  phyxio-j 
logical  action,  it  is  rcnaonable  to  suppose  that  tho  fbroo  muat  bo  nbic  loj 
modify  the  circulation  of  every  part  that  has  muscular  flbroe  In  iL-wll' 
or  in  ilA  blood -voAAoU  \  and  mieh  parts  constitute  the  great  bulk  of  the 
body.    It  has  aliio  been  shown  by  Dr.  S.  Weir  Mitchell  that  it  ia  cnpabia , 
of  temporarily  elevating  tho  gcuural  bodily  tcmporature.     ^^^loUlcr  ili] 
aotion  b  solely  by  modif^-ing  the  circulation  and  causing  muscular' 
cotitnctions,  or  whetbcr  it  has  aUo  a  more  direct  induence  upon  tb« 
nutritive  cell  actions,  is  uncertain.    Board  and  Itockwell*  omploy  two 
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meUioda  of  applicatioo,  wbioh  they  deoominato  general  fimultMltoii 
and  central  ^Ivanisation,  as  follows : 

Qenfral  Faradiiation. — Id  practising  this,  tbe  patient  should  ptil 
the  feet  upon  a  oopper  plate,  which  serves  as  one  electrode,  or  should 
bare  a  large,  moistened  sponge  placed  over  the  ooccyx,  while  a  lai^e 
aponge  electrode  Is  passed  over  the  surface  of  the  body.  The  movable 
electrode  should  be  first  placed  upon  the  rorebead,  then  back  of  tbe 
ears,  a  mild  current  being  used.  It  may  then  bo  preHsed  firmly  over 
tbe  sixth  and  seventh  cervical  vertebno,  and  a  powerful  current  em- 
ployed ;  then  ll  should  bo  juLsacd  to  the  posterior  cen,'ical  triangle  jusi 
by  tbe  posterior  border  of  the  stomo-clcldo-maatoid  muscle;  then  to 
tbe  middle  of  the  dpine,  whoro  very  strong  currents  are  usually  well 
boruo;  then  down  tlio  choitt  to  tho  pit  of  the  stomach,  and  finally  to 
tbe  oxlreroitiuit.  Board  and  Roctcwdl  givo  the  following  as  the  usual 
icDglh  and  proportion  of  tho  Doauce:  head,  one  minute;  neck  and 
oorvieal  spine,  four  minutes;  back,  tbroo  minut«)i;  abdomen,  three 
mintites ;  upper  and  lower  oxlromities,  four  minute*. 

In  omplkiying  this  incthud,  nt  first  tho  currents  ehould  not  bo  too 
powerAil,  atlerwanls  thoy  should  be  mado  as  strong  an  can  bo  bornu 
without  pain.    Tbo  eoancce  should  bo  held  two  or  three  limos  a  week. 

Central  Galeanuation. — "The  object  in  central  galvanisation  is  to 
bring  tho  whole  contnU  nervous  system — the  brain,  sympathetic  and 
spinal  cord,  as  well  an  the  pneumogaatrlo  and  depressor  nerves — under 
the  Influence  of  tbe  galvanic  current.  One  polo  (usually  tbe  negative) 
fa  placed  at  tbe  epigusirium,  while  tho  other  b  passed  over  tho  forehead 
•nd  top  of  tho  bea«l,  by  the  inner  bonlurs  of  Uio  stemo-cIcido-mMtold 
muscles,  IVom  the  auMtoid  fossa  to  tbo  sternum,  at  the  nape  of  the  nock, 
and  down  tbe  entire  length  of  tho  splno."  In  applying  tho  pole  to  the 
head,  the  hair  should  be  wetted,  or,  if  this  be  objected  to,  tho  applico- 
lioQ  should  bo  made  to  tlie  top  of  the  beatl,  locally  domponod,  and  over 
Iho  promlnenoos  back  of  tho  o&n.  Care  sliould  bo  taken  not  to  intor- 
rupt  tbo  current^  and  in  increasing  it  to  use  the  rheostat  no  oftcner  than 
U  absolutely  nocostar}'.  Tho  seanco  shouM  bo  repeated  twice  or  three 
times  a  wook,  and  should  bo  arrangod  as  follows:  he«d,  one  to  two 
minutes  (six  to  eight  cells) ;  nock,  both  sides,  one  to  five  minutes  (ten 
to  fifteen  cells) ;  back,  three  to  six  minutes  (ten  to  thirty  cells), 

In  n^rd  to  tho  choice  of  tlieee  plans,  UeArd  and  Rockwell  atfirm 
that  general  faradization  is  to  be  preferred  wherogrcatmwini/ar  debility 
exists ;  central  gnlvaniuition  whore  there  is  rather  a  nervous  exhaustion, 
u  in  hi/steria  and  chorea,  hypochondriaais.-vte.  In  many  cases  the  beat 
effocts  are  to  bo  obtained  by  alternating  the  modes  of  application,  either 
from  day  to  day  or  from  week  to  week. 

Uy  own  experionoe  leads  me  to  prefer  decidedly  tho  foradic  current 
■s  n  tonic.  I  believe  that  when  properly  used  It  does  Increase  tho 
Mtivity  of  the  circulation,  probably  by  nn  Infiuenoe  upon  tlie  smaller 
vessels:  it  is  fUrlber  possible  that  it  boa  a  direct  as  welt  ns  an  indirect 
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influence  upon  the  choinical  Diovements  of  the  general  tusues.  lo 
order  to  got  the  boat  reeultA,  the  Boonco  should  last  from  forty  mintitee 
to  an  hour,  and  should  be  divided  into  two  parts.  Thirty  to  forty 
minutos  Bhould  be  occupied  in  the  first  port,  during  which  the  effort 
is  to  bring  into  contraction  all  the  muaclos  of  the  body.  The  curreiit 
used  should  bo  a  slowly-interrupted  one,  of  such  strength  as  to  produce 
powerful  muscular  contractions.  Beginning  at  one  or  other  of  the  ox- 
tremitios,  and  bearing  constantly  in  mind  the  position  of  the  motor 
points,  the  operator  should  go  over  the  whole  body,  not  foi:;gettiDg  the 
muscles  of  the  chest,  back,  and  abdomen.  When  the  muBOular  syBtem 
is  sluggish  the  poles  should  bo  brought  near  enough  to  one  another  to 
bring  the  desired  response.  A  plan  which  I  have  eometimoa  adopted 
with  good  results  is  to  affix  a  large  stationary  electrode  to  the  feet,  or 
during  part  of  the  seance  to  the  coccygeal  r^on,  and  then  to  upply 
slowly  and  succe^ivoly  a  smaller  electrode  to  the  motor  points  of  tha 
variouB  muscles  of  the  uppor  oxj^ramitios,  neck.,  trunk,  i^  lower  ex- 
'tremitios ;  also  to  place  for  longer  periods  one  electrode  over  the  Unga 
aI>domina]  viscera. 
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Altuougu   PttAitsiAcr,  or  tho   BOJonco  of 


pronaring 
cionoo  of  t 


modieinw,  !• 


entiroly  dUlincl  (rota  Tiikhapklticb,  or  tho  scionoo  of  th«  KpplicAtJuD 
of  modiciDOB  lo  thu  euro  of  <li«ca»o,  it  i«  ovi<lout  tbkt  soino  av(|HiiiDi- 
anco  with  tJio  former  is  DOMwtary  to  tho  oorruet  npprcciution  of  tbo 
Ultcr.  Furthor,  tbo  buis  of  oach  of  thoM  studies  io  n  knuwlvclgo  of 
Hatkua  Ukpica,  or  Ihu  eabstaDcos  used  u  mcdiciniM.  PuAnuAOouiur 
a\ho  gvnciiil  term  oatplofod  to  ombraco  iboso  tbroo  divi«ioiiM. 

In  OTory  civilized  country  tbcro  is  eomo  rocognizod  official  list  of 
drags  and  Iboir  proparatioDi^  known  as  tho  Pharmacopaiia.  In  most 
pUces,  this,  being  pr<'i>nr'^'<  with  tho  sanction  of  tho  govummcRt,  pur^ 
takes  of  tho  nftturo  '.■t  w  I  iv,  but  in  tbo  Uaitod  Sin  t<.«  conformity  to  it 
deponds  upon  Uio  vuhmtuiy  nt'lion  of  ibo  profc8i<ionH  of  Mcdicino  and 
Pharmacy,  by  u  rcpre««nt.Ttivi)  convoDlion  of  which  it  was  onginally 
proparod  and  is  d«coiini:illy  royisod. 

Tbo  proparationa  made  from  crude  drugs  aro  aa  follows ; 

Abstracta. — Abitractt  aro  powdered  oxtmcts  so  diluted  with  milk 
nugar  that  thoy  aro  exactly  twice  tho  stron-flh  of  tho  crude  drug. 

DxoDCTA. — Dfcoctiom  nro  mado  by  boiling  cmdo  drugs  for  a  greater 

or  lesa  Umo  in  wntor.    It  is  evident  tliat  this  method  of  prepariDg  is 

ineligible  when  tho  active  principle  is  volatile  or  ia  cosily  deoompoAod 

by  heat-,  or  wh^Fi  tht-  'irxfj  contains  much  starch,  whoso  extractioa 

would  uiake  i)i     [  r     ,:  i      11  Toiy  thick  and  prodUpose  it  to  rapid 

flbcomposition.  Thu  mi^lhod  is  ospocinlly  adapted  to  hard,  woody  eub- 
—  — _-  ^ 
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slaiuws,  >n<l  to  thgso  contsiniag  maob  olbamon,  whic-li  is  eoagtiUteiJ  by 
the  boiling  wat«r  fttid  \at\.  in  the  oHgioaJ  drag. 

IxrcSA. — Tn/ushna  nro  tnado  with  water,  either  cold  or^ut,  wUhonil 
WitiDg.    They  are  prepared  by  maceration  or  by  diaplacamanj. 

LiQUORis.— <Si>fHt/o)u  are  preparations  in  wliiob  *n  aotire,  non-w^itt 
prinoiple  is  dieaolved  in  water.  ^^ 

"^  k(v:jfL~~WateTz  are  solutiona  of  ccJoftftf  {riociplee  in  wator.  ^| 

UisTCBX. — iTixiurte  nro  prepftraiioos  in  which  on«  or  more  modid- 
nal  eubfltuices  are  held  in  suspension  in  water.  Of  sucb  tifttnro  on 
emulsions,  in  which  eomfl  oily  mat«rial  is  suspended  by  a  gummy  or  u 
nlbuminous  body. 

31vciLA0iMU. — Mueilat/es  turo  solutions  of  gummy   sabsUnooa  ii^A 
mtar.  ^M 

Srann. — ^rtijuare  •ugnn  I].]liMh,  thu  munntnium  or  btub  of  whldi 
^  water,  wilh,  In  aomo  c«»t-<.  ■  ii  ■  ^.r  ur  alwhol- 

Ukllita. — Honfj/a  am  pro[«rat.ions  wliOM  basis  is  honey. 

AocTA. — Yineijart  uro  preparations  fn  whkli  TEnognr  or  dtluto  kootlo 
acid  is  ased  m  tho  ■ncii»lruum. 

TiNCTCUA. — Tincture*  are  alcoholio  tolutiona  prepared  by  iiutMn- 
tion  or  displacomont  IVom  the  crude  drug,  or  by  dimolving  non-v^latili 
principles.     In  some  of  them  strong,  in  others  dilute,  alcohol  ia  used. 

SptBiTD». — Spirits  are  nicobolio  solutionA  of  voliitilo  principlee.  ouds 
bydirvct  solutioD  or  by  duitiltatioii  Irutu  the  crude  dnigs. 

TiHA^ — Wina  are  proparacions  wlioao  nipustruum  is  mno. 

Gltoerita. — Olj/cerites  are  preparations  in  which  glyceria  la  th« 
eolveut. 

Olka  Debttllata. —  Volatile,  diitillt^.  or  ethereal  oils  are  actlTo  jmn. 
df  les  obtained  IVom  plants  by  distillation  or  by  other  proces.«ci(.  They 
haTo  no  chemical  ralatioua  witlt  fixed  oils,  and  are  resdily  to  bo  ditlTa- 
giiLiibed  hy  the  fuel  that  tho  stain  which  they  leave  upon  pntwr  diS'J 
apiKttD)  In  a  little  lime.  They  are  usually  compa'wd  oitlior  of  CBubonj 
and  hydrogen,  or  of  carbon,  hydrogen,  and  oxygen,  to  whScb,  in  th« , 
case  of  ocrtain  bad^smdling  oilt,  milphur  Is  added.  By  oxidation  tlicy 
aro  oonvcrtod  iato  roninous  c-uuipokinds.  Th«y  are  ail  InflatODgbW^ 
usnnlly  of  powcrtlil  odor,  commonly,  but  not  in  lOI  :  ,  ligfalor 

than  wator,  slightly  soltiblo  in  water,  and  A-wiIy  hoUii<i<<  m  potr^eoin 
boRziD.  By  tho  dcvitrucUvo  di.tt illation  of  various  organic  siib«tagS]jf 
are  obtainod  products  rcncmbling  somewhat  Tolalilo  oila.  Those  art 
the  ao-called  ctnpyreumatic  oila.  ^_ 

OhZKTA. — Oleates  aro  solutions  of  doHnito  principloM  in  oleic  acid.     ^| 

OLEottcsiNiB. — (Heoreaira  aro  concentrated  preparations,  eom posed 
generally  of  a  volatile  oil  and  a  rcHin.    Thoy  aro  really  fitharetljoC'^^ 
tracts,  made  by  the  action  of  ether  upon  the  erudo  dnigs;  Jnthocasi^B 
of  ginger,  a  mixture  of  alcohol  and  clhcr  is  used. 

Sccoi. — Fresh  Jw'ces  are  oblainod  by  expression  of  tho  groon  pUat,_ 
enough  alcohol  being  added  to  preaen-o  ihom. 
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ExTEACTA. — I^Ud  extraett  are  of  two  binds;  one  being  prepared  b^ 
the  eraporation  of  the  lVe«]i Juke,  Uie  other  being  made  in  various  ways 
from  the  (inido  drug. 

KxTHACTA  Fi.iTiDA. — Fluid  cxtraeti  an  vcTy  conceniT&teA  fluid  prepa- 
rations, generally  ho  rondo  tliat  oit«  mitilm  roprvsenia  one  grain  oS  llii) 
enido  drug. 

Kesina. — SetiM  arc  peculiar  solid  v«geta1)lo  afltive  prinoiploR,  dol- 
ubte  in  alcohol  inul  iiiAoIiiblu  in  wiit»r,  inont  of  wlifch  aru  obtained  by 
the  precipitation  of  Mtiirntod  tiiicturot  with  water.  Tho  majority  of 
t.|>c  o/Bcinnt  nKins  an>  piirgativoa. 

CoxrecTiOKts. — ConfeclioM  nro  medicinal  KubKtanou  bMton  up  n-itfa 
sugar  into  a  pasty  mans. 

"~  TaocoTior— 7VofAM,or  lozenges,  an  gummy  pollcta  ordialc8,eo  made 
ta  to  diwtolro  Btowly  in  tlio  mouth. 

Snpi>osiTaniA. — SMppoii'toriea  are  conical  bodies,  prepared  for  intro> 
dnctton  into  the  rectum,  where  tbcy  molt  with  the  heat  of  the  body. 
Their  basis  is  genernlly  cncao  butter. 

~  TTtcorENTA  and  Cek.^ta. — Ointmfnts  and  Cerates  are  fatty  solid  prep- 
arations for  e.\ternal  use.  The  cerates  containing  wax  (ceraj  are  the 
firmer  of  the  two. 

^MPiJisiaA.~-Plasten  are  solid  eubelancea  spread  by  the  (lidof  lieat 
upon  muslin,  skin,  or  other  simitar  material,  and  of  such  nature  aa  to 
be  aJbegive  at  the  temperature  of  the  body. 

CaAMTiB. — Paptn  are  medicated  li^vci  or  ehuoM  of  paper  f.>r  irx. 
teraal  use.  Tlio  only  officinal  paficrs  are  thoae  of  muittard,  of  nilntto 
of  potaeiuiD,  and  of  cnnthari<lcA. 

LixiiiBNTA. — Liniments  are  liijwid  proparation*,  genemlly  (oajty  or 
oily,  and  alvraye  intended  to  bo  applied  externally  by  rubbing. 

Tb<r  names  of  Pilvlm  (^Pills)  and  PvLVEnE8  (^Powders)  suflSciently 
tndicato  tlie  character  of  tbc  prcpiirattons. 

TLe  ofTecIa  of  motlicinv  arc  commonly  dividod  Into  Uio  prim/ir^  and 
the  wcowtfary,  or  the  mmrdiate  and  the  rtmott.  An  example  will  prob- 
ably  show  the  diffcrenoc  between  these  in  the  briefest  and  most  forcible 
maoner.  Thus,  the  immodiuto  ofTect  of  a  diuretic  is  incmiscd  unna- 
t»on ;  tbo  socondary  olToct  may  bo  roroovitl  of  eorous  eflfusion  in  some 
^rt  ofUie  Twly.  It  is  evident  that  the  latter  is  brought  about  not 
by  tJlia  medicine  itself,  but  by  tho  changes  it  induce*;  the  increased  ox- 
erotion  causing  a  dimiuution  of  tho  amount  of  the  Suid  in  the  blooU- 
Tossols,  which  in  turn  letuls  to  absorption.  ,'  ;  -    '  >   -  ^^ 

~^o  tonn  or  expression  indkalhn  for  a  given  remedy,  being  in  con- 
stant use,  ought  to  bo  distinctly  understood;  by  it  is  meant  the  point- 
ings  of  nature,  or,  in  other  words,  the  evident  needs  of  the  system. 
Thtts,  hard  ffecos  collected  In  the  colon  are  an  indication  for  a  purgative 
of  Boch  character  as  wQI  produce  watery  BeeretJonfl  to  soften  ihem. 
BclaxatioR  in  a  part  indicates  a  remedy  that  will  awaken  into  new  life 
the  natural  contractility  of  the  part, — i^..  an  astringent.    Again,  the 
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BuppressioD  of  socretion  trom  over-excitement,  or  fW)m  irritation,  ia  an 
indication  for  some  drug  which  will  allay  irritati^nj  while  the  same 
BuppressioD,  when  dependent  upon  torpor  or  loas  of  cell-activity,  will 
call  for  an  excitant, — an  irritant.  The  childish  absurdity  of  treating 
symptoms  by  any  anch  law  as  "  similia^  similibus  curantur"  or  "  diaai- 
mitia  diasimilibus  curantur"  is  at  once  apparent.  The  samo  symptoms 
may  be  the  result  of  absolutely  antagonistic  conditions  and  roqiiiro 
absolutely  opposite  treatment.  Without  occupying  space  with  do- 
taik,  one  example  will  suffice.  Either  irritation  or  dopression  of  tho 
stomach  may  cause  vomiting.  Therefore  in  one  case  of  vomitiog  a 
stomachic  stimulant  such  as  ipecacuanha,  which  when  given  freely  in 
health  will  produce  vomiting,  may  relieve  the  nausea  because  the  da- 
pressed  stomach  needs  a  stimulation  to  bring  it  to  the  normal  level ;  in 
another  case  a  stomach  which  rejects  food  because  it  is  irritated  needs 
a  sedative  like  bismuth,  which  in  health  will  not  produce  vomiting. 
In  the  first  case  the  law  of  similars  seems  to  hold  good,  in  the  second 
the  law  of  dissimilars  appears  to  bo  dominant.  A  law  of  nature  has  no 
exceptions.  If  an  alleged  law  of  nature  has  exceptions  it  is  not  a  law. 
If  it  were  proved  that  under  certain  circumstances  the  earth  without 
tho  intervention  of  any  second  force  repels  bodies,  we  should  know 
that  tho  alleged  law  of  gravity  ia  not  a  law.  It  is  plain,  therefore,  that 
neither  of  tho  alleged  therapeutic  laws  of  similars  or  of  dissimilars  ia, 
in  tmth,  a  law.  They  are  the  results  of  coincidence,  the  expressions  of 
half  truths.  §£lPptoms,  ars,.JndaQd,  but  the  surfac&'play  j2£jliaSBaet 
and  tho  rational  therapeutist  always  seeks  thoir  hidden  meaQJiig.  The 
conscientious  physician  reAises  to  practise  upon  homoeopathio,  allo- 
pathic, or  any  other  restricted  basis,  but  gleans  tberapeutio  know  1  mi g^^ 
(Y-om  all  sources,  guiding  himself  as  far  as  may  be  by  the  lighjt  of  reaaoo 
and  science,  but  hesitating  not  to  go  beyond  into  the  region  of  the  un- 
known and  uncertain  when  distinctly  led  by  the  lantern  of  empiriciam. 

By  far  the  greater  number  of  remedies  are  absorbed  into  the  blood, 
and  thus  find  access  to  tho  part  upon  which  thoy  act.  It  ia  neceesary, 
therefore,  for  thom  to  be  so  placed  that  thoy  can  be  taken  into  the 
blood-vcsseis. 

There  are  five  paths  of  entrance  for  medicines  into  the  circulation, — 
the  stomach,  the  cellular  tissue,  the  rectum,  the  skin,  and  the  lungs.  Bj' 
ibr  the  most  frequently  employed  of  these  is  the  stomach.  It  is  evident 
that,  in  order  to  pass  rapidly  and  readily  into  the  absorbents,  medicines 
must  bo  in  solution.  When  administered  by  the  stomach,  however,  it 
is  equally  plain  that  solubility  in  an  ordinary  menstruum,  such  as  water, 
is  not  a  sine  qua  non,  since  the  varying  acidities,  alkalinities,  and  or- ' 
ganic  contents  of  the  alimentary  juices  give  to  them  a  solvent  power 
far  above  that  of  less  complex  and  varying  fluids.  Thus,  a  modicino 
insoluble  in  water  may  be  dissolved  by  the  acids  of  the  gastric  juice, 
while  another  drug  may  owe  its  activity  to  its  solution  by  the  alkalies 
or  by  the  fatty  matters  of  the  intestinal  fluids. 
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Tho  (tisBolviog  power  of  tho  retrial  fiuida  is  Tory  Hlight:  honoo,  in 
order  to  act  efficientljr,  modidnos  when  pven  by  the  roctnm  must  be  in 
solution  or  be  readily  soluble.  Absorption,  muroovor,  does  cot  occur  so 
miii.Jly  from  Iho  rectum  as  from  the  stomach,  and  a  longer  time  is  there- 
fore  noc<lcd  to  impross  the  system  in  this  way.  In  tho  great  mnjority 
of  caws  roe<Itcinc6  are  thus  exhibited  to  obtain  peculiar  ofTcots  more  or 
lees  local  in  character.  Thus,  an  opium  su)>pository  is  given  in  dysen- 
tory,  or  to  quiet  iiritaiion  of  the  genilthurinary  organs. 

Hedicinoa  which  arc  thrown  Into  the  mhc^ttan&>H»  Ustue  toe  M,\A  to 
he  administered  hypodermically.  The  syrlngQ  employed  Is  provided 
with  A  sharp  nocdlo,  which  mnat  bo  kept  itcrupuloualy  dean  and  froo 
from  mat.  Tho  medicine  must  bo  In  pcrfvct  M>l»tion  and  not  too  Irri- 
tating. Tlio  ndrantagcs  of  this  method  of  exhibiiion  nro  promptness 
Knd  oorlninly  of  action.  If  twenly  mimitea  bo  reqiiirod  for  tlio  ab- 
eorption  of  a  certain  medicine  ft-om  the  stomnt-h,  lV(y  minuted  will  be 
anually  necessary  when  it  is  exhibited  by  the  roclum,  and  five  minutes 
when  it  is  thrown  into  the  subctiuincous  tiMiic.  Tho  objections  to  tlio 
hypodermic  method  nro.  Itrst,  the  dun^r  of  producing  local  inflamma- 
tion and  nhiM-csBCfl;  Meond,  the  possibility  of  throwing  the  whi>lu  mass 
dtrccllyintoavciD  and  havingit  swept  in conccntratod  fonn  into  Iho  heart 
or  Rorro-ccntmH.  I  have  soon  tho  injection  of  a  sixth  of  n  grain  of  mor- 
|AJno  followed  insi<le  of  n  minuto  by  complete  unconscious  now.  collapse, 
arrest  of  rMpimiion,  dropping  of  the  jnw,  and  apparent  death.  The 
danger  of  such  a  mischance  can  be  greatly  leaaenod  by  withdrawing  the 
point  of  tho  noodle  an  eighth  of  an  inch,  alter  it  bail  been  plunge^l  Into 
the  tissue.  The  local  irritation  produced  by  hypodermic  injections  haa 
not  only  very  frequently  produced  abecowtcs,  but  in  not  a  few  eases 
haa  caused  thtal  teianus.  Exceeaive  irritation  can  bo  largely  prevented 
by  certain  prccnutJoiiH,  but  there  are  many  medicinal  stibiitanccfl  whoM 
hypodermic  emplojnnont  might  be  adTnntageoiis  were,  thi'y  nttt  hw  irri* 
tnnt  tor  stich  use.  In  all  casoa  soluiion  mtial  be  complete,  and  if  tho 
medt^ftl  fluWance  h*  ft  ■»"»■  "ft'imi  tlit'  't^  'f  lUKif  ^q  ^^  pndpiUtcd 
br  aUtaltca.  an  excem  of  acid  should  bo  prcauUln  the  water  to  provunt 
nnieWlnUon  bj^flie.  jjiicce  of  ihe  wllubr  tiaaaa.-  An  irritant  whieh  is 
ripidty  taken  up  from  the  i>«rt  may  produce  at  first  smarting  and  pnin 
without  iTeating  any  pcrmnnont  irritntion,  but  a  small  solid  particle 
Ij-ing  In  the  oollular  ttasuo  ia  almmt  nuro  to  cause  inltammntion  and 
ahMOM.     All  hypodermic  inj  liould.  Ihcppr<jre,  be  filtered  before 

bofng  iwod.  It  is  of  the  utnu.  ;;,,  irtance,  even  when  a  non-irritftting 
■Bbstaneo  ix  employed,  that  the  injection  should  bo  absolutely  antiseptic. 
No  soliition  which  has  ondorgenc  any  decomposition  or  contains  any 
growth  nhoulil  bo  u«d  at  all.  Ordinarily  the  solution  should  bo  frwhly 
made.  It  aliould  always  be  prepni-ed  with  boilo<l  or  distilled  water, 
and  should  usually  have  addod  to  it  half  n  drop  of  carbolic  neid.  This 
amount  of  carlwlic  acid  when  thrown  into  the  cctliilar  tissue,  so  fhr  from 
IncrMMing  the  irritation,  has  a  distinct  power  of  relieving  pnin  by 


PRKUUIXARY  COSSWKRA  TIO.VS. 


virUio  of  its  local  nnowthotic  influeooe;  it  ftlso  tends  to  provoot  ab 
and  haa  no  porcopliblo  eflfgct  upon  tho  gonoral  ayrtem.^  Whoo  bypo- 
dermic  eolutiona  aiv  imcndodtobekept,  tJiey  abould coiUnln  tea  par  wnl 
of  cwbolic  acid  with  a  drop  or  two  of  gljOBrin  to  tnery  fltlceo  minima 
ffbich  is  Uio  maximum  amount  lliat  aboiildTio  injoowd  at  one  tjme.  A^ 
cwwidofable  proportion  of  (•Ijoorip  will  throw  out  of  solulion  moat  of 
tho  alkaloids,  but  when  eolutioD  of  the  mcdkinal  auWiaoco  ia  disUnoUjr 
favored  by  ^'ly.  liu.  as  b  tbo  case  with  extraots,  throe  or  four  drop*  of 
the  glycerin  ^l.<<l:k  lu  added  to  tho  hyj>odermio  eolutjgn.  ^ot.oglj^the 
hypodermic  needlo  but  tho'wiiolo  sjTicige  ahould  be  orefully  diainfectg^ 
before  use  with  a  strong  solutioa  of  carbolic  acid  orotl'— -:::-!ftragent 
The  local  iollucnce  of  tho  injection  U  also  influonc  nmtliaJ 

in  which  it  ia  given.  If  it  be  thrown  directly  under  the  akin,  it  m*j 
by  raising  and  tearing  llie  skin  fk»n  its  attachment,  so  iotorfcro  with 
the  supply  of  blood  as  to  cause  local  irritation.  The  injection  ahoulil. 
therefore,  always  be  thrown  deeply  into  tlio  tiaauos,  where  it  may  diffkise 
itself.  The  arai,  leg,  or  any  other  fieshy  portion  of  the  body  tnay  be 
aeleoted,  but  tliero  la  ronaon  for  bolloving  that  the  best  pl«oo  of  iojffo* 
tion  Is  tho  buttocks,  about  ooo  and  ono-luilf  Inchea  behind  tJio  great 
trochanter. 

There  arc  •ovcnd  waya  In  which  medicinal  prlnclploaare  introdncwl 
tlirougb  tho  akin,  Although  tbo  oo^  ono  in  common  nw  ia  tbo  appli- 
cation  of  modhatad  AttT  nwpwftUQoa.  oitlior  with  or  _without  frto- 
tloD.  AbiOrption  takes  place,  of  cour«e,  most  rflp:<Uy  at  thoao  phwes 
wfaoro  Uw  iilun_  i"*  iliiimcst. — the  inside  of  thojliiglia.  tho  Burlhec  of 
UW  afedo^n,  onit  <']><:  illy  tho  arm^ita.  Almost  tho  jyil£_X))]|tti;llf 
which  in  practical  mcdicino  fa  Introduced  into  tKo  vystora  in  this  tot  J* 
mercury.  Absorption  will  tnko  plac«  through  (ho  ftkin  Urbm  bttths,  but 
•oelowly  that  this  method  is  never  made  uso  of  in  tho  constituUoDsl 
treatment  of  dieoase, — unices  the  sulphur  baths,  eomotimos  ""tI'^TW'  '" 
rheumatism,  impress  the  general  syatem  by  absorption,  which  aocmBlO 
me  doubtful.  Kormorly,  medicines  were  sometimes  exhibitod'by  pbcing 
them  on  blistered  surlacos,  beneath  the  raised  outiclo;  but,  except  in  the 
instanoe  of  morphia,  so  much  uaod  in  gastrio  dbturlwaco,  at  proeont  the 
endemic  method  is  very  rarely  employed. 

In  order  for  a  medicine  to  be  absorbed  tlirough  the  lungs  in  soOdiMit 
<|niuitity  to  affect  the  general  system  it  must  bo  in  the  form  of  vapor 
or  gna. 

For  fooal  puitpoios  medicines  are  applied  to  various  parts, — to  the 
skin,  to  tliftJKff,  naros,  Dtucos,  stonwcli,  larynx,  lungs,  rectum,  Tgjpna, 
urathra,  etc  For  tho  laat  Uiroc,  liquid  ])reparstiona  known  as  Jjy'tqfi^ 
or  wlid  ORoa known  as  tiipposUorief,OT,la  caae  of  the  urethra, «(,^Dj(2to 
or  sometimes  as  urethral  fuppoaitories,  are  employed. 

For  the  purpose  of  making  local  applications  to  the  rospiratoty 
orguns,  atomiiation  is  very  commonly  pnicti«ed.  llany  forms  of  appa- 
mtus  »ro  in  uso,  but  tho  principle  in  all  of  them  la  Uio  aamg. 
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rapid  carreot  of  air,  or  ot  ateam,  Ja  forojbly  ejected  (Vpm  a  JiorizoDtal 
^pe,  through  a  capillary  oriiico,  directly  across  a  aimilar  openiDj;  j&^fr 
vertical  tube.  T)i«  rush  of  the  vapor  over  this^econi)  orifice  forms  a 
vacuum;  thu  (lui4  into  which  Ihe'ba.te  of  the  vertical  lubo  tfi  set, 
niibiug  up  to  fill  thi»,  It  sucked  or  drawn  out  through  the  orifice,  and 
M  il  AincrgM  is  broken  into  a  fine  spray,  and  is  carried  along  by  tho 
oumnt  of  air  or-stoam  into  a  mouth-picec,  at  which  »it«  the  patient. 
Il  cannot  b«  gainsaid  that  in  thiit  wiiy  wo  aro  abl«  to  carry  modioinal 
subAtADvc*  not  merely  into  the  Inrynx,  but  into  the  lungs  th«ia«olTC«. 
TolaUlo  moUicinoa  vaiioriieod  by  lieut  are  ttUo  Komolimoa  employed  la 
the  Iroatmcnt  of  lung-afToctionit. 

Thoro  aro  varioui*  chmwa  of  ai^cncios  which  so  modify  tho  action  of 
droga  Mjp  neccaailalp  thoir_coni*idcnilion.    Such  arc  di«oase,  climate^ 
bojiit)  tomporamcRt,  idiosyncraHiM,  aox,  ago,  tim«  of  sdmiaUtration, 
and  emotions. 

Disease  often  fortifies  the  ■systoni  n^ninet  the  action  of  remedies,  so 
that  the  dose  has  to  be  groally  increasod  to  obuin  perceptible  effoota. 
ThuB,  pain  or  delirium  tromena  will  interfere  greatly  with  the  produc> 
tion  of  nartotism  by  opium  ;  or  spinal  disease  with  purgation.  Disoaae 
may  altogether  prevent  the  action  of  a  remedy.  In  all  Iheeo  cases  two 
rulee  should  never  be  lost  sight  of:  first,  never  give  the  medicine  la 
each  doaea  as  would  in  health  cause  death ;  second,  always  bo  sure, 
belbre  giving  lar^  amounts,  that  the  remedy  will  not  make  nmttom 
wono  (aa  a  drastic  in  Intuasosccption). 

Climate,  by  producing  phyitical  habits  or  tondoncioa  in  the  patient, 
often  greatly  influences  Uie  pro^wr  wtcction  and  dose  of  remedies.  It 
b  only  necowary  to  ulludo  to  the  groat  consumption  of  quinine  is 
laalanai  wglona  as  an  example. 

Sobit — indttding  mode  of  life — s^oms  to  alter,  as  it  were,  the  Tery 
concti'  I  roan.     Not  only  does  it  give  typo  to  disease,  by  pro- 

ducing^ j.!L  :r.  i:il  plethora,  or  ilk  opposite,  but  it  also  fortifloa  against  tho 
action  of  single  remedies,  or  whole  classes  of  them.  Thus,  in  the 
opium.«ater,  a  dose  safflciently  large  to  kill  an  oniinary  mnn  serves 
only  to  gratify  the  cravings  of  appetite.  Again,  a  man  accustrjmed  to 
one  narcotic,  as  alcohol  or  opium,  loses,  to  a  greater  or  loss  degree,  his 
auscepiibility  to  all  narcotic  influence;  and  the  patient  whose  bowels 
require  daily  to  bo  moved  by  a  cathartic  finds  that  he  reacts  more 
and  more  slowly  to  medicines  of  that  class.  Again,  a  nervous  system 
blunted  by  oxposore  and  toil  in  the  open  air  is  far  less  susceptible  to 
the  action  of  remedies,  and  requires  larger  doses  to  inlluonce  it,  than 
docs  tho  delicate  organiKation  of  a  woman  weakened  by  indolence  and 
Ittxniy. 

Temperaments  nre  peculiarities  of  organisation  chnractoriEtng  clnssoa 
of  individuals;  idi«sjfneratit»,  peouliarltJes  belonging  to  single  Individ- 
uals. This  Ls  acarcoly  tho  place  to  discuss  tho  subject  of  temperaments, 
but  it  is  allowable  to  slate  that  while  tho  pMcymatie  person  is  no  more 
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essil/  moved  by  medicinal  than  by  other  agencies,  the  nervovs  indi- 
vidtial  anan-ers  as  qniclcly  to  the  one  ae  to  the  other.  IdioByncrosies 
seem  at  present  to  be  beyond  law.  They  are  often  very  remarkable, 
and  a  Icnowlodge  of  them  ia  most  important  for  the  practitioner. 
Thus,  a  relative  of  the  author's  is  thrown  into  the  most  alarming 
fainting-fits  by  eating  evon  so  much  butter  as  would  be  ordinarily  used 
as  a  dressing  for  vegetables  at  dinner.  Some  persons  are  poisoned 
by  thg  slightest  touch  of  turpentine,  others  are  iVightfuUy  salivated  by 
a  mere  particle  of  a  mercurial.  These  idiosyncroaies  are  numerous, 
cannot  be  foreseen,  and  are  often  very  important :  hence  the  necessity, 
in  proscribing  for  an  unfamiliar  patient,  of  always  asking  as  to  his  or 
her  peculiarities. 

Sex  modifies  all  discasoa  connected  with  the  organs  or  the  pro- 
cess of  generation,  but  it  also  does  more.  Woman  is  more  impres- 
sible, loss  robust,  with  less  power  of  resisting  external  agencies,  than 
is  man.  Consequently,  the  dose  for  her  should,  ae  a  rule,  be  lew^than 
that  for  him.  It  is  needless  to  remark  here_at  Jon^th  on  the  neccsajty 
for  abstinence  from  strongly  perturbing  remedies  during  pregnancy  or 
at  menstrual  periods. 

Age,  of  course,  modifies  materially  the  dose.  The  rule  of  Dr. 
Toung,  the  one  which  is  the  most  practical  and  generally  useful,  is 
to  add  twelve  to  the  ago  and  divide  the  age  by  the  result.  Thus,  a 
child  one  year  old  would  require  one-thirteenth,  one  three  years  old 
three-fifteenths,  of  the  amount  necessary  for  an  adult.  Other  rules 
have  been  invented,  but  the  only  one  which  is  at  all  practical  is  the 
following,  proposed  by  Dr.  R  0.  Cowling  (American  Practitioner,  voi.i.'): 

"The  proportionate  dose  for  any  age  under  adult  life  is  represented 
by  the  number  of  the  following  birthday  divided  by  twenty-four:"  i.e., 
foroneycar  it  18^  =  -]^;  for  two  years,  ^  =  ^ ;  for  three  years,  ^^^; 
for  five  years,  ^  =:  ^ ;  for  eleven  years,  ^  =:  -J,  etc. 

Professor  Clarke  (Boston  Med.  and  Surg.  Joum.,  1872)  has  proposed 
a  rule,  which,  although  probably  more  accurate  than  either  of  those 
j^ivcn,  seems  too  cumbersome  for  ordinary  purposes.  It  ia  based  upon 
relative  weights: 

"  Assuming  the  average  weight  of  an  adult  to  be  one  hundred  and 
fifty  pounds,  for  whom  an  appropriate  dose  is  1,  or  one  drachm,  the 
dose  of  most  medicines  must  be  increased  or  diminished  in  the  propor- 
tion of  the  weight  of  the  patient  to  that  number  of  pounds.  This  pro- 
portion is  represented  by  a  fraction  whose  numerator  is  the  patient's 
weight  and  whose  denominator  is  150,  If  a  child  at  birth  weighs  six 
pounds,  the  appropriate  dose  for  it  would  be  yjj,  or  ^;  if  it  weighs 
■  ten  pounds,  yi^,  or  ^.  A  child  two  years  old,  weighing  twenty  pounds, 
would  require  ^^0.  *>r  about  1^  of  an  adult  dose ;  or,  more  precisely,  nj. 
A  person  whose  weight  is  two  hundred  pounds  should  have  i^,  or  li 
of  an  average  adult  dose." 

It  must  never  be  lost  sight  of  that  children  bear  narcotics  very 
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bwlly,  And  thnt  tho  doM«  of  aucb  ramoditia  for  tliom  aliould  aiwn^-a  bo 
proportionally  «inall«r  than  for  lh«  ndiilL 

Time  cf  Adminislralion. — Aliaorplion  takc«  pl««o  mo«t  ntpidJy  In  «■ 
«inpty  Btomiicli,  ftml  conscguetill^-,  when  rnpidity  of  action  in  drairod, 
TEe  modicino  iTiould  bc^von  und.cr  suclt_ciiv<iin8tnnccs.  Thus,  a  pur- 
gtttiro  ill  1^  -.iim«i!l  when  given  liefonj  blvAlcfaU.  Sulwlaneos  which 
mn>  irru.,;::i_'  to  tbo  Htoniiirh  iihouM  nlw.iyw  be  ndminiHtured  not  only 
proporly  (lilut<>d,  but  aUa  when  tho  visciw  i»  li!lo<l  by  n  msM  of  food, 
which  may  sorvo  still  fUrthcr  to  l(!S>><;n  thoir  concontmtion.  Hence 
onch  ramodica  m  iodino  nnd  arsonic  nrv  proforably  exhibited  aRor 
men  la.  Oo  tho  other  hand,  whonorur  a  romody  iti  especially  intendod 
to  act  on  the  mucom  mem  bran  o  o£thu  stomach,  it  ahould  bo  given 
trhan  the  Tiacna  is  empty.  Again,  some  drags,  such  as  iron,  are  best 
dissolved  by  the  nrid  gastric  jtiicc,  and  it  is  a  matter  of  some  im]>or- 
tance  to  place  tbom  in  tho  elomaoh  after  eating,  when  the  proceaa  of 
digestion  is  most  vigorous. 

Mental  Emttion. — Space  is  wanting  to  discuss  at  any  length  the 
influeoee  of  the  imagination  upon  tho  action  of  romedics;  and  the 
reader  must  he  referred  to  the  delightftil  book  of  Dr.  Tuke  fur  illustra- 
tions.  Suffloe  it  to  state  that  a  positive  annoancement  that  a  remedy 
will  have  a  certain  effect  has  often  a  most  remarkable  influonoe  in  pro. 
dacing  that  eft'ect,  wpeoialiy  on  persons  of  nervous  or^anination  and 
of  not  too  great  ctilture  to  have  faith.  I  have  given  a  hypodermio 
Ili^ttOD  of  a  grain  of  morphine  to  a  man,  inducing  a  degree  of  hyp- 
notiam,  and  tho  next  day,  doubling  tho  siso  of  the  injection  but  wilh- 
Iniwing  aUjn.orphine,  have  cuuitcd  a  much  more  intonito  vffect. 


Off  TnK  Abt  or  Pbkschibino  Mkdicimks, — In  tho  pmetical  use  of 
roaiedies,  very  much  depends  upon  the  mothotU  of  their  combination, 
and,  so  far  as  concerns  thi>  reputation  of  the  physician,  no  little  im- 
|>ortanco  is  to  bo  uttachi.'d  to  the  mere  presc^ription-wriiing.  Tlio 
reotpos  of  the  master  arc  very  widely  seen,  and  ho  who  is  incorrect  in 
the  gmmmnr  or  spelling  of  hii  English  or  Iialin,  or  departs  without 
PMUon  from  tho  tradttiunal  fbrms,  lays  himself  open  to  ridicule,  than 
which  nothing  is  more  damaging.  A  crooked,  bad  chirography  ia  tlw 
traditional  mark  of  literary  (kmo;  hut  absolute  plainness  should  be  a 
tine  qwa  non  in  the  writer  of  prescriptions.  This  should  also  apply  to 
abbroviations :  these  should  be  of  such  a  character  as  not  only  to  he 
readily  made  out,  but  also  to  be  so  evident  aa  to  afford  no  shelter  to 
tho  apothecary  whose  carelessness  has  led  to  serious  error.  In  the 
case  of  alkaloids  and  o'hor  powerftil  remedies,  the  chief  name  nt  least 
abould  be  written  in  lull.  In  writing  the  prescription,  all  the  ingre- 
dients should  first  be  put  down,  then  the  number  of  doses  shoald  be 
decide'l  upon,  and  >he  iadividual  amounteof  each  substance  marked 
Kriatim.  It  is  a  very  good  custom  alweys  to  place  first  upon  the  list 
'Jixe  stroogest  of  tlie  drugs  employed.     Without  further  comment,  the 
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following  recipes  are  appended,  Bimply  aa  examples  of  the  method  of 
writing  prescriptions :  the  first  two  only  are  gives  in  f\ill,  with  dato, 
ngnstnre,  etc. : 


Jonr  BifiTB,  ^Batt, 
B  Tr.  natharidij,  (Ja; 

Tr.forriehlor^fSM. 
U. 
B. — TiftMn  dropi  thna  Omfu  u  it,j. 
July  I,  ISSe.  B.  W.  W. 

Jon  Joxm,  Em. 
B  Srr.adlbB, 

ejT.wnafia,  Uf|l; 
Liq.  moiphtna  anlpb.,  fjn; 
S7T.  tolntu.,  q.  I,  md  f^'"- 
H. 
B.— DMWrtipoonfBl  (bin  timM  *  di;. 
Joly  I,  IS8S.  H.  S.  T. 

B  OLmoirbiUB,  f^il; 

OL  UD7Bda1a  vuun,  gtt.  tI  ; 

M noU.  UMia,  f  Jlr. 
IL  «t  O.  Muoli. 
El.— T*bl«>poanfii]  thrM  tlmM  ft  dkj. 

B  Camt  eutharidii,  q.  >. 
Ft.  aDplaatrein  111  x  It  dds- 
8.— Uia  •■  dlTMted. 

B  Eitr.  ebirmtn,  gr.  11 ; 
BtijehDina,  gr.  i; 
Ferri  pdlr.,  31; 
Olaorw.  piparif,  gr.  rtlL 
U.  M  EL  mu.  in  pil.  xi  dif . 
S^-One  before  idmIi. 


B  QnlDinn  inlph.,  gi.  xxxtIi 

Tr.  ferri  ohtorldi,  fSili) 

Qljoertnl, 

S^rmpl,  iH  fjlii. 
H. 
8.— DwHrtapooiifiil  >Itcr  maHw, 

B  Hjdrwg.  obi.  mltll,  gt.yit 

8Maluri,q.  1. 

U.  M  A.  pair.  Tl. 

6.— ITw  M  dlraoted. 

B  Addl  tunlet,  3L 
Ft.  pnlT.  In  oliart.  Ti  dir. 
S.— U*BUdireated. 

B  Sitr.  ooloojnth.  aamp.,  gr.  sU  t 

Eitr.  belUdoDDa,  gr.  11 1 

AJfies,  gr.  (Till ; 

OL  sujophjl.,  gtt.  zil. 
M,  at  fL  pit.  ziL 
8.— One  at  bedtime, 

B  Senon,  Slllf 

H*gDeail  mlphMi^ 
H&ni]>,  U  JHj 
FtBDlenll,  3>; 
Aqnn  bollientii,  On, 
Maoer>  per  horun  In  Tue  leTJIer  oluuo  el 
oolk 

8. — Blaet  Draagkt,      Dou^— A  ttBcnpfni 
ever;  aix  honn,  nntil  it  operates.* 


The  art  of  combining  remcdicH  is  not  a  difficult  one ;  but  in  prac- 
tice certain  principles  should  not  be  lost  sight  of.  Chief  of  these  are, 
to  prescribe  as  few  remedies  as  possible,  and  to  use  no  powerfbl  drug 
without  a  very  distinct  idea  of  what  it  is  intended  to  do.  Whenever 
it  is  desired  to  give  a  powerful  remedy  in  increasing  doses  until  its 
physiological  cficct  is  produced,  it  should  always  be  given  by  itaolf. 
Thus,  it  may  be  necessary  to  give  arsenic  eo  as  to  impress  the  system, 
at  the  same  time  that  iron  is  indicated ;  but  the  two  remedies  should 
be  given  separately,  so  that  the  dose  of  cither  can  be  increased  01 
diminished  independently  of  the  other. 

The  principles  of  combination,  formulated  below,  were  long  ago 


*  Thoe  preicriptioDi  an  printed  a>  amally  writtea,  with  abbreriatioDS.  Tbe  fall  MB- 
troett  of  direction!  to  tbe  apatbecary  are: — MiioB — Uiice  et  fiat  emolsio — Fiat  emplaitniD 
ill  X  iT  Dneiaxnm — HlMe  et  Bat  maoa  in  pilulaa  Tigiati  dirldendiu— Miaee  et  fiat  pulrenr 
MX — Fiat  puiTi*  in  ohartulu  »x  diridendua — Mlioe  et  flat  pilolai  doodedio. 


PRKUMIXARY  COKSIDERATIONS. 


109 


eounciated  by  Dr.  Paris,  bul  ara  to^lay  as  imperative  m  atot.  Uedt- 
oloeB  are  coinbinfld : 

FiTsl.  To  augment,  corrool,  or  modify  tba  aotloa  of  a  medloino. 
Thus,  purgativoa  act  muoh  more  kindly  wben  a  number  of  tbem  are 
Qnit«d  t<^otlier.  Tbe  oblof  reoBoa  of  thb  probably  is,  thai  as  dif- 
foreot  remedies  affect  dilFentnt  portions  of  Uio  gut,  the  whole  iuteetine 
la  beaC  raaoliod  by  a  uniou  of  thv  divcreo  HiibsUtacos.  It  may  talce  an 
inton-to  irrilutton  of  the  muoouA  mvmbrano  to  purge  as  actively  an  does 
a  mild  [rritution  of  boib  tlio  mucouii  mombriino  uiid  tbo  muHcular  cont. 

Thoro  nro  powerful  mcdiciniM  wbitli  m  t  rtimilarly  upon  some  parts 
of  Ihu  ■jr^iitiisiii  but  dlwumilsriy  upon  ollmr  parts.  By  comliiiiing  such 
remcdiu^  puwvrful  clfocts  eiio  bo  obtained  at  the  points  wlivrc  Uio  two 
Unoa  of  action  oroM  each  othori  without  intluoDcing  to  a  grout  cxt«nt 
othvr  portions  of  tlio  systom.  Thus,  chloral  produMS  ek-ep  by  its 
aclion  upon  tbo  bruin,  and  also  baa  a  distinct  tnduonco  upon  tho  iioarl, 
bat  Dono  upon  tho  jntjiatinal  trnpi  Murphino  acts  upon  thv  bruin,  and 
docs  not  influonco  the  heart,  but  has  a  poworAil  oflVjct  upon  tho  intos- 
tinal  tract.  Dy  combiDing  chlorul  and  morphino  wo  j^t  an  ovorwhtilm- 
ing  conjoined  inlluonce  upon  the  brain  in  produoing  Bluvp  with  tho  lotut 
possiblo  disturhanco  of  tbo  heart  and  of  tho  intosUnal  tract. 

Seeondljf.  To  obtain  the  joint  action  of  two  or  moro  divoreo  remo- 
dios.  ThuBj^in  a  cough  mJJtture.  morphine  may  bo  included  to  quiet  the 
cough,  while  ipecactianlia  and  squill  (in  accordance  with  tbo  tint  prin- 
ciple) are  added  to  affeot  tbo  mucous  membrane.  The  application  of 
tJus  priuoiple  requires  caution,  or  the  practitioner  will  be  led  into  that 
chief  abomination,  polypharmsgy.  It  ia  worse  than  f\ilile  to  altenipl. 
to  prescribe  for  every  symptom.  It  is  the  underlying  cause  of  the  dlit- 
order  or  tbe  understratum  of  bodily  condition  which  must  be  sought 
out  and  prescribed  for  tiimply. 

Thirdly.  To  obtain  «  special  combination  which  Ia  really  a  now 
remedy,  or  which  oxpcrionce  luis  shown  acts  almont  a«  a  new  roniody. 
Thus,  when  to  iodido  of  potassium  in  solution  corro»ivo  sublimato  is 
added,  a  now  chemical  oompouud  is  formed,  which  oxporionoo  bos 
•hown  to  be  of  great  value  in  syphilitic  diseases.  GriffiliLa-ftaUJMicilc 
mixture  is  another  instance  of  tho  use  of  chemical  changes,  th«  proto- 
oarbonato  of  iron  boing  formed  out  of  tho  sulpliato  of  tbe  inotnl  and 
tb«  carbonate  of  potassium.  In  tbo  famous  Uovur's  powder  no  chem- 
ical cliango  occurs,  but  tho  ordinary  action  of  opium  upon  the  skin  is 
so  enhanced  that  tbo  coinhinntion  may  bo  looked  upon  almost  us  a  new 
remedy. 

Vourthlg.  To  afford  a  suitable  form.  Thus,  acacia  is  addod  to 
moke  an  emulsion,  or  confoction  of  rose  to  moke  a  pill.  In  the  choice 
of  excijients,  care  should  be  exorcised  to  select  a  substance  fro*  from 
medioU  properties,  having  no  chemical  incompatibility  with  tbo  modici- 
aal  agent,  and  of  suitable  phy^iical  cbonicter.  ^rEwLfirumbe  pflep 
moke  ajpwd  bamsjbr  pilla ;  but  with  nitrate  of  silver  tbcy  are  cbom^ 


Ill 
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calljr  looomiMtible,  od  oooount  of  ihe  chloridM  to  them.  Wkao 
k  prwcriptioD,  tbe  utmoHl  care  should  bo  taken  to  use  sacfa  oxei|dc 
that  the  oombbattoD  shall  not  only  be  attractive  to  the  eye,  but  nJw^ 
M  little  repolriTe  to  the  palate  aa  may  b«^  \VheaeTer  poaaiblo,  the  {ifll 
form  nhould  be  employed  with  bitter  or  diasgreoable  medloitua.  Th« 
pill  maj  be  readily  coated  with  silver>foil ;  tooic  pilla  may  be  coat«4 
with  iron  by  shaking  or  rolling  ibem  In  ferri  pulvis  while  00ft  and 
Mit-ky.  Sugar-ooated  pills  and  "compreond  pills"  are  liul>)u  to  gel 
M>  bard  and  Insoluble  that  their  use  requires  caution.  In  rvgard^ 
to  mixtures,  flaroring  oils  should  be  ft>eely  used,  and  tbu  power 
glyoerio  to  oonocal  the  disagreeable  taate  of  many  subfttanccB  afaooli 
be  remomberod.  Tho  reoont  intntduction  of  eapniea  for  the  a(lmini»-' 
tnttioii  of  nau»ootM  medlclnea  Id  a  pbonnaccutical  iinproTomont  ol  the 
firit  rank.  Them  enpsulos  occur  lu  two  fonnA.  Hard  capeuioa  tr« 
prcpsrwt  to  hu  filled  extern poranoously.  Tlioy  can  bo  niwle  lar^ 
•DOugli  to  hold  ton  minima,  allhouf^h  this  sixv  cannot  bo  OMily  swal- 
lowud  by  vTcry  portoii  wtthuut  a  little  tiaining.  Tho  aolt,  fle) 
citpMiluH  sra  tilled  by  the  Tnannfavturiiig  chemiMA.  Tiiny  can  be 
swallowed  by  most  poreoiiH  up  to  tho  sizo  of  ono  dtachin.  Not 
may  solid  praparations  bo  glvon  in  capsulua,  but  also  oasentlal 
Tolatile  liquidis  fixed  oih,  and  fluid  extnicts ;  indoc<l,  almost  any  liquid 
tho  doee  of  which  ts  not  too  largo. 

JnompatibUitiei. — In  comhiuing  romodies,  tho  subject  of  tncompati- 
bllitJos  most  never  be  lost  eight  of.  The  kinds  of  incompntibiliiiBs  an 
two  in  number, — physiolo^cal  and  chemical.  The  firet  of  these  it 
would  require  large  space  to  discuss  flilly,  and  any  one  flirottiar  with 
thi3  l«xt  of  the  book,  if  possessed  of  the  slightest  reasoning  powen^ 
can  rcuilily  wake  all  neoossary  doductiotis. 

In  inany  works  on  materia  modica  long  Hats  of  chemical  inoompatl- 
billties  are  given  In  Uie  accounts  of  individual  drugs.  These  lisla  have 
MOmed  to  me  useless,  as  I  have  never  met  with  a  student  wbo  covhl 
commit  and  retain  them.  Montovor,  thoy  ooiitaio  so  much  matter  of 
no  practical  uvo  that  the  valuable  portion  \»  hidden  out  of  sight.  A 
certain  amount  of  chemical  knowledge  i»  i»uential  to  the  student,  and 
is  not  to  bo  taught  in  a  book  liko  tho  prevent.  Ite  who  would  tgno- 
rantly  combine  sulphuric  acid  and  a  carbonate  needs  to  re-study  his 
chemical  text-book.  All  that  I  shall  do  hero  is  to  point  out  oorlaifl 
principles  and  a  few  especial  roaclions.  The  following  rulos  may  servi 
for  a  guide : 

SotutU  salts  which  can  by  mutual  decomposition  form  an  inaolubls^ 
(impound  will  midurgo  such  decompositioti  whon  they  meet  In  solu* 
tion,  and  will  precipitate,  unless  in  some  very  raru  instancos,  in  which 
ft  double  salt  ts  formed. 

Soluble  tails  which  are  not  capable  of  forming  an  insoluble  udi 
never  precipitate,  and  rarely  undergo  decomposition,  whon  thoy  ma 
in  solution, 
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Xiiurai  acids  dooonipo»e  anlt^  of  tbe  woak«r  (rarbonic,  noetic,  otc.) 
ftcids,  und  form  vUtotw  with  alcohol  aud  alcoholio  proparations. 

AUJatkt  prccipitato  the  all<itliiirj!i  nni  Die  solublo  Qon-^alino  mo- 
Ullic  salta. 

Glueoaidts,  «ueb  aa  wiitonin  mid  ""'fTygm"  abould  sot  be  pre- 
Bcribod  with  tna  acid«  or  cmt^ltuu. 

Tannic  aeid  and  all  oubstAociM  coDUiaing  It  aro  incompatible  irltli 
alkaloids  and  drug*  coiitiiim^iL:  M  >-ni,  witb  nibumeu  aod  gcifttin,  and 
with  mottt  fioltilSto  motallii'  itiL.i ,  uj»j  1  in  mcdigino. 

'  iodide  and  iodida  luv  iiK<iiii;>iitibIo  witli  tbo  alkaloids  and  llio«ub- 
fltanc>»  containing  thoni,  i\a  well  at  with  must  Bolublo  motollic  anils. 
Tho  iodide  of  potassium*  should  always  bo  prescribed  alone,  or  only  in 
combioatioa  with  corroaivo  eubliniiiU)  (with  which  it  forms  a  doubin 
Bait),  or  with  iodine  it«olf. 

Tindurct  and  oiber  alcoholic  preparations  containing  roein  pr«cipital« 
the  latter  when  wat«r  in  added, 

Nitr^tte  of  silver  ehould  always  bo  preaci'ibed  alouo,  or  in  oombtna- 
tioD  with  opium  or  extract  of  byoscyarous  only.  Most  vegetable  extracts 
deoomj>oM  it,  and  with  oreaaote  it  la  aaid  to  make  an^xploflive  compound. 

Corr'>tie€  sublimate  b  inoompatible  with  almost  overytliinj^,  and 
■liould  bo  given  in  simple  syrup :  «v«n  the  compound  syrup  of  aarrta- 
porilbt  is  said  to  dooompoao  it. 

Syrap  of  4^i7/,contRinincr  acetic  acid.iti  inoompatible  vith  carbonate 
of  ammottiuio,  but  ppt  with  i  '■■      i      i 

Acetate  and  suhacetaU  oj  U\oi  ait:  iti<.:ompatiblo  with  nimoel  erory- 
tfatng,  but  are  novertholoM  fVoquontly  used  in  lotion  with  opium,  the 
iosolublo  compound  fomicd  bQia^  thompoutically  active. 

Yegetable  infusions  are  gonornlly  iocompatiblo  with  motallio  salts. 

Clasrifioation. — In  every  treatise  on  therapeutics  some  method  of 
arraii;;lng  the  jndjyidual  dru];^  la  naoaBBayy.  In  earlier  odlilons  of  this 
worlc  [  stated  Uiat  no  satisfactory  claBoitloation  of  druga  aoomod  poasl- 
blo  with  the  then  exiatenl  knowledgo  of  the  subject.  Our  acKjuaintance 
with  therapoutic  agonta  and  thutr  action  upon  the  orgniiliin  hua  onor- 
rnoualy  incrcAsed  in  the  laat  two  decades,  and  it  has  appearud  to  mo 
that  at  prasunt  we  can  a]>pi-ouch  much  more  closely  to  a  really  scionlifio 
nrntiigomenl  than  via.*,  bufore  poH^ibtu.  I  Imvc,  thcrvfon;,  nrrungvd  the 
book  in  occordiinco  vritb  tho  ticbonio  diii>cily  hcroaflor  sot  Ibrtb.  Some 
of  tho  familici  aa  here  defined  nra  not  thoroughly  natural,  hut  most  of 
the  groups  liare  much  of  utiifv  in  [Ii.  ul^ii'Iv.'j.  .iml  of  propriety  in  their 
^latlons.  TbuH,  «nti«pa.-*i:n)';j  •  .11-1  lidl.  .,.(i,'i  i hiin  a  hcitp  of  incon- 
gruilica,  hut  dvlirifnoienlji  arc  singularly  united  together  and  opposed 
to  Horanifavivntn,  while  anliporiodicii,  perhaps,  ought  to  bo  merged  in  tho 
alteraltvca,  with  which  through  arwnic  thoy  aro  clo«cl}'  related. 


*D«>tb  I'M  rwultiJ  fMmapnnripUosoaiitaieiagitt]rduito«Mull»dldeorpotuitaiD,ill 
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DiviBiOM  I.— SrsTUiio  BcuEDiXB,  subBtancea  which  act  on  Uw 
solid  or  fluid  tisaueB  of  the  body. 

Division  II. — Eztbakxoub  Bbhesies,  subBtancas  which  are  em- 
ployed to  act  OD  secretions,  excretions,  or  other  liquid  or  solid  bodiaa 
which  are  not  human  tissues. 

STSTEIUC  EEMBDIE3. 

Clabs  I. — Geitkbal  Bxmsdies,  drugs  which  affect  the  tissues  of 
tlie  body  generally  or  such  organized  syetflms  as  reach  all  portions  of 
the  body. 

Obdkb  I. — Nervines,  drugs  which  affect  the  nervous  system. 

Obdkb  II. — Cardiants,  drugs  which  affect  the  circulation. 

Obdeb  III. — Nutriants,  drugs  which  affect  the  nutritive  movements 
ol  the  body. 

NBEVINBS. 

A.  Medicines  which  act  upon  the  cerebrum. 

B.  Medicines  which  act  on  the  lower  or  nervo-muaoular  apparatus. 

A. 

Fahilt  I. — Anti^tamodia,  feeble  cerebral  stimulants  which  are  em- 
ployed for  the  relief  of  minor  spasms  and  other  uerrous  symptoms,  tho 
result  of  insufficient  nerve-power. 

Fahilt  II. — Anasthetks,  drugs  which  are  used  for  the  production 
of  antDsthesia. 

Fahilt  III. — Somnifacients,  drugs  which  when  in  sufilcient  doses 
produce  deep  sleep  without  delirium. 

Family  IV. — Delirifadents,  drugs  which  when  in  sufficient  doses 
produce  delirium,  followed  by  stupor. 

B. 

Fahilt  V. — Excito-motors,  drugs  which  produce  violent  tetania 
spasms. 

Fauilt  TI. — Depresso-tnotors,  drugs  which  cause  paralysis, 

CABDIANTS. 

Familt  I. — Cardiac  SHmvlants,  drugs  which  increase  tho  ortorial 
pressure. 

Fahilt  II. — Cardiac  Depressants,  drugs  which  lower  tho  artoriol 
pressure. 

NUTRIANTS. 

Fahilt  I. — Astringents,  drugs  which  call  into  exorcise  tho  vital  Amc- 
lion  of  contractility. 

Fahilt  II. — Tonics,  drugs  which  so  influence  nutrition  as  to  increass 
the  vital  power. 
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Fauilt  IIL — MterativeSf  drugs  which  so  modify  nutrition  aa  to 
overcome  ccrtaia  chronic  patliological  procesaea. 

Fahily  it. — Aniiperiodics,  drugs  which  so  modify  nutritioa  as  to 
overcome  the  effects  of  malarial  poisoniDg. 

Familt  V. — Antipyretics,  drugs  which  so  modify  nutrition  as  to 
overcomo  fsbiile  movements. 

Class  IE. — Local  Bxiudieb,  drugs  which  affect  one  organ  or  ap- 
paratus more  or  less  isolated  from  the  remainder  of  the  body. 

Fauilt       I. — StOTnachics.* 

"  II.— Emetics. 

"  III.— Ckithartics. 

«  lY.— Diuretics. 

"  V. — Diaphoretics. 

"  TI. — Expectorants. 

"  Til. — Emmejiagaguet. 

«  Y  III.— Oxytocica. 

"  IX. — Sialagoguea. 

"  X.—Errhines. 

"  Xl.—Epispastic8. 

"  XlL—Bitb^acierOM. 

«  UIL-BBcharotica. 

"  JJY.— Demulcents. 
XY.— Emollients. 

«  XYl.—Protectives. 

EXTRANE0D8  REMEDIES. 

Family  I. — Aniacida. 

"  II. — Anthelmintics. 

"  in.— Digestants. 

»  lY.— Absorbents.     ■ 

"  Y.— Disinfectants. 


*  Th«  dtlnltlou  mn  not  glTon  In  thaw  fiuniliei,  w  Oitj  mn  old  mnd  well  k&omi  uid 
dulr  um«i  ibow  th*  roadar  to  wlut  orguu  auh  ftppliei.  It  ahonld  b«  Mated,  howBTw,  that 
thi  biBllj  *laiiiaili«  oontaliu  drugi  which  bra  oaed  limpl;  u  itimnluila  to  the  futio- 
Inlcvtlaal  tnol,  inolodlng,  Qanton,  SimpU  BiUtn,  ao  sUtad,  ud  AmMiie*. 


DIVISION  I.-SYSTEMIC  REMEDIES. 

CUSS  I-GENERAL  REMEDIKS. 

ORDER   l.~NERVINES. 


FAMILY  I-ANTISPASMODICS. 

Umdeb  the  namo  of  Antispasmodics  arc  grouped  in  this  troatiae  ■ 
Dumber  of  medicines  goDoratly  of  very  feeble  powers,  but  of  frequent 
use.  In  certain  conditions  of  the  nervous  637Btem— coaditions  nssociatad 
with  woaknoas  rather  than  with  simple  depression — the  norvo-centeM 
appear  to  bo  mora  susceptible  than  is  normal  to  external  impressioDa, 
as  well  as  to  those  impulses  which  originate  in  the  cerebral  centm 
themselves  and  are  connected  with  the  emotions.  Ab  a  rosnlt  of  this 
etate,  various  symptoms  arise,  of  triQing  import,  but  often  apparently 
severe,  and  always  annoying.  Such  symptoms,  in  their  mildest  form, 
constitute  the  slate  of  unrest  known  as  nervousness;  io  their  seveior 
tj-pe  thoy  may  rise  in  intensity  up  to  the  wildest  convulsion  ofAyjtffr^. 
It  is  in  this  class  of  affections  that  the  so-called  antispasmodic  on 
useful.  As  the  condition  which  they  relieve  is  always  associated  with 
weakness,  they  are  often  spoken  of  as  "  norvo-stimulanta ."  In  regard 
to  most  of  them  there  is  but  little  evidence  of  their  increasing  power 
or  functional  activity  when  administei-cd  to  healtby  individuals.  Soma 
of  tbem  act  very  slightly  upon  the  circulation  when  given  in  veiy 
large  doses,  and  a  few  when  administered  as  freely  as  possible  induct 
slight  cerebral  symptoms,  such  as  vertigo ;  but,  except  camphor  and 
Hoffman's  Anodyne,  none  ni-o  capable  of  producing  serious  poisofr 
ing.  As  any  theory  of  the  method  in  which  the  byaterioai  codvuIbob 
originates — of  its  immediate  causoF  and  the  mechanism  of  its  produc- 
tion— would,  with  our  present  knowledge,  bo  at  best  but  an  ingeniou 
speculation,  the  safest  plan  in  regard  to  the  action  of  drugs  bolongiog 
to  the  class  now  under  consideration  is  to  kccept  the  teachings  of 
clinical  experience  as  to  facts,  and  to  avoid  theorixing  as  to  the  way  ii 
which  the  results  are  brought  about. 


ANTISPASMODICS. 
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<^^^^^.,j-t*      MOSCHUS-MUSK.    U.S. 

A  blgbly  odoroutt,  uncliinua  siilt.itance,  obtniQOd  l>om  the  glanda 
aUoaUd  ju»t  m  iVoat  of  tli«  j>i-<:jiuii»l  oi-iAco  of  Ute  MiMohus  tnoaoblf- 
eras,  01*  miujL-decr  of  Tl)Ib.ct.    Th«  geuuiuo  muak-aac  is  to  be  diatiu- 

jiod  from  imitnlioQi  of  It  by  t!-.'  ^^nh-^  l>,ii'!'  ^mutiged  concentric 
By  nronnd  n  miniito  orilico.  A;"  J!  « ■  lii-  u-  i  .mui.i  <:,  miuk  ia  very 
(pxatly  lulullurntvd. 

PuYSioUtOiCAt  AcTiOM. — )kfii«k  iippoiint  to  RCC  upon  tbo  ncn-oua 
By^tem  siiogly  as  a  mild  etiinulunt  nnd  iinltsiMtMDudic  Jdr^g  nnd  Sun- 
delin  bftvo  export  men  t«<l  iriih  it  upon  ln-althy  men  with  itoincwhat 
oontradiciory  reeult«.  According  lo  the  fii-st'iutmotl  observer,  twenty 
grains  of  it  inducie  exbiJaratioo  without  lassitude,  but,  according  to  i1m> 
tatt«r  auttiority,  nmy  cnuea  gutdipess,  drowfiioeas,  nod  lassitude.  Both 
observers  noted  a  slight  increase  in  tbo  fVequoncy  of  tbo  pulse,  tt  seoms 
lo  nte  o^'ldent  that  the  aclioa  of  music  upon  tho  healtJty  oi^ganisni  is 
a  ^*ory  feoblo  and  unoertain  one.  Yot  there  b  conaidomblo  clinical 
ovidciivo  tliat  wliuii  tConervoua  synUiia  is  exliausted  it  is  of  Msn'ice  in 
QtlminfjS^jjggjBSK  ^i^d  cQualisiug  the  (li»tur1?e<l  balunco  of  narvoaa 
power. 

TiiKOArKtiTica. — Huaklflst  present  very  little  u«od,  but  it  Is  strongly 
rocuiaini'iiilud  by  dome  of  the  older  wrilorx  in  variouH  sjyismodic  affec- 
tions,  vttpvcuilly  iu  kj/stcriait  convuiwm.  In  hiccovgli  it  has  been  con- 
nderod  »  Hpecific.  ]u  my  cxpuricnco,  in  the  crisis  of  low  fevers  when 
the  sjnnploms  of  ncrvoua  «xhiiii»tion  are  extreme  and  threaten  death, 
musk  is  n  very  raJuablo  rviovd)'.  Thus,  in  advanced  ti/pAoid  ftvtr  n 
ooodition  sometimes  develops  in  which  the  pulse  is  exceedingly  feeblo:, 
and  the  temperature  has  a  tendency  to  rise  lo  a  great  height,  but 
yields  almost  immedtniely  to  the  um  of  cold,  only,  however,  to  re- 
mount as  soon  aa  tho  cold  is  witlidniwn.  1  have  si'on  mu«k  at  «uoh 
tjme  control  the  temporaturo,  steady  the  puUe,  and  apparently  save 
Ufo.  In  other  CMW  of  advanced  fevers  the  powers  of  the  syetom 
entirely  give  out,  and  the  patient  passes  into  a  condition  of  cullap»u, 
with  subnormal  icmpernlurc,  aitd  mayhap  coma-vigil:  t]iis  stale  i 
liave  also  soca  relieved  by  musk.  Many  years  ago  Troosscau  rocom- 
mendod  music  ver>-  highly  in  the  atiixk  pneumonia  of  drunicards.  In 
all  casoa  of  «d>-namic  pneumonia  with  wild  or  mutterinj;  delirium  muak 
••.,•  *'"'y  "*■•')'  iimody.  From  ten  to  Unoen  grains  of  musk  (the  best 
nltainnblo)  niu«t  bo  given  at  a  dose,  preferably  by  rectal  injection,  sus- 
pended in  mucilage.  The  effect  of  the  ungle dose  lostaabqut  aix  liour^ 
Tb« dose  of  the  Tinciure  o/Musk  (Tinaara  JUofcAi^— 1  to  10,  U.S.)  is 
.IVom  one  to  two  fluidrachnis. 


Cabtokecu — Cast'ir. — Tlie  preputial  fotlJctoe  of  the  beaver  are  pyrU_ 
form  sacs,  occurring  in  paijw,  and  eop fining  an  unctuous  material, — 
tho  eattor.   This  ia  a  Aubtitarcc  allied  to  musk  in  its  physical  properties. 
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and  apparently  also  in  ita  modicinal  qualitiea.  It  is  certainly  tesB 
efficient,  however,  than  muak,  and  Mr.  Alexander  {Pereira't  Materia 
Medica,  American  edition,  1866,  p.  949)  is  aaid  tQ.hj>ve.tfl^eD  a  qusrtar 
of  an  ounce  of  it  without  having  experienced  any  effect.  It  ia  em- 
ployed in  the  aamo  affections  as  musk,  in  doses  of  fifteen  to  sixty  grains, 
suspended  in  mucilage.  The  tincture  of  the  U.  S.  P.  1870  was  stronger 
in  alcohol  than  in  castor. 

J,  , '-     VALHBIANA— VALBHIAN.   U.S. 

The  root  of  the  Valeriana  officinalis,  an  herbaceotis  pareonial  of 
Great  Britain.  It  consists  of  a  short,  yellowiah-white  rhigomo.  with 
numerous  fibrous  roots,  of  a  bitter  taste  and  peculiar  odor.  The  aotlTe 
principle  of  valerian  appears  to  bo  the  oil  of  valerian,  which,  oooording 
to  Pieriot,  consists  of  a  mixture  of  valerian  camphono,  valerian  cara< 
phor,  valerianic  acid,  resin,  and  water. 

PBysiOLOOiCAii  Propsbties. — Upon  cats  valerian  has  a  very  ex- 
traordinary  effect,  attracting  them  strongly,  and  greatly  exciting  theii 
sexual  passions.  It  is  possible  that  this  action  is  eug^estire,  due  rathei 
to  the  resomblanco  of  the  odor  to  that  of  the  animals  during  ftoxoal 
excitement,  than  to  a  direct  action  of  the  drug.  Valerianic  acid  given 
to  rabbits  in  large  doses  produces,  at  first,  a  slight  acceleration  or  the 
pulse,  which,  with  the  respiration,  afterwards  becomes  lees  fVequent 
than  normal,  and  at  the  same  timo  lassitude  and  muscular  weakneaa 
are  developed.  Enormous  doses  kill  rabbits  somewhat  suddenly,  or 
cause  fatal  gastro-enteritis. 

Upon  man,  large  doses  (5ii  to  5iv)  are  said  to  produce  a  feeling  of 
warmth  in  the  stomach,  and  sometimes  nausea,  vomiting,  and  colicky 
pains.  The  pulse  is  generally  slightly  quickened,  and  a  sense  of  ex- 
hilaration is  induced,  accompanied,  however,  by  formication  in  the 
hands  and  feet.  Very  large  amounts  cause  a  feeling  of  heaviness,  and 
even  of  pain,  in  the  head. 

Therapeutics. — Clinical  experience  bas  demonstrated  the  value  of 
Taleriun  as  a  means  of  relief  for  the  milder  forms  of  fuocUpo&LiliB- 
[urbanco  dependent  upon  a  weak  and  over-excitable  or  an  exb^nBtad 
neiTous  system.  In  the  state  of  unrest  familiarly  known  as  "  nervows- 
ness,"  by  soothing  and  quieting  the  patient,  it  will  often  indirectly 
procure  sleep. 

In  hysteria  it  has  been  the  most  frequently  used  of  modicinea,  and 
ita  action  is  ofttimos  most  happy. 

It  has  also  been  employed,  but  with  more  doubtAil  advantage,  in 
mania  a  potu,  and  in  the  delirium  of  adynamic  fevers.  In  these  cases  it 
is  almost  invariably  conjoined  with  more  powerful  remedies,  and  it  is 
very  difficult  to  decide  how  far  it  assists  in  procuring  the  beneficial 
result. 

AnuiKisTRATiOK. — The  best  preparations  of  valerian  are  the  Jluid 
extract  (^Extractum   Valeriance  Fluidum,  U.S.),  dose,  one  fluidmchiaj 
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nn<i  tho  ammoniated  ftitcfMTtf  {Tinctura  Valtriaiue  Ammoniata — Jii  to 
Oj,  U.3.),  (loaok  on«  to  thivo  fluidmoiimB.  Tho  doM  of  tbo  ii\ftitiott  ia 
A  wineglnmrul;  ihnt  of  iha  nlmjAo  tincture  {Tinctura  Valeriana! — Jii  to 
Oj,  V.S.)  is  ono  to  tbrao  auidnicliros. 

(9  AciDOi  VALKBiAKicnu. —  VaUrianic  Acid  ia  an  oily,  colorioan  ligiiiiji 
of  a  cauatic  taate,  nod  a  atrong  odor,  rcejembling,  but  differing  from, 
mat  of  valorian.  It  fs  made  "by  the  action  of  chromic  acid  upon  amylio 
tleoliol,  by  a  Bomowhat  oomplicntod  process,  and  is  omployod  for  tlic 
nuinudKturo  of  Valerianate  of  Ammonium  {Ammonti  Valerianas,  VS."), 
■  wbilo  Bait  occurring  In  quadrangular  plates,  ^!ch  offloresoo  Jnji  dry 
and  dcltq^ucBco  in  a  moiat  atmosphere,  bavo  the  odor  of  valerianic  acid 
and  n  sharp  Bwootiab  ta.itu,  and  are  verj-  soluble  !n  water  and  in  alcohol. 
"  T'liMAPEUTics.— l>r.  W.  E.  Parke  (tharap.  Ga--.,  1387,  IG7)  in  somo 
exporimonta  in  tho  laboratory  of  Iho  Univcraity  of  Pennsykanta  found 
tbal  tlio  valorianato  of  ammo»ium  prodaoos  in  tbc  fhig  eonvuUiona 
followod  bygoriuriil  puralywiat,  both  llie  eoDvuIslona  and  the  paUy  being 
duo  to  an  n^on  apon  Jhe  aploal-oarJ.  Brought  in  oontacl  in  a  con- 
oontratcd  form  rrith  any  portion  of  tho  norro-tissue,  the  raleruinato 
produoed  J^ipjd  death  of  the  imrt.  It  is  rory  uncertain  bow  fiir  those 
rosolla  irero  ituo  to  tlioamrnouia,  and  bow  far  to  tbe  ralorianio  acid. 
Thoy  throw  no  light  upon  tho  ibcnipeulic  action  of  the  dntg,  wblch 
wa»  originally  introduced  by  M,  Uiclnt,  of  Paris,  as  a  remedy  for 
nevratgia.  It  has  since  boon  used  very  largely  for  nrrwus  hradncfte  and 
In  hysteria.  It  appears  to  bo  about  equivalent  to  x-alorian,  but,  unless  it 
bo  in  Dorvotu  boadichos,  ia  luw  offlciont.  Tho  doso  of  it  is  ton  grains, 
which  is  generally  administorod  in  tho  form  of  an  elixir. 

CT^^m*^  ASAFCETTDA-ASAFBTIDA.    U.S. 

An  exudation  obtained  by  incising  the  living  root  of  tbo  Ferula 
If  art  hex,  an  umbelliferous  plant  of  Afghanistnn.  It  occurs  mostly  in 
^regutdf  opaque  masses  of  a  dull  yellowish-  or  pinkish  brown,  white 
vjiSn  Bfosbly  broken,  of~a  bitter  acrid  taste  and  a  strong  garlioky 
odor.  Even  this  Ivmp  asafetida  is  largely  oompoeod  of  toara  aggtuti 
nalcd  together;  sometimes  those  tears  are  distinct  and  separate,  when 
they  constitute  the  variety  known  aa  asafetida  in  teart.  Asafoti<la  is 
conipOMd  chiefly  of  gum  and  reaia,  but  ila  properties  are  in  great  part 
Htpe  to  the  volatile  oil,  of  which  it  contains  fVom  3.S  to  4.5  per  c«nt. 

ParaioLooicAi.  Action. — When  tiiken  into  tbo  stomaob,  asafeiida 
a«ts  aa  a  local  elimulant  and  carminatire,  and  on  this  account  is  in 
itoma  parU  of'ihe  "Rast  used  aa  a  coodiment.  The  oil  in  wilhout  doubt 
tbaorbed.  The  evidence  aa^to  ita  action  upon  healthy  men  is  bolh_ 
•canty  and  contradictory.  Thus,  while  il.  Fidoux  took  half  nu  ounce 
[n  a ~irngle~  doae  without  perceptible  effects  other' than  to  render  his 
acorotiona  horribly  offensive  for  two  days,  J6rg  and  bia  disciples  found 
that  in  twonty-gnin  doaoa  it  produced  gaatric  uneasiness  and  pain  with 
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alviiie_deioction9,  increased  the  pulse-frequenoj.  and  snimni  warmth, 
qutckened  the  respiratiOD,  and  caueod  headache,  giddiDess,  and  erotic 
excitement. 

Thekapeutics. — Clinical  experience  has  abundantly  proved  that  ara- 
fetida  is  one  of  the  moiit  efficient  of  the  Bo-tialled  antiapatmiodicft.  and 
may  be  given  to  fulfil  the  snme  indications  na  valerian  in  fiinetional 
spasm,  in  hysteria,  and  in  nervousness.  It  difTora  from  valerian  in  hav- 
ing  u  much  nioro  decided  action  upon  the  mucous  membra nea.  It  ia 
an  oxcviWoat  Sfirminative,  and  in  the  form  of  injection  ia  constantly  osed 
for  the  rulicf  of  ijimpa/tites.  It  alao  in  email  '^,"?f?_'J!<''''"^"*  **'"  "PIHt, 
tite,  and  affords  relief  in  tij/spepsia,  with  flatulent  colic  andcoativeneas, 
of  the  aged  or  hjatericai.  As  a  stimulating  expectorant  and  aiUitpat 
modic,  it  is  useful  in  lokoopinij-cough  and  in  chronic  bronchial  eaiarrh.  It 
ia  especially  efficient  in  palliating  the  latter  affection  aa  occurring  in 
old  people,  when  the  difficulty  of  breathing  is  paroxysmally  increased 
by  spasm  of  the  bronchial  tubes.  In  infantile  convulsions  and  in  severs 
infantile  colic,  asafetida  enemata  (f^ii  to  fjsa  of  the  milk)  are  exceed- 
ingly  useful  and  fanrmlosa. 

Administoation.— The  Pills  of  Asafetida  {PHulee  Asafatida,  TJ.S.) 
each  contain  three  grains :  from  two  to  four  may  be  given  at  once. 

The  doae  of  the  mixture  or  mSk  of  asafetida  {Sftstura  Asitfcetidte — 
^ii  to  Oj,  U.S.)  is  half  to  one  Suidounce;  tj}r  injections,  one  to  three 
fiuidounces;  that  of  the  tinctvre  {Tindura  AsaffEtidee  —  Jii  to  Oj, 
U.S.),  half  to  one  fluidrnchm.  The  suppositories  contain  the  equivalent 
of  forty  minims  of  the  tincture.  Emplastrum  Asafatidas,  U.S.,  is  used 
cxtenially, 

...    CAMPHORA.-CAMPHOR.    U.S. 

Camphor  is  obtained  in  China,  Japan,  Cochin  ^jno,  the  Sunda 
Islanda,  etc.,  by  boiling  the  comminuted  wood  of  the  root,  atom,  anJ^ 
branchee  of  the  Laurus  Camphora,  ond  ekimming  off  the  camphor  aa 
it  rises  to  the  surface  of  the  water  when  cooled.  This  camphor  is  then 
partially  purified  by  sublimation,  and  comes  into  commerce  as^cpidt 
camphor,  which  is  in  grains  of  a  whitish  or  pinkish  color,  and  is  finally 
purified  by  sublimation  with  lime.* 

Kohncd  camphor  (or,  as  it  is  commonly  called,  camphor)  occurs  in 
diska  or  hemispherical  bowl-like  translucent  masses,  of  n  fibrous  or 
granular  fracture.  Its  taste  is  hot  and  peculiar ;  its  odor  very  strong 
and  characteriatic ;  it  ia  volatile,  inflammable,  tough,  but  readily  pnl- 
verized  on  the  addition  of  a  few  drops  of  alcohol;  melts  at  347"  F.; 
is  soluble  in  one  thousand  parts  of  cold  wator,f  in  one  part  of  strong 

•  A  TBtieCy  of  camphor,  h  well  u  oC  carnphor  oil,  jleliled  b;  the  Ih^ohatuiopa  Cmmphon, 
[i  Terf  highlj  T*1a«>l  In  th*  Eut,  bat  docg  Dot  rcacb  this  ooaatr;.  For  ■  phyiiolagieal  itudj 
of  il,  b;  Poota  Psilnoiai,  IM  ArcS.  Erper.  Palhot.  iiniJ  Pharm.,  Irii.  3TS. 

f  B;  ruhhing  the  gam  up  with  ion.j:pie»ia  in  itator,  the  latter  nan  be  mad*  to  laka  ap  mock 
mora  tban  one  part  in  aaathonui'l. 
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alcohol,  and  ■till  mora  noluble  In  chlorofonn;  thrOTrn  upon  water,  a 
granule  of  ^nrophor  float**,  and  exhibiU  a  rotatory  mOT0mj)at. 

By  alow  sublimiitiiin  at  ordinary  tempera  lures,  camphor  c&n  be  made 
to  crj-maliigQ  iii  Iminl^oma  hoxog^ual^ tut^lcs. 

PaTsioLoaioAL  AoTiox. — Locally  applUvI,  camphor  |»  a  decided  trrj- 
tant,  although  wbon  it  i*  taken  Into  th«  moulh  a  fwtiMofcoolneMatlfiT 
iTTImc  l«  experienced,  duo  no  lioiibl  to  tlio  voloUlity  of  the  drug :  a  prtj- 
oiMly  aoalogooa  phenomenon  oeciirt  with  Home  other  rotatilo  irritants, 
■»ch  M  oil  of  pcppormint* 

tiroat  diffe^oncos  of  opinion  have  prevailed  in  regard  to  the  action 
of  camphor  upon  man,  and  it  is  Hcarcoly  donbtfnl  thnt  it  actx  difTor* 
0Dtly  upon  difToront  persons,  or  at  least  that  doses  which  in  some  cause 
only  exliilaration  produce  general  depression  in  others.  When  n  mod- 
erate doBo  (five  to  ton  gmins)  of  camphor  in  tnkcn.  a  fooling  of  exhil- 
aration is  usually  induced,  a  sense  of  comfort  and  quietness,  oepecinlly 
fn»rl<ed  in  those  previously  suffering  fh>m  "  oervousnesa ,■"  tho  pulso 
may  biTsbmewliat  accelerate  1,  ^ilthnuph  it  ifl  andoublodly  not  mark- 
edly affected  in  the  niajority  ii'  ■  a  :-9,  and  Trousseau  saw  it  fall  after 
the  ingeffygn  Q^  ^p  jgntlna  of  the  drug.  After  lar^^er  doses  (twenty 
to  thirty  grains)  the  pulaa  is  uaually  lowered  in  frequency,  and  giddi- 
ncoa,  with  it  feeling  of  lawtitude,  in  produced,  preoe(Io3,'Tt~may  bo,  by  a 
short  period  of  exhilaratlvo  oxcitemenL  Af^er  poisonous  doses  (thirty 
to  sixty  gTftinsj  tho  symptoms,  which  are  tolombly  uniform,  arc  ns 
follows;  faintnose,  heudaehe,  vertigo,  c^Aieion  of  jdc«»,  burning  p«(n 
in  tlm  rtunvifh,  dcl^iim,  violent  convulsioni^  iiweusibility,  general 
pamly-i- .  u  ]>iil90  generally  small,  but  Homotimcs  accelerated  and  »ome- 
tfmcs  loworod  in  number;  a  skin  cool,  pale  or  livid,  generally  be- 
dewed with  sweat.  Sudden  uooonsciotr-nc^:',  with  ^r  without  convut- 
BJona^  has  boon  in  some  instanoeB  tho  tit  i  i  i .tniibstntion  of  tho  action 
of  tho  poison,  and,  of  course,  in  any  individual  caao  many  of  the  syinj^ 
toms  detailed  above  may  bo  wanting.f 

The  only  fatJil  poisonings  I  know  of  aro:  Adult,  quantity  unknown 
(Austral.  Moi.  Joam.,  Juno,  1893) ;  mickly  infant,  ten  grains ;  child  two 
yemrs  old,  nnkuown  amount  (AVui  York  MfJ.  Ree.,  Mareh,  1837);  fttal 
RbortionjTodaeed  by  threo  drachms. 

Tluch  contradictory  evidence  might  be  adduced  as  to  tlte  inRnence 
of  camphor  upon  tho  genital  orgnn».  The  truth  evidently  is  that  its 
action  varies  according  to  tlio  doso  and  tho  idiosyncrasies  of  the  patient. 
In  the  gre*t  majority  of  instances,  I  think,  camphor  in  moderate  deees 
has  no  decided  inflaenoo  upon  the  sexual  system  ;  at  least  I  have  seen 
many  hundi-ed  sueh  doses  taken  and  have  never  yet  seen  any  aphro- 


•  Far  tb«  pbjsidogtoil  Mtioo  of  «inphor-«;inol,  >••  Artl./.  Krftr.  Palh.  unit  ntrap. 
IBTl,  Bd.  L 

t  Oua.  ffiK-tyrgt  UtJ.  JourRol.  M>jr.  1*73 1  Tht  auif,  Hweh.  IST3 1  Winrr  Uidi. 
whtttit  Frtmr,  WH,p.lM;  tStrtU.  Klin.  Woilu»4.,Si-pl.tSTX-Xti  TVau.  loaj.  CTin.  5.*., 
IST4,  p.  ST  i  Umd»H  Lunt*!,  ItTO,  II.  Tl ;  Drit.  J/nJ.  J«um.,  7«b.  ttT»,  »!■>  ISTT,  I.  OO:. 
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disisc  ofTocL  Id  some  {KH-eons,  however,  i^U  th«mpoutic  dosoB  are  snld 
(o  cause  noxuat  oxcit«mont.  In  n^nrd  to  vory  larg«  doees,  tke  t«eti< 
(Dony  ia  quiUi  anirorm  thai  if  they  flx«i  any  action  it  ia  to  loeson  the 
erotic  foelinga. 

Camphor  acts  upon  articulates  aa  a  violent  poison ;  in  birds,  accord* 
in^  to  Moagbim,  it  causes  altipor  or  doUHum  with  epileptiform  soizuroa, 
in  mammals  it  producm  s^inptonas  similar  to  thoso  nocn  in  man,  suoli 
as  Toroiting,  ^lent^  convulsions,  ooma,  anil  dcntli,  appurontly  fVom 
asphyxia.  Tlio  convulniontt  must  be  of  cerebral  orij^in,  as,  according  lo 
the  oxpcrimcnta  of  C,  Wuidemann  (^Arch.  f.  Rrper.  Path,  vnd  Tkerap.. 
vL  216)  and  of  HolTmann  (quoted  by  Wcidemann),  tJicy  do  not  rvcur 
aAor  section  of  the  cord  in  portions  of  the  body  hclow  ilio  po:nt  of 
division.  Whether  tliey  are  the  ruult  of  a  direct  action  npon  lh« 
ocrebnini  is  not  determined,  but  the  other  sj'mptoms  produced  by  cam- 
phor indicate  that  the  drug  has  s  decided  influence  upon  that  oignn. 
Id  ftog«,  Woidomnnn  found  that  the  convulsions  are  mitelcod  by  a 
goneral  paralysis,  chiefly  duo  to  a  depressant  action  upon  th«  motor 
nerves, — the  spinal  cord,  howovor,  also  suiFering  in  ita  ftiqctioqal  ««^v- 
itj,  the  mii-i  li  -  1  ciji  nj;.  The  action  of  loxic  dose*  of  t^mphor  ufion 
the  circulaliu:i  i^  Ju  ilod.  Id  the  poisoned  fro^  the  cardiiLC  ImcUa-W 
come  slow  and  powerful,  the  change,  accu  Im/  m  Ilcnbnor,  bcin^  duo 
to  a  direct  action  on  the  hoitrt,  80  that  the  iL'iLrii]i1ii.>i-  is  able  to  excTta 
the  heart  when  arretted  by  muacarin  (Archi'v  ^Ur  lUdkunde,  1870,  ii., 
also  Ar^h.f.  Kxp^r.  Pa(ft.,v.).  Heubner  failed  to  get  anyrise  of  arterial 
preHsure  in  rahliit.'i ;  but  in  the  more  extended  researches  of  Weideroann 
it  wsA  found  thai  in  the  oonvulsive  stage  of  camphor- poisoning  there  is  a 
very  marlccid  ri«!  of  (he  arterial  prosaure,  which  is  largely  due  to  the  oon- 
Tul«ionH  and  di.ilurbancc^  of  breathing,  aa  It  ia  in  a  measure  prevanted 
by  cnmrizatioH  and  arlificial  reapiratiun.  Under  these  circuinatanceo, 
however,  itudden  pei-iodioal  elevations  of  the  arterial  pressure  ooctir. 
The  cause  of  this  phenomenon  !-■*  not  obvious,  as  Weideniann  affirms 
that  it  il  prevented  by  section  either  of  ihe  cord  or  of  the  vagi.  As, 
af\er  section  of  the  cord,  toxic  doMca  of  camphor  Ica«on  the  arterial 
pressure,  it  would  seem  probable  that  it  is  direotly  di?pre«i<ant  to  the 
heart  Professor  Binx  states  thnt  in  nnrcotiEcd  rubbil.it  camphor  greatly 
iDcreascfl  the  activity  of  the  respiration  (Ocn(r(i/i>.  KUn.  Med.,  ix.,  1888). 

Camphor  Is  undoubtedly  very  much  changed  tn  the  orgaDEsm ;  iho 
mait  important  of  its  derivatives  is  camjih'  'v  in  ■  ■- .^discovered  by 
Schmiedeherg  and  Meyer  {ZfMchrift  f.  PK^,.iuL  Cum.,  1S31),  which,  by 
warming  with  murioitfl  or  snlphurio  4cid,  >s  changed  Into  Qimpherotf* 
a  crystaliizable  substance  soluble  in  ethtT  and  also  In  water. 

TnutAPECTicB. — Camphor  is  very  largely  tised  internally  as  an  anti- 
^nsmodio,  to  quiet  restlessness  and  "  neroouinets."  Il  is  also  employed 
In  certain  painni)  afTcctions  neon  in  those  jieriions  who  are  especially 
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liablo  u>  the  condition  of  the  nerroofljonton  juat  mentioned :  thus,  it 
is  onen  usotbl  in  turvoiu  headaches  and  dysmeKorrhaa.  Indeed,  in  the 
biter  diaoaae,  either  alone  or  combined  with  opium  in  bad  c&sea,  it  Is  a 
most  valuable  drug,  but  must  be  given  freely,  la  diarrhtea  not  depend- 
ent  u]>on  inflammatioa,  in  cholerine,  and  oven  to  some  extent  in  eboUrc, 
camphor  b  a  veiy  efficient  remedy,  ajlnying  inteslinjU  pain  and  spasin, 
and  also  checking  intestinal  secretion.  It  enters  into  a  lar]^  propor- 
ttoo  of  the  popular flholera- mixtures.  In  cardiac /ailure  ait'l  in  adj^nanijc 
feven  it  ia  much  used  in  Geriiiany,  but  in  this  couatry  it  is  very  mroly 
employed  either  aa  »  awdtBC  or  general  stimulant ;  neverthcloM,  In  tho 
ntTPro  reBlIeiisness  of  adyoamic  oonditioits^t  ia  very  Aoothing.  In 
'abnorm:'!  .f.-rT<i;t  excitement,  and  in  ckordee,  large  doitcs  of  minphor 
ar  mgyant^to  more  powerfVil   romcdte*.    Tlio  drug  has 

alsu  hvvu  irL-^ueotly  exhibited  )n  various  spasmodic  afTuctions,  such  as 
tpKoopiM-tough,  epiUpsij,  and  even  puerjmal  and  ttn/chnic  conmi\sisn», 
bat  »,  I  believe,  at  present   qo.'  ■inployt'd.     In   ki/stmcal  con- 

W^tiout,  as  in  other  phenomena  ui  Munlur  origin,  camphor  is  n  osoAil 
antispiasmodio. 

Externally,  camphor  la  mnch  uaed  in  liniments  as  a  stimulant  appli- 
cation for  bruises,  sprains,  etc. 

AsmxtSTBATioif. — Largo  doses  (ton  to  fifteen  grains)  of  camphor 
ara  hwt  odministerod  in  emuUion,  because  when  given  In  thU  wny, 
being  Tory  finely  suhdividud,  thoy  cr«ato  aa  little  irritation  aa  possible, 
and  are  rapidly  absorbed ;  mnnllar  dosos  may  bo  given  in  pill.  As  an 
antispasmodic,  tho  Camphor  Wtler  (_Aqva  Camphonc—'i  U>  125,  V.3.) 
ia  usually  preferred;  its  dose  is  half  a  fluidounco  to  two  6uidounou«t 
but,  when  a  decided  effect  is  desired,  tho  Spirit  of  Camphor  (Spiritua 
Camphora — 1  to  10,  U.S.)  'ia  preferable ;  its  doao  ia  half  a  fluidrachm. 
For  external  use,  the  Linimeatum  Camphone  (camphor  doe  part,  olive 
oil  six  parts,  U.S.)  and  the  Linimentum  Saponis,  or  Soap  Ziniment,  U.S., 
.—a  mild  liniment,  very  populnr  either  by  itself  or  as  tho  basis  of  laoro 
stimulating  pre])arations. 

Olxok  CxKFnotix.^Oit  of  Camphor  is  the  volatile  oil  of  the  Cam 
phora  oflicinanim.  As  it  occurs  in  our  market,  it  is  a  reddish  or  yellow- 
iah-brown  Ii4|uid,  having  a  strong  odor  of  camphor,  and  a  hot,  cam- 
pboraooooa  taste.  It  contains  camphor  in  solution,  and  is  probably 
oquiwlont  to  it  in  physiological  action,  except  that  it  is  locally  more 
Btimolaling,  and  therefore  preferable  in  intestinal  disorders.  The  dose 
la  fif  0  to  ten  drops. 

CAiiraoiiA  UoxnimouATA.    VS-^Monobromated  Camphor,  or  Uro- 

mated  Camph/>r. — With  iodine  an<I  bromine  camphor  unites  to  form  com- 

•  sounds.    According  to  Laurent,  bromcamphor  occurs  in  red  onhorhom- 

|wo  crystak.    Those  when  exposed  to  the  air  undergo  rapid  spontaneous 

dcoompoeition,  but  by  heating  io  a  dosed  reasel  are  roeolved  into  hy- 
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drobromtc  acid,  mdiI  a  compound  in  which  dim  iitom  of  hydrogva  in 
ciunpligr  htw  been  ropb««d  by  bronUno.    ThiD  bn>niBte(l  camphor  is  a 
crystalilnv  wlkl,  or  oocun  in  largo  »okti1ar  cttMaIii  Mventl  inches  Iodi;. 

Onr  prcACnt  knowlodgu  of  lli«  physiologicAl  pnipvrtim  of  brom»led 
camphor  nwUi  upon  l!i«  work  of  noiimovilla  (Z«  Frogria  JScd^  ISIA ; 
nlM  Comjit.-Rend.,  AoQt,  1875),  at  Luw»on  {Praetitioner,  1874.  I87&), 
of  Pathimit  {BromuTt  de  QimpAor,  Psris,  1S75),  of  Richard  P«tera 
(_Schmidrt  Jahrb.,  Bd.  ci.  126),  nnd  of  IMIioatii  {Ibid.).  In  IVoira  tliefs 
in  progrcnivoloM  oir^rod«x_»x^labilitjr  and  nf  vnlimtary  mnvunipm 
(Pcicrs),  yhicli~accordin)*  to  Pwliicani.  is  due  to  piimlyBia  of  the  moint 
imryca.  Dcntli  is  t-Auaod  by  arreet  (tf  rwjiiralioD  (Polors).  In  mam* 
mala  it  producw  Tiolont  convalaiooB,  mnKiilar  weakneea  p^adii^  Blm<»tt 
into  panilygia,  reduction  of  tompcmturo  (after  email  doses  preccd«d  ' 
&  nso — PotorB),  j^At  decrcoso  in  the  rate  of  the  rcapimtion  and  of  l 
palflo,  with  occasional  periods  of  hurried  rgepjratioo  (Peters),  proftond 
Bleep  OTBtapor,  «nd  flnnily  death.  Bourneritte  siatea  that  the  blood-' 
Teasela  of  the  eyca  ana^r^  arc  dJmin;''b-'-l  i'l  ''fin  r»  Upon  ouui  tbo 
drug  probably  aota  as  jipon  other  »:itji  \>\a^\  'f  *  TBIB Tt- 

gyied  l<y  M.  i:  -<  riiml  {Schmidt's  Jahrb.,  Bd.  oL  127),  forty-fire  gralo* 
of  it  c-au.i<!il  It.  r[ji<:i[ij»i,  nuirlced  slowing  of  the  pubo,  and  coma  of  i 
honra'  duration. 

TnitttAi>K<iTics. — BromnKid  camphor  waa  fint  introduced  by 
fcisor  Dononi!  {Pretse  MM.  Bdg«,  1871)  as  a  norvoua  wdativo,  and  oeatt^ 
nnlirtpMmodie,  o>*pccially  in  ddirium  tremens.  It  has  not,  however,  tn^ 
tatncd  ita  lint  rapidly  ocquirod  reputation,  and  lb  Itttio  U0od.  I  bare 
■eoQ  it  do  good  in  ^pernuitprrkaia,  and  it  may  bo  tried  in  cAordee,  bnt 
espceinlly  in  hysteria  and  allit^d  convulsive  dtsordon.  It  i»  taken  with 
diflltculty,  and  is  apt  to  irritnto  the  etomach.  Bournovillo  proposes  the 
foUowinjf  formula  for  hypodermic  nee :  Bfomatod  camphor,  g^*.  xtr ;  Al- 
cohol, (^ix;  Glycerin,  (ovss;  but  Lawson  states  Ihntbromated  camphw 
is  so  pungont  that  it  cannot  bo  employed  hypodennicnily.  The  dose  of 
the  druf;  is  five  to  ton  grains,  given  slier  meob  in  capsule  or  coated  pill, 
and  ropcatod  as  nocossaiy.  In  Bouroevillo's  experiments  twelve  gnunt 
injected  under  the  skin  of  a  cat  caused  doatb  in  soronty-two  bourt 


Carbolated  CiMPHOB. — When  fifteen  grains  of  carbolic  acid  dis- 
solved in  an  equal  quantity  of  alcohol  are  rubbed  up  with  thirty-five 
and  a  half  grains  of  camphor,  an  oily,  pale-yellow  liquid  with  a  feeble 
odor  of  camphor  reaiilia.  This  does  not  mix  with  wnter  or  glyc«rin, 
but  doos  with  almond  and  olive  oil.  It  has  been  proposed  by  Dr.  Souica 
BB  a  non-irritant,  antiseptic  dressing  for  wounds  (see  Ant^.  Jottm.  Mtd. 
Sci,  July,  1877,  or  London  Med.  Record,  .May,  1877). 

Vj  \>.  flUCCI SUM— AMBER. 

Amber  Is  a  fossil  redn  found  on  the  sontliern  ooast4of^h<u_Ballic 

and  in  other  portions  of  the  world.     It  I9  not  ilaotf  oRlcinal  or  uaod  in 
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■Dodicine,  but  by  dostnictiro  diatillaUon  yio IJ9  no  oinp^Tou/natic  oil  n  bicb 
is  iDCludoJ  in  tho  Mntoria  Xvdica  list  of  thu  U.  S.  PharmiioopceiA. 

St.^\    OLEUM  SUCCISI— OIL  OF  AMUEK    D.a 

Oil  of  ambor  is  itii  luiiber-oojorod  liquid,  of  •  bot  tnsto,  nnd  a  ri>ry 
strong  disiigi'ooftbto  o<lur.  As  kopt  in  tho  shops  it  ifl  uid  to  b«  usuully 
sophistic!* toil.  It  is  s  poworftil  lociil  irriftitit,  and  liaa  boon  iwod  aa  a 
rabofiicioDt  in  chi-onic  ih&imaiiim  and  stniiliir  disordors.  It  is  also  no 
offloient  nnlippn^n-  ■  !■  •  md  as  such  isnsed  in/iyj^nti,  in  \Bf^fip\RQC<)\i$hi 
and  in  in/atilii  .  ns.     In  tho  fcronMifis  of  infiinls,  with  severe 

nervous  Brmploins,  aa  woU  as  in  tho  two  nffcctiona  last  named,  it  a  rery 
owAtJ  as  a  counter-iiritaat  imd  aorre-slinmUiiit  whon  diluted  witb  IVoin 
one  to  tbrco  poru  of  olive  oil  and  fKtoly  applied  over  the  apine.    Is 

nbatinate  hiccouah,  ^Iven  by  tin    -r i,  ir  j-  probably,  next  to  mtuk, 

he  most  efficient  remedy.  Di  l,  i.u  ti  iv^jniy  drops,  given  in  eiuul* 
fllon.  Oae  tAblcspoonfiil  caused  violent  vomiting  and  dian-bcea,  with 
marked  fever  and  s>inptom3  of  gunorat  intoxication  followed  by  !«• 
covory  notwithstandiug  the  fact  that  the  woman  aborted  ( ViirteU 
fiihrteh./.  Oerichtt.  Med.,  xiliL). 

8PIHITUS  .£TUERIS  0OMP03ITU3— COMPOUND  SPIRIT  OP  ETaER. 
^j.^   .^0  ".8. 

.fio.^mNn>jliiodyn«  consists  of  alcohol  a  pint,  ether  balf  a  pint,  and 
otitereal  oil  six  fluidrachma.  It  is  a  colorless,  inltanimalilu  licjuid,  of 
an  aromatic,  e.t{xsiaaljulor,  and  a  buniini;,  slightly  ^■.■.■'■rti!>i  la-tto.  lis 
speoido  gravity  ifl  O^Slft.  lioffmann's  anodyno  is  son  <  >jil'creU  fur 
ttto  without  the  ethorwl  oil.  Forty  drops  of  the  gcntiinu  pivpanttiou 
wiil  render  a  pint  of  watw*  diatinotly  cailky ;  but  if  no  oil  of  wine  be 
present,  milhineas  wiini&loccur.  Ethereal  Oil  {Olettm  uElherevm,  V.S-) 
is  J  trangparent,  nearly  oolorleas,  volatilo  liquid,  of  a  peculiar  aromatio 
odor,  ai>d  a  sharp,' bitter  taste.  Its  specitlc  gravity  ia  0.91.  It  is  tuacy 
9il  of  vine,  prepared  by  the  action  of  an  excess  of  sulphuric  add  on 
alcohol,  and  diluted  with  an  equal  part  of  stronjj;  ethur. 

PiirsioLooicAL  AXD  Therapeiitio  Aotiok. — Dr.  H.  A.  Hnro,  In  studies 
laado  jo  tho  laboratory  of  the  Unix'oraity  of  Ponn.iyIvaniH,  found  that 
thaA<ggjf  oil  of  w/m  pi-oduci»,  when  in  moderate  doxo,  a  riso  in  tho  pulno- 
rat«aiHl  in  tne  arierlaV  pressure,  followed,  if  tho  amount  of  tho  ;>oi«on 
baa  been  HiOldont.^by  a  very  remarlcAhlu  fall  in  the  artoriiil  |>ro»«uro, 
•ndalso  in  tbe  pul.-m-ratc.  The  riito  in  the  arturia!  prMSuro  did  not  occur 
wfToTTllo  sprSal  oonl~Iuid  boon  aoverod  high  up,  and  must,  tbcrofuro, 
bd  in  laT]ge  part,  If  not  nltof^otlior,  due  to  a  stimulant  influence  upon  tho 
vaso-motor  centre.  In  iho  poriod  of  lowering  of  pnMsuro  tho  individual 
buart-beats  were  extremely  full  and  strong,  indicating  that  tho  1^1  of 
proasure  is  due  to  tbe  widening  out  of  the  blood-paths  by  a  vaao-motor 
pATftlytii-  Di*.  Haro  believes  that  this  poralyius  is  chiefly  peripheral, 
bwiXOT-ho  found  that  the  thlt  was  not  eo  groat  in  tbe  dog  in  which  the 
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cord  waa  iutact  as  it  was  when  tho  cord  had  boon  divided.  The  rapidity 
of  the  l]«at  of  the  isolated  Orog*  heart  wiu  at  Brrt  jpcroaaed  by  tii« 
drug,  fut  it  was  n-iT  p  ■■'iTivoTv 'lofornii'^i'il  how  far  the  heavy  oil  of 
wine  acta  in  wman    i—  >  mil       vln   ibnt :  that  very  large  doseB 

paTslyno  the  li<:art  by  a  direct  action  ou  the  muscle,  w:t6  indicated  by 
tlio  tiiml  diuBiuIic  arresL  CarotUI  Studies  upon  ttogs  by  Dr.  ilare  fitikd 
Lo  SuUict  any  IndF^tTon  of  an  action  of  (he  oil  upon  the  spinal  cord, 
nerves,  or  muscles.  The  toxic  propertiea  of  the  heavy  oil  of  wioe  are 
T«ry  feehle :  30  cubic  coDtimetres  given  by  the  mouth  to  a  small  dog 
weighing  twelve  pounds  failed  to  produce  marked  symptoma.  It  i^| 
evident  tliat  tlie  small  quantity  of  tbe  heavy  oil  of  wine  contained  io^^ 
HoOlnann's  anodyne  can  exert  no  very  pronounced  influence  upon  ilie 
human  syalem.  But  it  probably  has  a  «li;;ht  stimulant,  calmative  cfToct, 
flince  clinical  experience  indicates  that  Hoffmann's  anodyne  is  more  per- 
sistent and  powerlUl  than  an  equivalent  amount  of  ether.  It  is  a  very 
effident  cni-minativc,  and  is  also  a  uaotul  antispasmodic  in  all  the  dis- 
orders for  wiiich  such  remedies  are  employed,  eq>ecially  when  there 
is  a  tendency  toftulure  of  the  circulation,  as  in  valvular  oiiJ^tsAiSBB^ 
The  dose  is  one  or  two  Ruidrachms,  repeated  in  half  au  hoar  or  an  hour, 
If  nj(juiit;d,  and  given  in  cold  water. 

yt^.        HUMULU8-H0PS.    U.S. 

The  strobiles  of  IIumuluB  Lapolus,  or  tho  hfip-vine,  cultivated  b1 
r '■  [hi  rt.  -A-i'l  tii'irJIo  Kuropft  And  in  Ihe  United  Steto*.  Hops  are  soft, 
jjRtiii  I-  I n  -,  i;ii-  (.!■  two  incihes  in  lenglj^coiapogcd of  thin,  leaf-like, 
fmhrii  ■..i<-':  ^^'nl  ■-  I...'.  Iml'  a  !ii(ii-r  uisie  Mid  >  Jwitvy  narcotKi  odor.  At 
tKo  basc«  01'  llio  nciikii  U  a  yellowlah  powder,  olTioinnl  under  the  name 
of  Lupulinwn.  LupuUn  is  in  minute  grains,  and  euniniuJt,  according  to 
Payoo,  ^percent,  of  votE\tile  oil,  10.30  per  cent,  of  bitter  principle,  and 
fiO  to  55  ]>cr  cent,  of 'renin.  Volatile  oil  of  bop«  is  yellowish,  nod  has  « 
Mrong  odor  of  the  drug,  mid  an  acrid  tasto.  Tbe  bitter  principle  hae 
been  obtained  by  Lcrmer  in  brilliant  rhombic  columns,  of  an  acid  re- 
action. 

TuEaAPKUTics. — Hops  arc  a  bitter  tonio,  and  a  very  feeble  narcotic. 
producinii,  when  taken  very  freely,  some  heaviness,  and  perhaps  aleop. 
They  arc  eBpeciolly  uselUl  as  tonics  in  cases  of  nervous  irritability  re 
quiring  modicinoa  of  the  clasB.  In  delirium  (ramaa  they  are  Tary  Iflj^elt 
used  to  qui^et  nervoua'STitabiUty.  to  aid  more  powerAil  remedies  in 
procuring  sleep,  anil  at  tbe  same  time  to  strengthen  digestion.  In 
prjag^im,  in  irritation  of  the  bladder,  and  in  abnormal  textial  excilenatt, 
nops  have  been  exhibited  with  asserted  benefit.  They  may  be  tried  io^B 
lai^  doses,  but  usually  will  tail.  ^m 

Externally,  bops  are  employed  in  the  form  of  poultices,  an<l  when 
froih  neem  to  aid  tbe  heat  and  moistiu'e  in  allaying  pain.  ^ 

Ai>HiKi8THATioN. — TUo  (loso  of  the  tincture  (Tinctitra  Jlnmuli — 1  taH 
6^  DS.)  is  half  a  fluidounce  to  three  fluidouncas.    Poradttcide<l  narooli' 
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efTflct  th« pracUtioDor  nuty  um  «iihor  tbo  oleoretin  of  Lupvlin  {Oteoretitta 
LtipuUnce,  U.S.),  dow.  tea  minimB  to  a  flgidraehm.  in  eapMulos  if  desfrad, 
or  the  iitid  extract  (^Hxtnuttm  LvptUinas  Fluidum,  UjS.),  ^.W^i  ^^  a 
flnidnwibin  to  two  Soidraohma. 

A  Hop  pouUi4x  ta  made  by  moiatoomg  wilJi  hot  w«t«r  tbo  hops  ooo- 
talnod,  aloito  or  mixed  with  an  equal  part  of  Indian  moal,  id  a  gauM 
bog  of  tli6  required  sIeo  and  sbapo. 
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Tbo  concroto  juico  of  tho  Lactucat  eativa.*  or  gaj'don  lottuco,  oocurv 
in  two  iSnm  in  mu  nmrkota.  The  Bngtiah  variety  U  In  miall  irroguUir 
piooes  nboQt  tho  bim  of  a  poa ;  tho  Gorman,  in  masses  obout  an  inch  in 
length  and  half  aa  inch  in  thiclcnoas.  llie  color^vanoa  from  a  dark 
reddiah-brown  to  a  light  yellowisJi-brown.  Tho  odor  ia  faintly  uarcotio, 
the  tast«  bitlor.    It  oontuna  a  bitter,  crystallieable  principle,  Lactucin, 

TnEEAFECTics. — Laotucariura  is  certainly  a  very  feeble  drug.  Bou> 
chardal  gave  half  an  oumia  to  a  doy.  with  merely  nopitivo  reeulta, 
and  in  a  number  of  Iriala  made  with  i^  eg^iQfl.yoara  aince  I  was  un- 
abio  to  porceiTo  that  It  ojccrted  any  Influ^nCQ.  It  has  been  oasertod 
that  it  «xort«  a  peculiar  Boothing,  bypnotiq  Influence.  like  to,  but  much 
lesa  intoDM  than,'  that  o^  opium,  and  free  ft<om  iu  diaagreoablo  afl«i- 
cfTocta.  It  may  bo  that  llio  drug  vanud  according  to  ago,  Umo  and 
mode  of  prfiparation,  etc  Lactucin  has  boeo  oxpcrimentod  with  by 
Fronintiilor,  who  found  it  proportionatoly  loss  hypnotic  iban  the  crude 
drug  (^Deutsche  Klinik,  1865).  Tbo  usually  assigned  dose  of  lactu- 
carium  U  thirty  grains,  that  of  tho  fiitid  extract  (Extraetum  Lactucarii 
FIvidum,  VS.)  half  a  fluidrachm.  Much  larger  quantities  may  bo 
giToD  with  litlJe  effect. 

,    „,:f*   CIMICIPUQA-BLACK  SNAKBROOT.    U.a. 

Tho  root  or  Cijiilcifuga  jracomoHa,  an  indiiMiiyus  borbaceous  plant, 
growiBK  abundantly  in  rich,  nliady  woods,  atlalning  a  height  of  six  or 
MVOD  f««t,  and  ro«dily  diAlinguinhed  by  iu  very  largo  multi-comi>ownd 
iaftTM  and  iU  long-branched  Rpikos  of  whitiali  polyandrous  flowora, 
liikkaj  when  open.  The  root  coiwiHtHof  a  Itnotivd  liuad,  with  niimoroua 
inv,  briitlu  rooUoU;  the  odor  ia  faint.  an<l  tho  taste  bitterish, somewhat 
astrinjjent  and  acrid.  It  has  not  j'Ot  been  doturminod  exactly  upon 
what  tlio  activity  of  cimic)f\iga  depends.  Mr.  Geo.  H.  Davis  haa  found 
jp  it  a  volatilo  oiL  which  Professor  Geo.  B.  Wood  thinks  is  very  prob- 
ably  active,  since  tho  virtues  of  tho  dru^  dgtoriorato  on  kooping. 
Therg  are  also  two  rceina  jn  thn  mnt. 

PiiTSioLooioAi.  AcriOK. — Cimicifiiga  was  introduced  to  the  profes- 
sion by  Dr.  Young  in  1831  {Amer.  .ham.  Med.  Set.,  vol.  fx.),  and  Pro- 
feasor  Chapman,  in  his  Ulements  of  Thernpenlic3t  aOIrmed  that  In  fldl 
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doMS  it  cau8€e  nause*,  more  or  1pb8  gonoral  rclaxntioa,  ytf^go,  tremm, 
ood  decided  rediiotion  of  the  putoe;  while  jp  1848  Dr.  N.  8.  Dftrls 
( IVajw.  Jlflwr.  JUed.  Ataoc.,  toL  i.  p.  351)  dwelt  very  Hti-on(;ly  apon  itn 
BedatJVfl  influenca.  There  bavo  been  no  cams  of  human  poiaoaing  bj* 
iL  I  have  seen  it,  however,  wben  given  iu  Urge  doMs  produoo  gjtidi' 
neu  with  Intenae  headaohe  and  general  Eroatration,  evidences  that  U 
baa  some  influence  upon  the  corubnun.  It  also  oocaiuoiiiilly  vomits, 
but  its  emelio  action  is  never  violent,  and  is  probably  simply  ibo  r«- 
Bult  of  a  jjgaUj^irri ta tioa  of  tJu^sUunacli.  Its  elfeota  upon  tho  lovor 
animals  Iibto  boea  invesllgatod  by  Dr.  Randall  Hutchinaoa  (_Thfnip. 
Chts.,  1887,  731),  who  finds  that  in  fcogi  it  pn>duc<»  guoerkl  ftod  oon< 
plet«  animtUoaia  with  Io»a  of  reflex  aciigity.  voluDtary  tnoTomsni  baing 
prcnorved  at  a  time  wbcn  burnitig  of  the  foot  elloita  no  pain  or  motion. 
A»  tying  Uio  artery  of  the  leg  so  an  to  protect  the  limb  fr»m  the  direct 
action  of  tliu  drug  on  the  nerve  and  mucdea  did  not  influonco  ibo  de- 
velopment of  the  aRKwthcMia,  tJiis  ttyniploin  niiwt  be  duo  to  a  paralyeia 
of  the  aonsory  side  of  Uio  Hpiiinl  cord.  Both  motor  nervM  and  musdv 
were  found  lUtvr  dcuth  functionally  active.  When  tlio  cimicifbga  waa 
brought  directly  in  contact  oitlier  with  the  isolatod  ^og,'*  heart  or  wilb 
the  oxpo«od  heart  still  in  sitv,  Uiu  movcmenta  bocnmo  slow,  and  in  a  little 
while  tbu  muaclo  was  ontirely  pamiyEcd.  In  mammals,  cimiciniga  pr> 
duood  fiill  in  tho  artehul  pi-cseuiv,  with  a  elon-ing  of  tho  pulse,  whtcfa 
WM  not  prevented  by  provious  ec^ctiun  of  the  vagi,  and  finally  diastolic  ^ 
arrest, — &otAjehioh^,j!rove  that  (lie  drti^  is  a  direct  depressant  to  the^B 
Bartfjataaclg  or  jta  g^glia-  Hutcbinsoii  further  found  that  when  the  ^ 
r arterial  pressure  is  low  a^hyxla  pradueest  no  rise,  so  that  it  la  jirobable 
Ibat  the  vaao^oior  oonim  •»  aiao  pAralyzod.  The  i-eapiratlona  are 
ftlfected  by  cJmicIl^iga,  becoming  alow,  nitorcd  in  I'hylhm,  and  auffiuing 
final  arrest. 

TiiF.KAfKCTtcs.— Cimicifugn  waa  originally  prapoaed  by  Dr.  Toung 
aa  a  n^mcdy  in  (^lisaxtl,  and  in  the  iiimple  chorea  of  childhood  it«  value 
la  unqueationnble.  It  niti«t  bo  given  frooly,  and  in  most  caMis  tho  con- 
•ontaneoua exhibition  of  iron  nnd  liixuliwH  nuitennlly  nid«  it.  In  acute 
i/j/t^^gitqpiUlheumatism  cimicifiiga  has  been  highly  rccommwndoi]  by 
Dr.  Davis  and  otTior  prnctitioimnt.  I  have  seen  it  do  good,  but  H  la  ftt 
present  vcrj'  nu-oly,  if  ever,  tued.  In  chronic  Iranchitia  it  is  Bomolimta 
employed  wilb  awwrted  bonflfitf  especially  wbon  the  oxpcctoralioa  i>  , 
fh)0  ami  hectic  fovor  oxiftts.  S 

Aduinikthatiom. — Ah  cimicifuga  dotorioratos  by  Iceoping,  tho  IVwb^^ 
drug  should  nlwn^'S  bo  used.  Tho  pow<lor  (dose,  twonty  grains)  is  pre- 
ferrod  by  some  praclitionors ;  but  I  have  ftmud  tho  officinal  fiwd  extmti 
{EetraOvm  Cimicifugce  Fluidum,  U.S.)  very  active  in  doeos  of  f>om 
twenty  minims  to  a  fluidracbm.  The  done  of  tbo  tincture  (^Tinetiin 
dmiti/uijai—  I  to  5,  U.S.)  ia  one  to  twofiuidracbma. 


FAiOLT  IL-AN^STHETIOa 


TiiK  lotm  AnttsUt^ics  i»  horo  cmployod  as  the  name  of  i  group  of 
tolntile  BubaUiDooa,  wboee  vapor  has  the  power  of  producing  lo6s  of 
BOiwci^WMW,  pi-ododoiTyuTflCcompitnioJ  with  loss  of  sensibility  lyid 
diminishctrniiiscuUir  action.  Tbe  medical  properties  of  tbeso  eub- 
etanoce  are  liCrgSly  tfire"^  their  volatilitj-,  by  virtue  of  which  they 
are  very  rapidly  absorbed  and  almost  as  rapidly  eliminated  by  tho 
mucous  membrane  of  tbe  lungs.  Aa  a  coneoquenoe  of  this,  tboir 
action  b  CAsily  controlled.  That  tfaey  are  taiceii  into  the  blood,  and 
tocreby  reach  all  portions  of  the  B}*8t«m,  has  been  abundantly  proved 
by  recent  inveetJ|:alioii3,* 

Tbe  action  nf  the  annathetios  certainly  b  upon  the  norve-eentree. 
Tbu.1,  Bumai'd  han  shown  (Joc.  ciC.)  that  a  ligature  ao  plaoed  as  to  out 
off  all  oirculalioii  from  the  posterior  part  of  the  IVog  does  not  prevent 
tho  production  of  aholilioa  of  sensation,  voluntary  motion,  and  reflox 
action  in  Iho  hind  logs  when  an  antcsthetic  \»  injoctod  into  Uio  antfirior 
part  of  tl>o  body. 

Many  of  tho  Ihoones  which  have  been  snggestcd  to  explain  the 
production  of  aniusthc«ia  are  so  gi-oundle«8  that  it  eeems  unnecessary 
to  discuss  thorn  bore.  All  that  am  worthy  of  consideration  may,  I 
think,  be  arranged  in  four  groups,  aa  follows:  lat,  those  which  assert 
that  the  symptoms  are  produced  by  a  partial  ongMft  nt  Aicidj^tj^p ;  2d, 
thoso  whiol)  look  upon  anjeatfaesia  sa  due  to  preoedent  ph>'sical  cbanf^ga 
in  thft  hj^nil ;  3d,  those  which  aseert  that  aniBSthesia,  liCe  stoop,  is  due 
to  ftftrohral  mgniia;  4tli,  those  which  toach  that  tho  various  agents 
employed  act  directly  upon  the  various  orf^auii  and  tifSuoa  coneomcd, 
—including  in  this  group  the  theory  of  Boriiard  that  anasslhesia  is 
produeod  by  a  aeml^coaj^ulation  of  tlie  nervous  protoplastn.f 

As  the  theories  of  the  lant  group  are  the  most  natural,  tho  burden 
of  proof  rests  upon  the  supporters  of  the  otbor  thooHos.  All  the 
proo^  of  the  Gnt  two  jjroups  as  yet  brought  forward  amount  to  no 
more  than  as  follows:  that  in  asphyxia  the  s>-mptonui  are  similar  to 
tbow  of  amostbosia;  that  in  profound  anioethusia  iJiero  is  an  evident 
ling  of  oxidation;  and  iJiat  somo  aoicsthetics  probably  produce 
DgM  Ln  tho  blood. 

■  5**  ttpi'iatly  0.  Sc&nUdsbari,  haiiffnml  DttMrlallun,  Dorpat,  1MT,  Arvltlf  d.  UttU 
kmit,  tUL.  IHT  t  CUudo  Barnanl,  Lnvw  lop  («  AnttUti^uf.  Fu^  181*. 

t  Vm  a  Hwl;  ttf  lb*  aMtgiil.>tlw  theoir,  IM  CtMraltlaH  titd.  Witt^  I8TT,  p.  flOS. 
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Tho  objoctionit  to  rogardUig  those  facte  as  proviiie  tho  truth  of  tha 
UrtOrUx  aJlttdwl  to  nro  vory  grave.  Tbiu,  it  is  very  wetl  aaoertalood 
that  tho  symploms  o?  "asph jTci'a  ari)  only  analogous  to  tlioae  of  ause*- 
tlicsifl,  not  idcnliciil,'*  nod  iodoed  that  aiuestbesia  as  caused  by  diiTorent 
sgODte  offora  difibrent  phoDomena ;  also,  there  is  no  proof  whatover  tliat 
tho  loDsoDod  oxidation  and  ibo  blood-chaDgee  which  aro  believed  to 
occur  when  anicsthotics  aro  omployod  are  causes  of  tho  norvoua  symp- 
toms,  and  not  simply  coiocideot  piienoinena.  It  mu.it  bo  intu)it«d  on, 
therefore,  that  thoso  theories  have  never  been  proved.  Moroovor,  posi- 
tive proof  of  their  incorrectness  is  not  wanting.  Thus,  in  regiird  to  Uio 
theory  of  arrest  of  oxidation,  there  are  subHtanocfl,  such  as  nitrlto  of 
amyl,  which  lessen  oxidation,  but  are  nut  aivu^sthetics ;  and  on  excem  of 
oxygen  in  tho  air  does  not  leasen  the  rapidity  with  wlitclt  anrnthosia  \» 
tnducod.f  TheAnffistheticsComniittcoofthe British  Modicnl  Awociation 
(Journ.  Anat.  and  PAyii.,  xiii.  221)  also  found  that  during  chloroform-nar- 
eoais  there  was  an  actual  increoso  in  the  elimination  of  carbonic  acid. 
In  regard  to  tho  blood-theories,  Ludiiaar  Hermann  {Reicheri't  AnAiv, 
1866,  p.  S7)  calls  attention  to  tho  fact  that  the  uttwHlbeticd  produce  tho 
sumo  gcnonit  oymptomB  in  tho  infusoria,  vrhicb  have  no  rod  blood,  as  in 
nmmmaU;  and  Lowisxon^  has  shown  that  (hoy  influonco  tho  so-CKllod 
"  salt  frog,"  which  contains  little  or  no  blood,  precisely  as  thoy  do  tho 
Donna]  fVog,  O'om  which  tho  conclusion  is  inevitable  that  tho}'  do  not 
sflbct  the  frog  by  altering  tho  nature  of  tbo  blood  or  by  inducing 
asphyxia.  Id  regard  to  cerebral  anoimia,  it  appears  to  be  established 
that  it  occurs  in  sleep ;  and  Claude  Bernard  (loc.  dl.,  p.  122)  has  shown 
that  during  tbo  period  of  excitement  preceding  anieathcsia  there  is 
cerebral  congestion,  but  during  tbo  aiiiesthesia  cerebral  aniemia.  Cm- 
satiOD  of  function  nurmnlly  results  in  aniemia  of  the  organ,  and  the 
anicmia  of  eloup  and  anicsthoeia  is,  in  all  probability,  an  effect,  not  a 
CAUBo,  of  euHpcndod  cerebration.  In  tho  &og  it  baa  been  abundantly 
proved  that  absolute  anxtmia  of  the  nerve-centres  docs  not  auspen^l 
their  nuctions,  and  that  on  tho  bloodless  cerebrum  chloroform  exerts 
its  usual  influence.  Tho  only  theory  at  all  compatible  with  our  prnwot 
knowledge  is  that  antesthesia  iain  most  cases  duo  to  a  jiraet  aetjfm  ^ 
of  the  agent  in  Jucinjj  it  upon_thfi_CQrtO[X  cerebri  and  other  norve-centTOg. 

The  action  of  the  aniestbetic  upon  tbo  nervo-structure  is  probably  a 
purely  vital  one.  But  by  no  moans  all  authorities  acknowledge  this. 
Many,  if  not  all,  of  tbo  anfflstbotics  have  tho  power  of  dissolving  the 
rod  corpuscles;  and  Ludimar  Hermann  (^Keicherfi  Arckiv,  18C6)  has 
pointed  out  a  possible  connection  between  this  and  anfestbesia.  He 
states  that  protaijan,  which  constitutes  tho  slTOraa  of  the  rod  blcod- 
disks,  b  im  important  constituent  of  tho  uorve-centros.  As  death 
would  necessarily  occur  before  the  protagon  could  be  dissolTod  out  of 


*  8m  Raport  of  Ohipnibm  CommUlalj  UtJiai-OiiruTg.  Tnat,,  rol.  xlriii.  p.  S29. 
t  Ibid.,  p.  3St.  X  B*«  Chhnt  tot  fDlthu  4tuU«. 
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tho  nerve-con  tres, — 1>.,  bcfora  it  oouli  be  dissolved  out  of  the  rod  coi-- 
puscloa,— it  is  ovidcut  that  no  exlenaivo  d«truotion  of  tbo  latter  bodiua 
nn  occur  A-ont  the  action  of  an  anicotUotic  and  tbo  patJont  survivo. 
BIIo^icIiIh  al»o  diaaolvc  protngon,  and  Hurmann  Atatos  tJiat  somo  ex- 
poi-iiuonu  hfi  haa  made  scvtn  to  Indicuto  that  thoy  bavo  aniosthotic 
proportion.  It  ha«  boon  shown  bj  I'atb  (Pater  ided.-Chir.  Prase,  1867) 
ami  by  Straflsntann  {Anh.  Path.  Amit.,  Bd.  oxv.)*  tbal  clilorororm  doo« 
influence  nutrition,  and  cap  produco  fatty  dogu»omtion  or  intornal 
OTgana;  bat  Ihoro  is  not  at  prc«i-nt  any  hu  flic  ion  t  ix-ason  lor  bvllof  in 
too  tbeoriee  of  Benuii-d  or  of  Ucrmunn.  Ltko  otbor  narcotic  drugs,  ttut 
aniwtbeticft.a9t  diroQily  upon  the  nervous  »y»li'in  by  virluo  of  curtain 
tnborent  relation b  which  at  prcsL-nl  <jiiHiMt  6«  oxplainod.  ~^~^~" 

In  ISIS  (Arcfmes  Qin.,  Zo  ser,  t,  xri^  18-tS}  Dumiril  and  Doinar* 
quay  showed  that  during  RnnMthosia  thoro  is  a  rodnctlon  of  tomporu- 
turo.  This  has  been  confirmed  by  Uoiiisson  (Traite  tkeorique ^ pratiqua 
de  la  Mttkode  anettltaigue,  Pari«,  1850)  and  by  Sulzynski  {Uebcr  di« 
dea  AlAohoU,  etc.,  Inaiig.  Dies.,  Dorpat,  1865) ;  and  Schcinsou  {ArcMo 
iter  Ueilktinde,  1869)  asserts  that  there  ia  no  incroaeo  in  tbo  giving 
<mX  of  beat  by  tlie  body  during  anoetbesia,  and  consequently  thai 
Ibe  antostbetlcs  leeaen  tbe  produotion  of  animal  boat,  no  duubi,  like 
alcoliol,  by  checking  ti88afrinei'""T'mb(iMf  Albumen  is  not  rarely 
to  I>o  found  in  the  urine  after  aniestlicsia,  and  U.  Guerrin  atAtes  that 
after  anicDthcsia  by  nitroua  oxide  on  the  addition  of  nltria  acid  an 
[Dton»o  roM  coluralton  nppcan.    (Tkisf,  Xo.  299,  Lyons,  188&.) 

The  action  of  antcHtliotics  may  bu  moditic^I  by  tlto  injcclJon  of  iinr- 
OOticH.  Morpbiiio  given  hj-podormicully  about  half  nn  hour  bcforo  the 
uxhinition  of  tho  annsthctic  is  said  to  have  a  decided  oRoct  in  pro 
longing  the  anicelhesia.  Cblor.il  adminiatorod  eborlly  before  clhorixa- 
tion  certainly  causes  tbe  first  stages  of  the  latter  to  bo  much  quiotoi 
llian  w«ual,  and  also  prolon:^  the  narcotus.^ 

The  chiof  purposes  for  which  ana»lhotJ08  are  used  are  to  idiaie 
noiN  and  to  ffTg  ^»"  To  meet  the  first  indication  they  aro  em 
ploved  by  scwfeona  eapeoiaUy ;  but  they  are  also  exceedingly  valuable 
to  cases  of  aufferipg  frp^n  (liliip»"*^  It  must  bo  borne  in  raind  that  their 
action  is  ver^'  transitory  and  is  scogmjwnied  by  tnure  or  loss  di<*tiirbiiii<.'0 
of  the  general  system,  and  that  eonsoqucntly  Oicy  an)  to  be  vm^ilnycd 
only  when  the  pain  is  Mioeedlii;^!^'^  wvcre  and  trmisiciit.  To  relieve 
pain, anioelhetics  are  nsed  with  great  propriety  during  ^Ud-hiTtk.\    In 

•  Canntl  ^m  Philip  Stommal,  Zw  U\ri  irr  finij.  Kularlmj,  ale.     SisKbnri:.  IKAf. 

f  Mr.  Bdd^UI  bH  propDiod  npid  bratthiniBHk  nMU  tf  praduoitig  aligbl  itniHtliuiH  in 
amm  cf  nlsor  nrgtrj,  Th*  p^«nt  b  requlM  la  br<ath«  nry  nf  liUy  far  tram  ihtM  U  Bn 
■liaat*!^  ohm  ■  mdiIIIIoii  of  ptttlal  Ion  of  oanwlouMoMi  f  i«t«blr  dopta'Unt  upuD  dlHarb> 
■Be*  or  (b«  otrabnl  tiKuliUion,  !*  iRiluetd.     fSoo  I'Siln,  JtTnf.  rimca,  li.  2Hi.) 

I  I  M*  no  rauoQ  for  b«)I«Tln;  tbM  ■nsitbetln  ef  iba  molhir  leiloDilr  InAaoDCc*  iha 
•UliI,  kod  do  Bat  Iblnk  naob  ireij{bl  wn  br  alliulit.)  u  tbft  untllonf  of  t>r.  Iliyfniincr  ( P"- 
lim.  Kll*.  IfadnHdl,  ISSl,  ii.  tV>)  thu  ttier*  i*  ]>rtiiluMil  an  loertMnl  <ISinin4UM  of 
Bitrafoa  la  tko  non-bora  habo. 
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nitUirnI  labor  it  is  doI  commonly  imceeettry  lo  produce  complete  iukd*- 
thvain.  When  iho  flill  effect  of  «i(her  ether  or  chloroform  m  indaoo'l. 
tliero  is  almoiti  nlwayii  a  wcalconing,  ani)  very  often  an  abolitiun,  of  th« 
Ulorino  contnictions.  Tbo  nnicsthotic  sboulil  be  adininialcrud  in  tuch 
<tuniititics  n«  lo  ruliovo  thu  piiin  without  dcetilcdiy  inlerfvring  witb  tbo 
muncular  spui^m.  In  certain  caece  thin  can  be  done,  in  ollion  it  is  iia- 
jimcticablo.  I  bare  obtained  rory  advanttigeow  nwult*  in  toino  caw 
by  Husponding  the  pains  for  about  half  an  boiir  by  mcnn»  of  cthur, 
and  ibon  cn*iroly  withdrawing;  tbo  anrostbetic.  By  thi«  tivatmenl  tb« 
wciilc,  painful,  ineffectual  efforle  of  a  worn-oat,  nervouo  patient  may 
o\Xvn  bo  converted  into  ro};ular,  sucoesaiUl  pains.  I  think  that  thr 
risk  of  post-partvm  hemorrhajt  is  materially  incroaaud  by  Dnowthetice, 
and  therefore  habilUAJIy  give  after  tbeir  use  two  drachms  of  the  fluid 
extract  of  ergot,  as  soon  as  the  perineum  is  well  distendiMl  by  tW 
child's  bead.  Aniestbetics  aro  ft\!quently  used  in  sur^gery  for  tlto  pu^ 
poso  of  relaxing  spasni,  as  in  cnses  of  diUoeathn,  Acrnin,  etc.  I  n  mudi- 
cine,  tbey  have  been  employed  in  various  forms  of  eonmlfionx,  and  are 
ospocially  valuable  in  Hovore  ht/tterical  convuttions,  in  pvertteml  rctamittia, 
and  in  sjifnal  fg/fyiffyfeiM .•  in  rpit<:p»y  tticy  aro  very  rarely  called  for; 
in  in/ontiU  conmUtont  they  may  be  apiiringly  usod  when  the  eont-ul- 
sion  Itaolf  threaten!  life.  In  various  tpotmt  of  llio  excretorn  ducti  er 
yiiMfa,  and  especially  during  tbo  pa.-<Mago  of  calculi,  tlicy  act  very 
ntroratity,  bolb  by  relieving  pain  and  by  producing  ralnxation.  In 
aathmn,  and  in  spasmodic  stricture  of  the  aiopluigus,  as  in  all  otbi-r 
cases  of  oft-ropcatetl  spasm,  tboy  should  bo  administered  only  to  meet 
temporary  indications,  as  tbeir  habitual  use  is  doloterious. 

The  question  na  to  the  propriety  of  the  administration  of  annatbetica 
to  persons  suffering  f><am  organie  disease  is  of  tJie  gravest  importa 
and  in  individual  cnses  must  often  be  answered  wiUi  muoh  beaita: 
By  some  practitioners  hoart-disease  is  thooght  to  bo  a  positive  corn 
Indication  to  anteslhetic  agents ;  when,  however,  the  or|;anic  dtsfuwe 
not  produce  any  obvious  functional  derangement  of  the  heart,  and  win 
tbo  hearUmuKcle  is  in  a  fair  condition  of  bcollh,  ether  may  bo  used 
the  point  of  aniiwthnHia,  pruvided  the  circumstances  of  Ibc  caAo  are  «tk 
as  to  justify  the  t<urgcoii's  talcing  n  lilllc  risk.  When,  however,  it  li 
poasible  to  avoid  tbo  ante^tbolic  by  iho  uw  of  co<-alne  or  other  dcviw 
this  should  bo  done.  It  must  be  romemberod  that  pain  or  great  «iv> 
tiorinl  excitement  may  arrest  nt  once  the  movement  of  a  diseased  hetrt 
The  shock  and  nervo-Slrnin  which  attend  a  mi^or  turgic&l  opomtioD 
without  aniestbetics  would  probably  endanger  cardiac  arrest  more  Uun 
would  the  annstbetie  used  to  avoid  thorn.  When  tliero  U  any  tendeacf 
to  weak  heart,  chloroform  should  never  bo  given  ;  atheroma  conL/t- 
indicatiM  nitrous  oxide. 

It  appears  from  the  recorded  accidents  of  aossthoaia  that  tlio  ex- 
istence of  brain-tumors  or  of  other  organic  braio-diaease  is  of  m4i* 
importance  aa  contra-indicating  the  use  of  anssthetics  tJiao  b  disoM* 
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of  the  heart  iUolt  Wliea  Uiobrain-urtoricn  arobcliovcd  to  bo  ntboroia- 
RtoiM,  altJiougn  no  ponilivo  eignft  of  org»nic  brain-di^CAW  nro  prc«ont> 
MHWthcsia  should  bo  indiivcd  by  Iho  nurgcon  with  Uio  grontcitt  r«luc- 
tanoe.  Dr.  Uoxon  {Laneft,  1886,  vol.  i-)  report*  a  caso  in  which  ha 
believes  (probably  incoiroctly)  thnt  a  thrombus  furmod  in  the  coronary 
artery  during  insensibility  Crora  ethor. 

Alt«iitioii  baa  recently  been  eotlod  (Airiti  York  Med.  ReeorA,  rol. 
xxxi.  p.  199)  to  the  danger  which  atteiidfl  the  ubo  of  otlior  In  Rrijiht'i 
dbcMO.  Both  Dr.  Emmet  and  Dr.  Hillnrd  report  catics  In  whidi  eol- 
top»o  with  ungroio  potwmiiig  rapidlj  foUowedJfrj  adinlnMtrfttion_Qf_tb<i 
anicsthetie.  The  clinical  evidence  w^icli  If  have  been  able  to  gather 
togotiior  Indicates  tlmt  in  ]iaiioDt«  suflfcHng  fVoni  rennl  diwaso  chlo- 
rofomi  is  profomblo  to  ether  onloM  the  boort-niuBClo  ban  undoi^ne 
aecondayy  dc^yoneration.  Thiti  in  probably  bocaueo  the  amount  of  chlo- 
Tofbrm  required  to  produce  nnfcethoHia  w  8o  much  Bmatlor  than  that  of 
ethor  that  lees  Etrain  ia  thrown  upon  the  excreting  orgnns  for  its  elimi- 
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NITHOOEN  MONOXTOB— NITROUS  OXTOE.    [XO— X,0.) 

Nt^rouH  oxide  Irh  cot<^irW.'<i,almont  inodorouRgaH,ofaHwceliith  tn»te. 
It  l«  a  very  active  wipporter  of  combiiotiou.  Water  absorbs  nearly  \ig 
own  bulk  of  It,  It  is  made  hy  the  dislillution  of  the  nitnito  of  ammo- 
nimn,  whteh  roMlvet  itsolf  into  the  gnu  and  water.  Thus,  NO^NH,  = 
N,0  +2H,0.  Nitroiw  oxMo  gtit  i* now Htipplivd  in  condeii-H'd  form, or 
it  may  be  propnrod  in  nppnruiti*  l)i?i*l  obtiiincd  at  the  duaUil  depots.  Iti 
tuing  auch  apparatus  ihe  tvmporalnro  should  never  be  allowed  to  rise 
aboro  ■182°  P.,  for  foar  of  genvrating  nitrie  'txide. 

PnrsioixifliCAi.  AcTiox. — Tlie  inliahiiion  of  pure  nitrous  oxido  ga«  la 
followed  in  IVom  a  tialf  to  three  minutes  by  unconKiousncAN  ^ieh 
uBitnlly  e«me#  on  quiolly,  but  is  sometimcH  preceded  by  hiliiriouo,  erotic, 
or  pn^nA<'!'>iis  o;ccitumont.  During  the  aiiieslhcHia,  the  fiicv  prvnonta 
a  ':  swollen,  mtcnsnly  livid  iippciirunoe.     ft  is  prohitble  thnt  tlie. 

piii.t.i  -i-.<i"norvo  function  takes  ihi-  same  coume  at  during  othcriEiitlon, 
but  we  have  little  positive  knowlodgc  eoncerning  this  point.  An  ex- 
periment made  by  Dr.  Aniory  (A>io  Ynrk  Mf'L  Journ.,  .August,  1870) 
iodicatvH  that  the  motor  nervoi  are  not  nlTected. 

It  is  well  established  that  nitrous  oxide  will  not  support  life.  A  taper 
will  bum  in  it,  tt  U  true,  but  the  liborali'>n  of  the  tixygon  is  due  to  the 
high  heat,  and  at  the  (oniporalure  of  the  body  nitruii^  oxido  is  a  stable 
compound.  MM.  Jolyet  and  T.  Blanche  have  found  (Archives  dt  Ph^ 
4/o(o^i>,  July,  1873)  that  sooiiswtll  not  germinnto  in  it,  and  that  animals 
(f^gs,  sparrows,  guinea-pigs,  rabbits)  live  no  longer  in  an  ntmofiphere 
of  pure  nicrouH  oxide  than  in  one  of  nitrogen,  Kven  Dr.  Colton,  who 
maintains  Iho  ajjauntity  that  nitrous  oxide  produces  hyperoxygenation 
**£.  thobtood,  states  { 7Tl«  Phymlogieal  Action  of  yttroua  Oxide  ftw, 
Pbiladelphroi  1871)  tbnt  in  an  atmosphere  of  the  gas  a  mouse  will  live 
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.Illy  rtiim  IhiHy  to  sixty  Bi-oii.K  &  pij-oon  fi-ora  one  to  two  minateM 
kltuii  Iniin  .mo  Ig  two  miniUM,  a  frog  from   thirty  to  eixtv  minules,- 

n!l  'lyiiii;  i)f  ;is[ihyxia. 

Till'  Fivui-h  oiwrvcw  alnivo  named  sfBrm  that  nitroua  oxide  baiiio 
.iiivcl  flVocl  u].oii  ih,'  syr-ivm.— that  tho  phenomena  induced  are  simplT 
dii.'  I.I  .i.iiiiv;iiiiiii  .it"..Ny;,'i-ii-  Tho  series  of  facta  which  thevlinveei- 
l..riiiu'Jii!illy  jiruvod,  and  upon  which  their  conclusions  are  tiaseJ,  aw: 
1.  An  aTiimal  lives  no  loni^r  in  niti-ous  oxide  than  in  nitrogen;  1 
AniL'silicsia  ncours  al  tlio  time  that  tho  blood  of  an  animal  bcwoia 
l)l;uk;  ;!.  Aniinnis  lnvatliiiiij an  air  containing  sixty  to  eighty  percent 
i.f  nitniui^  i.xi.la  and  twenty  to  forty  per  cent,  of  oxygen  are  nnif- 
r.tte.I ;  4.  Till!  analysis  of  the  blood  of  two  dogs  yielded  the  foliowiBj 
ivsults: 

N-..  I.     r..nvi..uj.  No.  S.     UnwBMloai. 


'■ai'ii.tnio  at-Ll  .  .  4ii  pi:r  cent. 
Xilr.>ns  (ixi.lu  .  .  l!l)  per  cent, 
Uxys;.'ii     ....   IIM  ptT  cent. 


Carbonic  acid  .  .  3fi.6  per  cent 
Nitrons  oxide  .  .  3-1.6  per  cent 
Oxygen     ....     3.3  per  ecnL 


an.l  iJilier  analvMus  sbowe.l  that  the  coma  was  not  developed  until 
the  oxy^'oii  in  llic  blu.ni  was  reiluocd  to  throe  or  four  per  cent.*  It  is 
evi.k'iit  that  if  the  ah.tve  anutysoaaro,  as  fVom  their  reports  theyappar 
111  he,  roliahle,  the  anicstho:*ia  is  not  dno  to  the  prosonce  of  caitonic 
ai'iil  in  ihe  liquor  sanfiuinis,  since  nearly  ton  per  cent,  more  of  that  gai 
v!M  present  in  tho  hi.wd  of  tho  conscious  (_No.  1)  than  in  that  of  tl» 
unconscious  Joy  (Xo.  2),  and  also  that  it  is  moro  rational  to  believe  the 
decrease  in  the  oxyjjen,  niilicr  than  tho  slight  increase  in  tho  amoiint 
of  iho  nitmufl  oxi.le,  nia.lu  tho  difference  between  conscioasiiess  anii 
iiiicoiisci.jiistiess.  In  cunliirinity  with  this.  Dr.  Amory's  experimenta 
ai-e  nmst  irnei-esling.  lie  I'.mnil  that  during  nitrous  oxide  narcosis  the 
anuninl  .if  carb.inic  uciil  exhale. 1  fr.>in  the  lungs  is  only  two-lhinis  of 
ihat  eliiiiiiiale.l  lief.iiv  ilie  inhalation,  and  that  immodifttely  after  the 
ivL'overy  of  cunseiuusness  loss  llian  one-third  the  normal  amount  of 
carlionic  aci.l  is  ;;iven  off. 

.Afrain,  Mr.  Eliiiii  'rii.inison  {PIul'i.  Jiff./.  Ti'mes,  Nov,  15,  1S73)  found 
that  animals  in  an  atmosphere  of  hydrogen  and  nitrogen,  and  also  in 
viieuo,  Buffere.i  syniptoma  precisely  similar  to  those  caused  by  the  in- 
halalinn  of  pure  nLlr.iu.s  .ixi.lu  ;  also,  that  in  man  the  inhalation  of  van 
nitm^en  causes  tho  syiniiinrns  of  nili-oua  oxido  narcosis;  finally,  thsl 
nitr.iiien,  hydrogen,  and  nitrous  oxide,  us  well  as  a  vacuum,  are  rendered 
capahle  of  supporlitig  life  by  the  inti-o.lucfion  of  a  proportion  of  oxygen 
a|ipr.iachiiig  that  existing  in  common  air.  Dr,  C,  A.  MacSIuna  (^The 
Hjiedroarnpe  in  Medicine,  London,  1880,  pp.  73-75)  finds  that  when  an 
animal  is  killed  by  nitrous  oxide  tho  arterial  blood  gives  only  apoctrum 

■  Tlic.'o  roiutts  nro  cloi-ely  akin  tn  tlim-o  olitaincl  b/  Grffauit,  nho  foand  tbat  in  mDimili 
Iiirg.'liicJ  Kith  K  miituio  of  cnrbonjo  iiclil  aii'l  ntr,  tho  giu  gf  tba  blood  oaatki&sd  Vi.<  p« 
com,  of  oarbonio  «id  {,Compl.-l{t«d.  Sot.  Bi'ilog.,  1S87). 
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Iiu«H  of  reduced  httmoglobin.  while  sCler  denth  from  chlorofonn  tbo 
litMM  of  03[yb»mo/(lDbii>  aro  very  apparent. 

On  ibo  oiber  bxnd.  it  has  been  aaiiorwd  that  nitrous  oxide  does  not 
act  an  All  asjib^'xinnt,  because  tbo  ciroulalory  phiMiomeua  produced  by 
tt~aro  uftiially  different  fi-oin  thnse  of  ineobaiiical  aspbyxia.  It  must, 
however,  be  borne  in  mind  that  Ibe  pbea<Hneaa  of  laeibanicsal  asphyxia 
ar»  largely  due  to  the  prcaenco  of  aa  excea^  of  carbonia  aoid  in  the 
blood,  whitiit  ID  tbo  a.iphyxia  pn>duc«d  by  oitroiis  oxide  there  is  no 
exc<Ht«  of  oarhonio  ncid,  no  that  the  phvnomena  praaent  are  t<iinply  Iha 
oiiloomo  of  a  lack  of  oxygon.  It  h,  therwfgw,  a  priori,  lo  bo  expected 
that  tlio  nyniptonwof  inoolinnical  and  of  niiruusoxidc  asphyxia iihauld 
dltfor  toacvriaiii  oxtiint.  In  an  diih»rHii;Heri«nof  oxperimciitdi  I  found 
{Therap.  Gax.,  Aug.  1890)  that  Ibo  itihnlatioaof  nitrow*  oxide  is  UHuulIy 
followed  by  n  rino  of  the  artvrinl  pix-n-'Mro,  ncooiiipniitod  by  a  grwit  din- 
turbanco  of  the  pulse ;  the  piil»e  at  first  becoming  irregular  and  tumnl- 
toous,  but  by  and  by  settling,  bo  that  whoa  aDmthosia  ta  complete  the 
puho-wave  i»  remarkably  large  and  full,  and  the  rate  ^nrj  slow.  The  Hm 
and  bll  of  ibe  arterial  presouro  in  nitrotu  osido  ameethaeia  was  found  to 
vary  remarkably,  not  only  in  diiToront  inhalatiuns,  but  atditTcreat  periods 
of  the  Mineiohalaiion.  Sometimes  the  rise  was  sudden,  sometimes  it  was 
%|ow  and  gradual ;  sometimes  it  was  maintained  until  near  death,  eome- 
ttmca  it  was  interrupled  very  early;  aometiroes  it  was  not  very  well 
marked,  eometimcs  it  was  enormous.  J)r.  Amory  has  fbund,  in  expori- 
■nenu  with  the  ocrebrumotcr  upon  the  dog,  that  ihoru  in,  during  the 
ftnaMthuMA,  increased  blood-proMuro  in  the  corebruni,  with  stasia  in  th« 
oapitlorios.  TboserosultNAhow  that  the  ciroulatory  phenomena  produced 
by  nilroos  oxide  re«cmble  thooo  of  mechanical  asphyxia  as  closely  as 
could,  a  priori,  bo  expected,  Uurouvor,  I  have  found  that  the  addition 
of  ten  per  cent,  of  oxy^i'n  lo  nitrous  oxide  Nusponds  entirely  it«  aniM- 
tbetic  action ;  so  (hat  ii  soctns  to  mo  established  that  nitnus  oxide  ads 
at  an  ana»thetie  siniptjf  by  shttting  off  oxi/gcn.' 

Of  all  Uio  anfceibotii-s,  nitrous  oxide  is,  so  fkr  as  immediate  dan^^er 
is  concerned,  the  safust.  Nitrous  oxide  is  probably  administered  to 
seven  hundred  and  fiiVy  thou^aad  persons  yearly ;  and  yei  there  have 
been  only  four  deaths  directly  attributable  to  it  with  any  ptausibilUy.  In 
one  of  these  (i>inifal  Cbi>m<ut,  editorial,  June,  1872)  it  ia  doubtlUI  whether 


*  P*ul  Ueti  bM  iboan  ItM  *  n1ilu(«  of  siglitf  .Sro  p«  oant.  nlUuui  Bills  ftud  flfticn 
per  Mai.  ojrCTii.  iiii'lvr  ■  praunro  ot  bI  I«*[  Ihd  ■iirivpbitd.  «lll  iiraduct  BnioitlmlB.  ■il'l 
tiB«  4t*l*«<i  «n  flfiarmta*  vhlflfa  bu  b««n  Dtvit  iu  Part'  fur  IIib  purpntn  of  <iir]fiMl  an*i4T1i^ 
(la.  Tlx  prvMloLl  obj«Miaa  U  Iba  mctbod  !•  Ila  Mpsniinoou.  nnJ  It  bM  fuilod  lo  w>iaa  InU 
•ntfm*.  A'  toat  ^t«  w  \tM,  Ut,  Outtina.  in  •  •winmuiilutlen  lo  tbo  Pronoh  AoulMDjr,  iioicJ 
■bat  h4  b«]  fuiiaJ  a  mUlon  ot  oubonig  Hid  anil  ale  to  ba  ■  Mb  snaitbalia.  M.  QifliaBI 
{Comiii,-ttn-t,  Sae.  Biol.,  IH8T).  fatlan i nj;  kfter  Iho  (tpfHmniU  «r  Paul  Datt.  fDan>l  (hat  ■ 
mlxturt  "f  aij(«n,  tir,  and  oarbnnw  uilil,  m  mailo  t»  In  onotain  M  part*  of  air  In  100  part* 
at  nftixUe  auld  aoJ  tO.S  parU  of  oijEsn,  trill  produo*  In  lbs  nbbitin  litonilaul(aai]i>n|>l«U 
aaMtUiaala  oblab  Maj-  bn  malDlalasl  lat  houn.  and  nhloll  dliappcar*  la  tb«  oaona  of  twv  of 
IhrM  uiautc*  If  Ih*  animal  <i(  allamnl  lo  brooth*  air. 
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tb«  gM  hftd  uiyibing  to  do  with  tbo  &t«l  rMult^  or.  Indeed,  wbttW 
it  wao  really  ftdmiiiUtcrod.  In  Uw  Moond  com  {_BrU.  Javm.  Ihnt.  Sci, 
Fob.  1673),  dekth  IVotn  lutpliyxia,  «pp«reaU>'  Induoed  by  nitrooa  oxkU, 
oceurrvd  ill  a  beftllby  mftn.  la  Ui6  third  cmo,  death  b  M«eTt«d  to  hate 
boon  i>nxlu(]od  by  Bynoopo  {Brit.  Jled.  Jown.,  1677,  f.  -IGO).  Tor  lb* 
fourth  GSM,  Hoo  Ibid.,  1683,  ii.  72$.  The  opinion  of  Dr.  Cortwrij^M 
{Lancet,  1876, 689)  and  of  Dr.  W.  Ottlvy  (Ibid.,  1883.  L  95),  that  in  casM 
of  heari-diMOM  porinaDent  inoreaM  of  tbo  cmnliao  woakDeae  ib  caoaod 
by  nitrous  gaa  inhalation,  is  certainly  not  ostabludied.  Tbo  &U  of  bliwd- 
pro«suro  produced  by  the  gas  was  found  in  myox]>vriRittut«  to  b«dnelo 
pamlj'i^H  of  tbo  va80>tnotor  appnrntUH,  nnd  death  siwuys  occurred  ttttm 
parul^itis  of  the  nwpinilory  funotiun,  Iho  heart  funiinuin;^  to  b«al 
pow«rf\iIIy  after  rwpimlioii  hiiil  ctHsed  and  tbe  art«riul  pressun 
had  &Uen  very  tow.  Kven  when  alanuin;;  symptoms  occur  during 
nitrotu  oxido  SDnstbeeia,  the  reeults  arts  very  rarely  dtsastrous,  beoauM 
the  loss  of  Amotion  has  been  due,  not  to  tbo  preeence  of  a  |>oiM>u,  but 
to  the  absence  of  oxygen,  and  although  the  puralyeis  may  bo  oomplctc, 
the  life-power  slcupe  before  it  dies  and  ia  ready  to  react  to  oxygea. 
Jmmettiate  artificial  rtspiration  Ih  the  oiu  remedy  (or  the  treatment  ^^M 
alarming  symptoms  during  nitrous  oxide  asphyxia.  ^1 

Dr.  Lafoni  (£a  Franet  Mtd.,  vol.  1.,  1SS6)  has  called  attention  to 
the  poasiblo  aftor-resulta  of  nitrous  oxide  aiuBelhosio,  and  among  other 
kllegcd  miabaps  mentions  miscarriago,  chlorosia,  epileptic  syiitptoms, 
and  albuminuria.     JI«  wpeoially  warns  against  the  pottitible  praduotioaj 
of  diiiboles  mellilus,  and  reports  a  case  in  which  sugar  appeared  in  the 
iirino  iwlco  aftor  tbo  uho  of  the  gas.     ITo  alno  found  sugar  in  laiga ' 
quanliiiee  in  his  own  urine  after  nn  inhnlatton,  and  woe  aucoeuftil  ia 
producing  f^lycoBuriu  in  the  do^.     In   fivv  oxporimenia  mode  in  the 
UoivcrHily  Laboratory  by  Drs.  Goo.  S,  WotKlward  and  Alfiwd  Hand,  the 
ga§  failed  to  produce  albuminuria  or  glycosuria,  but  I>r.  Kvndunline.  a 
weli-itnown  VhiUdelpbia  surgeon,  died  some  years  ogo  from  dial<«ta^ 
which  be  poraiBtently  attributed  to  nitrous  oxide.    Whilst  the  after-] 
dangers  of  nitrous  oxide  are  probably  not  great,  the  high  blood -proasaTe ' 
with  venous  stasis,  wliich  are  undoubtedly  present  during  the  Aiia€tbwi%  j 
strongly  indicate  that  when  atheroma  or  other  disease  of  the  nrt«ria 
waits  exist,  nitrous  oxide  is  probably  a  less  safe  aiitesthetJo  thu  i>J 
ether.' 

HTHBE-ETHYL  OXIDE.    (C.U.O— C.n^O.) 

,    Elbor  i.f  n  eolorh-Ms,  vury  volatile  liquid,  obtuimul  by  Ihu  dehydraiiot^ 
of  alcobul  by  sulphuric  acid.     Tt  it  veiy  inflainniuble,  as  is  nlso  ilavapof,' 
which  is  two  and  a  half  timoN  heavier  than  air.    II  ia  tVeely  soluble  il 
alcohol,  and  is  ItMiIf  n  poworf\i1  iiulvcnt.     lis  odor  la  stroag  apd  ^ 
liar :  its  taste  Ik  hot.     Its  spceitio  gravity,  when  ptiro,  la  0.718,  Ukd  I 
boiliog-point  95°  F.    It  is  officinal  in  two  forms. 
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Mtasa, — EroEK.  U.S. — ^Tliia  vtlior  ooiitains  a  largo  poi««ntsge  of 
»looh(d,  and  has  a  epocific  gravity  of  0,760.  Wlion  shitkcn  with  rh 
«qual  bu]k  of  wntcr,  it  lusott  from  oiiu-tlllh  to  onc-fourtli  of  Its  volumo. 
A  leat-tube  Aill  of  it  hulil  in  tho  closud  liiinU  t)hi>ulil  beyin  (o  hoU  od  the 
■ddltion  of  a  pioc«  of  brokon  glass.  Any  spocimvn  whivh  does  not 
conform  to  thi»o  raquiremoDta  probii)>ly  oontoin*  un  overplus  of  alcohol 
or  of  walfiT, 

vGntEB  FonTiOR — Stkonoeb  Btqer.  U.S, — Tliie  ethor  should  hnvo 
ft  epocific  gruTJly  of  0.7S3,  ^ould  not  loae  moro  ibao  oneeigbth  of  U» 
vohimu  wtion  Htialc«n  with  an  equal  bulk  of  water,  and  in  a  tcet-tube 
Cold  io  thu  doscdhand  Hhi>u]d  Wd  vi^oromty  on  iho  adilitloD  of  brokoa 
gtau. 

PerstoLOOiCAL  Actios. — Tlio  Brat  cffwta  of  oUior  when  iiihnlod  aro 
harnin>;  in  iho  faiiL-M  and  a  fooling  of  stntngulalion,  t)u[h  duo  to  tho 
local  impression  of  tho  irritant  vapor.  Tbo  primary  indicaljumiof  itx  Jtyn- 
temK  HcUooareftsenMof  oxhilamtion  nn(lalit;htno<win  tho  hond,  iwso- 
oifttfld  with  a  roaring  or  buzKin^  in  tho  can.  Thuso  aro  soon  «ucccodod 
by  B  feeling  of  tho  immodialo  surrounding  being  afar  olT,  wliitli  soon 
fhdea  into  semi-unconsciouitnoss,  with  vidions  and  illusions.  Thoeo  nro 
of  various  characters,  and  are  often  accompanied  by  n  species  of  d(v 
llriura.  Some  pationtd  weop,  others  laui^h ;  some  shout,  somo  pray 
»ome  rare,  and  some  bocomo  oxcoedin^ly  pugnaeioua.  In  rars  in 
slADCOS  Iho  drcatna  bocome  erotic ;  and  co-icr*  aro  on  record  In  which 
there  wore  distinct  evidences  of  tho  occurronoo  of  a  coinploto  vvnorca) 
orgiMTn.  In  thin  nlutrc  the  pai.ii'ut  in  moHt  casos  may  bo  idui'c  or  Iimh 
pcrfoedy  aroused.  There  itt  niruly  miiViciont  aniosthoHla  for  praelieol 
purpose*  bofcro  the  period  of  complete  uncon«tc!ou«noMt. 

Tho  Mcond  stage  of  cther-narco:tia  may  bo  considered  to  bogio 
with  tlio  complete  loss  of  cinwciouHiumn,  Muscular  rigidity  may  jiui*i»t 
for  a  lengih  of  time,  but  u^mlly  it  soon  passes  oH'.  and  the  patient  liva 
rvlaxed  nod  quiet,  with  i»low,  regular,  aiitomatiu  rcspintiion.*  Tho 
occurronce  of  stertorous  respiration,  due  to  a  panels  of  tiio  muscles 
of  tho  palato,  shows  that  tho  stage  of  muscular  pamlyeis  is  being 
niavhcd.  It  should,  except  in  rare  oasiM,  bo  tho  signal  for  tho  imme- 
diato  wilbdntwttl  of  tho  amostho^o. 

Tho  face  during  vthttrixatic  n  is  reddisli ;  marked  pallor  and  lividity 
aro  r<}-->)>octively  important  in<lications  of  failure  of  tho  heart's  action 
and  failure  of  respiration.  Tho  siagu  of  excitement  generally  laata 
only  a  few  minutes,  but  In  somi>  cantos  is  prolonged,  ami  in  nervous 
women  may  pass  into  a  violent  fit  of  bj-storics,  which  soon  yields,  how- 
oror,  to  a  peraistoot  uso  of  the  antcsthoUc.    The  pulso  is  quickened  am) 


*  For  k  fall  •lUosuluo  «f  nutM  pticpnomniA  durlns  prcfuuad  BtoMUiMls,  . 
JkkMb  ( 11'^...  )I,<L  ir«A«u«t,  Tol.  xxTlx.,  ISBV,  p.  M»i. 
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incroascd  in  foivo  by  other,  and  it  will  oftoa  raaintam  itself  darug  i 
prolonged  nni-cosiij.  If  tho  vapor  of  ether  b«  taken  id  a  concentntad 
form,  there  ih  iisuully  in  tho  beginning  a  momontary  arrest  of  rapin- 
tion,  accompniiicd  l>ya  decided  sonse  of  BuffocatioD,  evidently  the  nsoH 
of  the  irritunt  action  of  tho  vapor  upon  the  upper  air-possagoe.  So 
Boon  as  tliiit  han  passed  off,  tho  rospimtions  aro  usually  accelerated  u 
well  as  dccpenorl ;  hut  ua  tho  atago  of  antcsthesia  is  reached  tbcj  l» 
come  slowor,  and,  if  ihu  inhalation  of  tho  ether  bo  persisted  in,  tbcj 
grow  not  only  more  and  niofu  distant,  but  also  more  and  mora  shallov, 
until  they  aro  gradually  extinguished.  The  rospiratory  phenomeu 
seem  to  be  tho  i-ame  in  the  lower  mammalia  as  in  man.  The  prinury 
arreirt  of  respiration  during  tho  first  stages  of  etherization  id  on- 
doubtcdly  due  to  a  local  irritation  of  the  mucous  meRibranea  of  lb« 
air-pasaages.  According  to  Krateehmor  {Sitzungb.  Wienrr  Akad^  IBiO, 
Abth.ii.),  ill  tho  rabbit  it  is  prevontod  by  previous  section  of  the  trigem- 
inal nerves,  but  not  by  division  of  tho  vagi ;  nor  does  it  occur  when  tlie 
ether  is  administered  through  a  traehoal  fistula.  This  would  indicate 
that  the  respiratory  di«iturbance  is  due  to  irritation  of  the  periphenl 
trigeminal  nerves,  but  Dr.  II.  A.  Ilare  (Univ.  Med.  Mag.,  vol.  i.p.  419) 
has  found  that  in  the  dug  tracheal  irritation  with  ether  produces  re- 
spiratory urresl,  which  ia.  huwcvor,  prevented  by  previous  section  of  the 
vagus.  As  stilted  by  Rr.  P.  Knoll  {Sitzangb.  Wiener  Akad.,  Oct  1878), 
tho  arrest  of  respiration  is  sometimes  replaced  by  very  imgulir 
breathing.  The  importance  of  tho  matter  is  increased  by  the  fact  thst 
Krntschmcr  has  noticed  that  the  disturbances  of  respiration  are  accom- 
panied by  spasm  of  tho  glottis.  It  is  evident  that  these  disturiiaQceA 
are  retlexes  due  to  imtation  of  the  trigeminal  nerves  in  the  upper,  and 
of  the  pneumogastric  filaments  in  tho  lower  respiratory  tract.  It  is 
possihlc,  but  not  pn>bablc,  that  some  of  tho  aciidonts  which  have  hap- 
pened early  in  human  ancesthc^ia,  have  boon  duo  to  theao  reflexes ;  the 
important  pi  nelioal  fact  Ih  that  aberrations  of  respiration  occurring  in 
the  boginninjiof  an  etheriKalion  atv  to  he  ovoreomo  by  persistence  in  th« 
inhalation,  after  which  the  respirations  will  become  slower,  deeper,  and 
more  regular;  indeed,  as  pointed  out  by  Kronecker  {Curresp.  Blatt. 
HchtiKi^er  Aerrte,  181KI),  the  tale  and  dangerous  arrest  of  respiration  during 
antesthesia  occurs  only  after  the  refiex  function  has  boon  abolished.  Wbea 
the  admin  is  ti-a  tion  is  conlinuod  to  the  cm),  the  respirations  become  very 
slow  and  more  and  more  shallow  until  extinguished.  Irregularities  of 
respiration  occnrnng  in  the  later  stages  of  an  etherization  are  of  the 
roost  serious  import,  and  demand  immediate  withdi'awal  of  the  dni^. 
Clinical  esperienco  confirms  tho  expeiimentBl  proof  obtained  by  Dr. 
Knoll,  that  these  Into  disturbances  of  respiration  aro  the  result  of  the 
direct  influence  of  the  drug  upon  tho  respiratory  centres. 

According  to  Professor  Eulenberg,  in  the  beginning  of  anfosthesia 
produced  either  by  ether  or  by  chlnroform,  the  knee-jerk  in  man  ia 
increased;  but,  while  this  increase  soon  disappears  when  chloroform  U 
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•mploy«i),  with  ether  it  endtirgaoyMt  into  tho  niiroo^(2f<i^jRaitn  und 
Sehusilhe  Jahretb^  1883,  p.~li7). 

Upon  the  lower  suitnsls  ethor  acUi  as  upon  man,  and  it  haa  boon 
■howii  by  C'lutide  Itumanl  that  iho  uiout  pritiiitive  infuaovia  are  BUBCep- 
tlBlo  to  its  influuijoe  (/.e  Prot/ris  Mi£.~l&i6,  p.  77). 
^  JVerroiu  5yi<rirni.— A.i  thu  corobral  funotioua  an  the  first  to  be 
nflcctod,  it  JH  very  uiipuront  thai  tbu  hraiii  U  especially  scumlivo  to  tho 
1 5ll%&Eic.  PlountnM  {Comptrs-Rendus,  vol.  xxiv.,  1847,  pp.  161,  242,  £53, 
B40)  Touiiil  that,  at  a  certain  nlago  of  othoriication,  pricking  of  tho  nnta- 
rior  or  motor  non-ti-niotM  mused  motor  dUturbanco,  aUhon^^h  the  pos- 
terior or  HiMiMry  porLionn  of  the  xpluat  centrM  were  oom])l(:ti'ly  iiiMcn- 
Bible.  Aft<-r  a  mort;  pn)lting^  inhalation,  the  anterior  or  motor  conlix^ 
also  failoil  to  respond  to  muchanicnl  irritation,  although  the  functionxof 
the  medulla  oblongata  wcro  regularly  pcrt'ormird,  nnd  otimtilsilioD  of  it« 
KDieri»r  cetitrw*  gave  risto  to  motor  di:*liirb»nw.  and  pricking  of  its  Ben- 
iM>ry  poMion*  oven  caused  miinifiMtniiuTiM  ot"  pnin.  Whun  the  iiihidsUon 
of  ether  wn«mniniuinrd  for  aKulDuient  time,  the  mrtisory  and  limdly  the 
motor  funiiliiins  of  rhi'  medulla  oblongata  were  cumproinieud,  and  deuth 
fVom  pomlyMM  of  the  rwpiratory  <.-untivs  (^niuod. 

Ijoogot  (ArcAitXS  O^n.,  4e  s6r^  tome  xiii.  p.  374)  in  part  confirms 
and  in  part  quostioux  the  ruBuIln  of  Pluurona.  Ilo  alfttea  Uiat  he  hna 
found  tho  aeiiHory  f\inotions  aboHihod  wry  early,  but  hail  n^ver  failed 
in  any  stage  of  the  narcosis  to  gut  a  roapunau  fi-om  tlio  autorior  i>atl 
of  the  cord.  Those  apparently  different  rosults  aro  simply  duo  to  tho 
fhot  that,  while  Flourens  used  only  mechitnicol  sttmuLi,  Longot  om. 
ployed  powurt'ul  galvanic  curreoto. 

Fluurons  was  subBtantialiy  correct,  and  the  order  of  the  involveniont 
of  the  nervo-centros  in  inan  and  animals  is—firat  the  cerebrum,  n^st 
the  seoBory  centres  of  the  cord,  next  tho  motor  ceotros  of  tho  cord, 
next  the  aenaory  ceolraa  of  the  modtillu  oblongata,  and  finally  the 
motor  centn»  of  the  medulla  oblongata. 

That  ellier  »  eapa1>le  of  impreatiug  the  norres  soums  calablishcd  by 
the  experiments  of  Lougot  (loe.  eit.,  p.  3.S2)  an<l  of  Surrey  {Archives 
0*n.,  46  ser,  tome  xiii.  p.  433).  These  ob!wn,-or»  found  flial  the  direct 
application  of  other  to  n  nor\-e  produced  n  pamlysU  of  tho  sensotj 
fibrca  of  thai  iterro;  »u  that  pinching  tho  nerve  below  tho  point  of 
applie»ti4>n  cnuMwl  no  pain,  niihough  voluntary  movement  waif  pre- 
Horvod,  nnd  galvanization  of  tho  nerve-trunk  above  the  point  of  appli- 
cation induced  ifipasma  in  the  tributary  muscW :  i.«.,  tho  power  of  con- 
ducting an  impulse  downwards  woe  preserved,  that  of  conducting  it 
upwanlx  was  loxt.  By  a  lonc^r  appliottion  of  tho  anrosthotic  the 
function  of  tho  efferent  as  well  as  of  the  afferent  fibres  was  abolished, 
temporarily  at  fii-st,  but,  if  llie  application  were  persisted  in,  porma- 
aenlly.  Pi-nclically,  however,  inhaled  ether  has  no  influence  upon  tho 
nervo-trunks,  because  the  nerve.eentreia  are  so  much  more  seni-itivo  to 
ita  infltience  that  their  IVinctional  power  b  abolished  before  the  norvoa 
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are  alToclfld.    IndMd,  Coalj'  (^Soe.  de  Biologie,  February  13, 1876)  {aaai 
that  in  aiiimats  kill«d  by  elhar,  cblororarrn,  or  ohlornl,  tlic  mtrtor  norvc 
ntxl  iniiHck-it  |irvaerT«  thetr  fVincilon  longer  ibaa  tn  anininis  killed  br' 
HUtldun  viuIl-iicv.* 

"~Trp(>F  tlie  motor  xystum  of  orgunio  lifo  olbor  certainly  acta,  bat 
tnnch   Utm   onorg«tical!y   tbaii    u)M>n    (he  voluntary  nyatvRi.      Tboi,^ 
ilHur  dratE  IVom  vttior  llio  vvrmii'ulnr  muvemoniH  o^  tlio  iiitostiii4^^| 
allbough  luM  active  U)aa  normal,  are  vtry  rurvly,  if  over,  entirtiy 
abwHt. 

Circutatiim. — ^Tha  first  efliKit  of  otber  ta  usuAlly  to  cause  a  pro- 
nount-cd  rise  in  the  nrtorlal  proMtirv,  whic-liM  vommonly  mainlaiiic^fl 
evontlirough  a  prolonged  other  narcoviH,  and  may  cuntinue  until  nrnDifcet  H 
Ikilnro  of  rwplnition ;  commonly,  however,  it  ia  aftar  a  time  saocMded 
by  a  fall  of  pressure.  According'  to  Sansom  {Chlor<tform,  PhUa.,  186B), 
the  veiiHeb  of  iho  rrop:'t<  web  ni-e  thrown  into  a  peraiatoat  apasm  by  tb« 
inhalutionof  vthcr;  and  in  the  research  of  Dre.Bowditcb  and  UinotnpOD 
niamtniilfi  {Boston  Jifed.  and  Surg.  Jovrn.,  May,  1874),  the  condoaioD  wu 
rcnched  that  tfa«  vaHo-motor  centres  are  at  lirst  stimulated,  and  al^er> 
waHft  dopreasod.  Our  pi-eeent  «videncce  show  that  the  action  of  elbi-r 
U|>on  the  circulation  is  very  similar  to  that  of  alcohol ;  thai  tJiere  a, 
during  etlior  anieatliesia,  a  rise  of  pressure,  the  result  in  part  of  iDcreaaed 
cardiiic  action,  and  in  part  of  vaso-rootor  centric  stimulation ;  and  that 
this  rise  is  followed  by  a  fall,  the  outcome  of  a  consmntaneous  i 
failure  nod  vaso-motor  centric  aiid  poripbeml  paralysis. 

Il  is  ft<GquontIy  asserted  that  etber  when  addod  to  blood  coagttfi 
it.    A.  Schmidt,  however,  states  thnl  the  con^^ulation  is  due  to  oioM' 
which  has  been  gencrutod  by  the  olher  and  is  contained  in  it>  alnc* 
IVoslily-diatillod  etlier  does  not  coagulate  albuminous  subslancee. 

Tho  rcaoarehus  of  Wittich  (Sehmidfs  Jahridcher,  Bd.  cxlii.  p.  212) 
and  A.  Schmidt  (  Virfhow's  Archio,  vol.  xxix.,  1864,  p.  19)  have  ahoirn 
that  when  etlior  is  added  to  the  blood  of  horee«,f  cats,  or  rata,  the  red 
corpuacles  disappear  in  a  very  short  time,  and,  aa  Ihelr  atroma  oanoot 
bo  demonstrated  by  tho  fli<l  of  reagenta,  thla  disappearance  ia  due  lo 
its  solution.  The  hiemoglobin  thus  set  (Vee  b  diaaolved  in  the  Mniin, 
but  the  presence  of  the  ether  soon  causes  it  to  crj-alaltiKe.  Thoro  is  no 
proof  that  these  changes  occur  to  any  extent  when  ether  In  InhaMi 


*  Dr.  F.  H.  IIao|>cr  Hu,  I  bullsrg,  lh«  flr*l  to  ti"!!  Ilitl  lUoiuUliaa  df  Ik*  iwllMl 
UrjDgwl  D«r>a  miuh  ■  dliktuloo  ol  lbs  |[1ultli  In  lh«  l1>on)ugklf  tiharl*(d  daf,  ■Itbaqfl 
tn  th>  onnnil  uniniiil  li  nlonjF  pnxliiiKV  a,  iHinitrinllad.  Thii  r«iiiark«M*  ob«n*UH>  bw 
Xlv«iti>«tv)nT«rsl  iaiaUg(tl<iiii,  thf  diimI  rtocni  biiiI  siitnilod  bfwblsh  I*  Ihuor  fnt.  n.  V. 
Itondlti^b  {Amrr.  Jwi:  Mr^l.  Si-i,.  .April.  \f>-7),  to  whivh  Iba  r(»l«r  1(  tetarraJ  for  4  hS 
>u  iDinuT  Rail  iliagiinLin  ol  llm  matter.  I>r.  Bowiltdth  (lurrobnrklu  ihvabMmtioa  tt  UtofM, 
■nd  aliu  Dndt  lUnl  iasiuif  {nirliil  BlIiOilHtlim  acnli  irriUtioD  ol  Iba  iromtai  MnM  wOW 
dllntiiDwii  ttui  Httme  In-iUllon  fODtlrlF[l»n  ut  Ihc  jlotlU.  Af  f  rt  no  tttithcWrj  alpkiullia 
of  Ihou  enriuui  plit«uni*nii  liu  b»n  'ilTamd. 

t  S«haii<lt  [lac.  (ilr.,  p.  t1)  H)r<  tbit  Mmatlmci  erjnlaJIbUton  bUt  la  (fc*  lilovd  «(  It* 
km*. 
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and  tlte  osnnl  npid  rocovery  fW)m  the  vlfooU  of  th«  »RS8thotiv  indicutos 
tluit  tbere  is  no  profoiin<!  ultonitioQ  of  tho  blood. 

An  imporfoct  etudy  by  llarloy  of  the  pffncl  of  ether  on  the  Ra<wi 
00Ql«ined  in  <lntTCn  blood  indicates  that  etticr  docs  not  exert  much  in- 
fluence upon  their  proportional  amounts.  It  is,  howevi^r,  quite  possiblo 
that  a  more  thor(>u;;h  iave^ti^iion  would  i>ive  n  difToront  rosull. 

TuEKAPEUTioi. — For  a  iliecussiou  of  the  um  of  ot  hijr  lui  nn  sntMthotic, 
Bcc  pa;;o  147. 

Adminiatorud  by  the  moiitti,  clhor  hiui  liocn  used  wiilt  a(lvuiit4ig« 
in  various  ruriii»oreo/ii;,  but  \n  gonomlly  iufwrior  lo  chloroform.  When, 
bowoTvr,  m  In  iiom«  CMoa  of  r4tr9eedent  or  internal  g*>ut,  there  is  with 
the  puint\il  goatrie  and  iDtmtinal  spaam  a  condition  bordoriiig  ou  ooU 
lapw,  the  atJinulitiit  propurtie*  of  ether  make  !t  very  valuable. 

In  sudden  sinkinij-fpdh,  cither  from  poison  or  fi-om  iiaturul  Viiusos, 
Other,  iM  a  powerful  and  very  ([utdcly  acting  Htimulant,  in  often  indi- 
OAtod.  In  HOine  cmm  of  thiM  dpHCriplion  it  may  urcn  be  Administered 
by  inhalation.  Of  uourae,  umler  thew  vi  nit  mitt  ancc*  ila  influenoo 
•boutd  not  lie  carried  nearly  to  tho  point  of  pnidticing  Mimthwta. 

Ab  on  aR(Ae/nii'n/(c,  ether hiiB  bviun  uitod  by  SEif.  BounJiernnd  Lortet 
irith  suocoM  ngninst  the  tapt-\oorm.  Fur  this  purpuwo,  an  ounco  and  ■ 
half  may  be  ndminiBlerud  at  onoc,  followed  in  two  hours  by  a  fuJl  dom 
of  pAator  oil. 

In  hysteria,  neuralgia,  nervoui  htadache,  UDd  tpasmodie  neuroses,  such 
as  kieeouyh  and  asthma,  ether  is  ooeasionally  employed  with  bonedt. 

When  elher  is  swallowed,  it  produces  a  eonso  of  stmn^utallon  and 
choking,  which  seriou§ly  interferes  with  its  use.  For  this  reason,  ft  is 
beet  given  in  capsules,  or  in  ice-cold  water.  Probably  hirge  doses  are 
adminislorcd  by  putting  them,  mixed  with  an  e(]iuil  amount  of 
indy,  on  finoly-omcked  ioe  bofore  drinking.  Tho  doao  Is  Arom  one 
fliiidiiiehm  to  half  a  fluidouncc. 

Fthenmtlon  by  tho  roctum  has  been  tried,  but  baa  boon  discarded 
on  account  of  the  sevoro  irritation  of  tho  rectum  and  lower  howcl 
which  it  causes,  as  woll  as  because  of  the  slowness  of  the  produclion 
of  in»onaihUity, 


OHLOEOPORMUM-CHLOROFORM. 

Mrthenti,  CnuiRtuy. — Tkrciu-obidk  op  FoauYi.  (C,HC1, — CUC!,). 

Thiti  subaianct*,  which  was  diitcovored  in  1S31  by  Mr.  Samuel  Guthrie, 
of  Sackott's  Uarbor,  Now  York,  is  produced  by  the  action  of  oblonne 
Upon  aloohol.  It  is  a  colorless,  limpid,  and  neutral  fluid,  which  is  for 
practtcnl  purjiowis  nou-itinamumble,  although  it  clq  bo  niado  to  bara 
with  A  greoniNh  flame  (Fownes'g  Chemittry,  Am.  ed.,  18<>9,  p.  566).  Its 
tMlo  ut  liot  and  Kwevtinh,  its  odor  fmgrant  and  peculiar.  It  is  sol- 
uble in  aloohol  and  in  ether,  but  when  droppod  into  water  it  sinks.  If 
pure,  an  'tmnnparent  globules  without  milkinvst.    The  ulooholio  solu- 
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Cion,  when  moOemWly  dilutod  with  water,  forms  an  aromaUy.  Bwcctub 
liquid.    It  is  antisoptio,  and  does  not  con^pilalo  Blbumon. 
In  tha  U.S.  Pharmacopceia  it  is  officinal  Iq  two  fontu. 

CuLOiwroiuiUM  Vekalk — CouuEitciAt  CQLOBoroKM.  U.S. — The 
crude  chlorofDnn  of  commerce.  Sulphuric  ncld,  when  shakon  witb  (t, 
aAor  a  tiiiiv  sepurales  aa  a  slratum  of  a  dark-browiiUb  coto;*.  T)ii« 
color  ii«  <lu(!  to  u  carbouinnUon  by  tlio  acid  of  tlio  fmpurlUoa  la  the 
chloroform. 

CUIAROI^IIUUM  PcitlVtOATtlU— FulllVlKD  CULOIorDltU.  U.S. — ^'I'hv 
0.8.  Plmnnacopceiii  directs  that  tlio  commorcial  cbloroform  nbtiil  b« 
puritiud  by  ihv  action  on  it  of  sulphuric  iicid  tmd  by  Biibnoi^uant  itou- 
tnilixntion  with  i-arbonato  of  so'lium,  und  di«tillntioa  in  a  retort  con- 
tain in;;  quiclc-1i  mo.  Puritic'i  cMuroti  rill  uliould  respond  to  the  following 
liMlD :  Sulphuric  a«id  shitkcn  wiili  it  should  not  bo  colored ;  it  should 
not  alter  litmus  blue,  oven  after  it  haa  beoQ  exposed  in  a  whito  ghtss 
bottle  to  direct  sunlight  for  tea  hours. 

P11Y6I0LUOICA.L  AcTioN.^Although  somewhat  of  an  ansstbotic,  chlo- 
roform applied  locally  is  a  powerful  irritant  On  the  skin  itpi-odncea 
redness  and  burning;  if  the  evaporation  be  ivstraincd,  vesication  will 
be  induced  by  it.  Taken  into  the  mouth,  it  causes  a  burning  sensation, 
and,  when  swallowed,  a  senao  of  warmth  in  the  Btomoch. 

The  vapor  of  chloroform,  whon  iiihahtd,  produoo*  tymptonia  floeni- 
ingly  similar  to  tbosc  iiiducud  by  vther,  exci'pt  that  the  choking  aonsa- 
tioiis  are  absent,  and  that  tlio  Htago  of  uxcitomenl  i«  g«n«mlly,  but  not 
always,  shorter  and  less  violent  Uian  is  Hint  of  othorixntion. 

Dr.  Snow  {On  Antgttfieties,  London,  1858)  divider  the  chloraform 
Dai-oosEit  into  four  di^grccs  or  stages,  but  tho  division  adopted  by  Sabarth 
(Las  Chloroform,  War«burg,  1866)  nn<l  most  write™  soomsmore  luwfhl. 
This  classification  rccognixes  thruu  Htngcs.  In  tho  lirst  of  tJiiwo,  tho 
Hyniploms  are  similHr  to  those  of  nlcoholic  intosicntion.  This  stago  is 
gonorally  wry  Mhorl,  but  in  athletic  persons,  and  cspochilly  in  those 
who  havo  been  intvmpernte,  it  may  ho  very  long  and  very  violent,  and 
miiy  ncniit  aOer  lowi  of  conseiousnoss.  In  drunkards,  this  cxciloment 
at  times  cannot  bo  overcome  without  grax'c  danger  to  lifv.  During  tbia 
first  stage,  although  con  scion  ><inusi«  in  not  lont,  tho  sensibility  is  genera 
ally  bluntod.  but  very  rarely  is  it  altogether  annulled.  Dr.  Coloman 
(Sansom,  CfUoro/orm,  p.  &5, 1'hiladelphiit,  18t>t>)  xlatos,  however,  that  ho 
baa  extracted  his  own  teulli  without  pain ;  and  Dr.  Snow  n)lat4M  llie 
Anecdote  of  a  child  who  played  with  hia  toys  during  tbo  ojioration  of 
lithotomy. 

During  the  second  stage,  which  is  that  of  aniesthesia,  the  conscious- 
ness and  sensibility  are  abolished,  tho  niuselea  are  ruliutod,  and  tbo 
patient  lies  perfectly  <iuiot.  This  w  tlio  aurgical  Mage,  during  whk-h 
ordinary  operalionii  are  performed.    As  already  intimated,  iu  some  casos 
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Uw  flnt  and  second  Magea  are  united,  so  Uiitt  violunt  exdtomcnt,  muib 
cular  fljuam,  and  rigidity  may  coexist  wltlt  kiM  of  coDBcIctiftness  aiid  of 
Moailiiii^. 

The  tfainl  stagu  in  one  of  profound  na^Q09jai  with  stertorous  tirciittiing, 
intcuDO  muMuliir  rolnxation,  nnd  abolition  of  ordfnai7  roflcx  actionM* 
This  is  always  a  condiilon  of  dan^'r,  und  !tA  Indiiclinn  by  chloroform, 
oxcvjil  under  v«n-  jwctiliar  droum!tCnn«oi«,  is  unjust  iflaMi). 

The  puUa  in  tho  6rat  stajo^  of  chtoroform-naroosia  may  bo  quiokcnod, 
«v«n  apparently  strongthoncd  )  in  the  second  stage  it  is  generally  about 
nonnnl  in  frequency,  but  is  more  or  leas  weakened;  in  tho  tbiixl  stage 
It  may  be  rapid  and  w«ik.  X>r.  Noel  {London  Med.  Record,  1877,  p.  4!i7) 
calls  attention  to  a  cervical  rcnous  pulae,  most  niarkud  In  the  exterual 
Jugulars,  which  he  assorts  fVeqiiently  occurs  during  the  waking  up  IVoni 
i.'bk>TOfonnizatton.  Uo  bolicroa  it  to  bo  a  s)-inpIom  of  scrioua  cnnlioe 
cinbarrassmont.  R.  Simonin  found  that  the  temperature  UMially  rlaes^ 
during  the  first  stage  (.l^-.S'  C),  IbUs  slightly  during  tho  second  or  n>- 
miiina  above  normal,  and  falls  decidedly  during  tho  third  stage  {Centraibl. 
/.  QtinrgU,  1877.  p.  234). 

In  man  tho  first  arrest  ofroxplnitlon,  so  obvious  in  cUicrir.ation,  rarely 
IT  over  occuTS.  This  is  probably  in  great  muasura  owing  to  tho  chloro- 
form vapor,  as  emjiloyod,  being  much  more  dilute  than  tlie  oLhor  vapor, 
The  os^orimonts  of  Holmgren,  KrattctiTiiur,  and  others  havo  shown 
Hint  ujjimuUml  Ij^Tor  J-'iin^a]*  th«  resj>iratory  action  of  chloroform  U 
stinltur^o  thai  of  ether  (see  p.  136),  except  that  it  la  much  mora 
in  tonne. 

The  nution  of  chloroform  on  the  nervous  syslcm,  like  llinl  of  other, 
is  chit'fly  U]>on  the  brain  and  the  spinal  oeutiv^.  Cnrti-r  (firi'f.  Med. 
Jourti;  Feb.  18t>7)  found  tbiit  vvry  decidttd  anaimia  of  the  brain  can  be 
Boen  in  animals  subjected  to  lu  iulluence  after  tbo  vcrubrum  has  been 
laid  bare  ;  anil  accident  In  man  (Amer.  Joarn.  Med.  Sci..  I860)  lia«  fur- 
nished ihe  corntbonilioH  of  his  cxpuriint^nt*.  IK-rnstdn  (A-hmidt's 
Jahrb&eher,  B<l.  cxiii.  p.  221)  has  dumonslrated  that  its  action  on  the 


•  Df.  Ilautlln  ill  Pfvgrti  UtJ.,  Etpt  ISTi)  Mittd  Mlmllan  lo  tlxi  pu|i>l  ai  i  guide  In 
AlDi«fonnlI>llan,>laliDClb<iI,.i]thoiiKlia[  Urtlll  i>BDininnI]riHlaUd,kftirwti>liill  It  unifonni]' 
IniDoral-lj  •enl'O'iieJ,  im-l  tliBt  Itiii  li  iha  pgrlol  fur  ii])tntiiig.  f)«lillli>r  In  in  lOKml  wllh 
prpUaaiUnt  lo  «(ie  liimdnd  aTii]  tir«Dtj  oal  or  one  bunJr&d  And  lircnij-lwo  vah*  obicrrvit 
Ibe  pa)<l]  wiu  ililitl*!  4a(lB(  ilia  kUib  a(  •lailcincni,  nnri  iliiring  oonipUt*  aniotbMt*  ntnn»\j 
Mnlmttwl-  II*  >1m  >UtM  tliiC  If  during  satHdiulu  l)ia  pujiil  ratarn  to  BDrmal,  mato  ahla- 
rofutvi  li  ro|alra(t.  but  If  It  auddciilj  dilala.  dan^vr  Is  loiinljieDI.  Al  [^Kfcni,  hovevar,  tha 
eondllUa  of  ibi  capll  tsnnst  he  wniidfrnl  «FiiraiC<ii<lqin  Dii»<lhfllitliiin.  llogirHflrifhtn'i 
4r<l>t  yW'  Anni.,  ifM)  aSrini  thai  In  nbblc*,  during  Iha  ilag*  of  ■iglleiBinl,  tha  {lupll  la 
contraclRl.  during  aniHIheilii  dllatt-l.  ProleaKir  SohllT  hu  ■(rannouilj  mnibalod  the  eonoln- 
it(«f  at  DiBilIn  i  and  in  a  rirf  oaraful  Miiat  of  aiperlniaDti  OB  anlinali  I>r.  W.  It.  Winilew 
fqand  that  Iba  aLtle  ef  the  pupil  rfttlaa  grailljr  In  Ihe  Mine  ilafa  of  luiotbeaia.  Tbu«,  In 
aonflete  *nmth«fla,a»<n*ttinai  Ihe  pvpll  vruvldalj  dOatad,  Maiallinu  ennlrKledj  and  deitUi 
aamtliiBca  oMuiraJ  with  a  dilaivd,  nmatlmaa  olih  a  conlnrtw)  pupl, — in  Iha  fuimor  oaia 
fM^Mf  b«li(  ijaoopal,  in  (be  l*lt«t  uiibfiinl  (l>ti'la.  Jfcif.  Ti-iii,  il.  lib). 
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pti4'ipbcrul  ncrvoK  ix  vcrj-  slight.  Ho  found  that  there  was  so  percepti- 
blo  <lifrurcn<;o  in  the  oorKlucting  power  of  tho  two  bchUtio  norvee  of  » 
ttog  cblorofi^rfncd  nflcT  one  of  iu  iliac  artoHeti  had  bc«a  tied.  It  ia 
doultfut  hoir  fttr  tlio  mueculiir  oxcitemoDl  of  the  second  stage  ta  due 
to  n-al  spinal  cxiiltulion  and  how  fur  it  arifies  fVom  other  causes.  Bort 
n«8ort«  (Comptes- liendus,  t,  Ixiv.,  1867)  that  it  is  purely  psychical,  utd 
Ihnt  th<.>tM  is  during  tho  production  of  aiu^Bthcsia  a  steady  loicenng  of 
reflex  activity.  Ho  rests  this  assertion  upOD  the  fact  that  in  animala 
chloroformed  aAer  section  of  the  cord  there  is  no  motor  disturbance 
below  tho  point  of  section, — a  fact  which  certainly  domonatrates  at 
least  that  the  muscular  excitement  and  the  convulsions  are  cerehral. 

In  some  animals  the  first  elTect  of  the  inhalation  of  chloroform  upon 
the  circulation  is  a  decreaae  in  the  fVe^iuency  of  tho  heart's  action. 
Dogiel  believes  that  this  is  due  to  a  stimulation  of  tho  inhibitory  cenireii, 
becaoM  he  baa  found  that  it  doua  not  oocur  uller  section  of  the  vaf  L 
Tho  after- increase  in  Ibo  rapidity  of  the  piiW  appears  to  bo  duo,  at 
least  iu  part,  to  paralj-sin  of  the  inhibitory  controa,  upon  which  chloro- 
form se^ms  to  act  as  upon  ibo  ociiilo-inolor  contros,  producing  in  them 
at  firiil  cxc(!s»ive  functional  activity,  hut  afterwards  fVinctional  jMHiil^-xi^. 
Both  Knit^chmcr  and  Knoll  (_»co  p.  136)  have  noticed  In  rabbits,  when 
cither  other  or  chloroform  is  inhHlcd  through  thenose,8n]omen(an'riaM 
of  arterial  pressure  corresponding  to  the  arrest  of  respiration,  and,  like  it, 
evidently  produced  by  iniialioii  of  the  peripheral  trigeminal  branches. 

As  WHS  lirst  proven  by  the  English  Chloroform  Committee  (JfedL- 
Chinry.  Trans.,  vd.  xlviii.  p.  32S),  after  the  Aral  half  niinulo  of  ihs 
inhalation  of  chloruform  ihere  Is  a  prugre.taive  lowering  of  the  arterial 
pressure.  It  would,  a  priori,  appear  pn^bable  that  this  is  to  some 
9xtont  due  lo  a  voi^o-raotiir  pamly^in;  hut  8ansom  and  Harley  state 
that  tbero  is  a  spasm  of  tho  small  vesnel^  which  can  be  readily  seen 
to  occur  in  tho  web  of  tbo  frog  during  chloroforiaixution.  Ifot  until 
tho  third  slago  is  rouchod,  according  to  thene  authors,  do  the  VoaMlt 
relax  into  dilat«tton.  If  thene  observations  bo  correct,  chloroform 
fiwt  etimnlatcs  and  uflcrwards  dnpresses  the  viuso-motor  cojilisa.  EUie- 
whero  in  the  prcucnl  work  I  have  dwelt  upon  the  fallacies  of  obaer- 
rations  like  those  just  quoted,  and  the  experiments  uj>on  arterial 
pressure  of  Professor  K.  P.  BowiIiUh  and  C.  S.  Minot  {Boston  Mai.  and 
Sarg.  Journ.,  May,  1874)  appear  to  prove  that  tho  fall  of  pms-suro  ia  In 
part  due  toapandysie  of  tho  vuso-motor  centre.  They  found  that  after 
the  exhibition  of  the  drug  in  curarizcd  aniinuls  galvuniKiition  of  a  scn- 
aitive  nerve  is  followed  by  no  rise  of  prcKsurc,  or  a  very  slight  one,  and 
that  compression  of  Ihe  carotids  did  not  cause  tho  customary  vaso-motor 
eposm  and  rise  of  arterial  pressure. 

On  the  heart  itself  chloroform  undoubtedly  oxcrte  a  steady,  power- 
ful depressing  influence.    Injected  into  the  jngular  vein,"  it  initanlly 
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nrrMts  the  liMrt's  action  niul  destroys  its  musculiir  irritability.*  Eron 
the  Tspi>r  or  chlorororm,  wlion  locally  applied  to  tlie  expomd  heart, 
LjMralyzM  it  {Editih.  Med.  Journ.,  1842).  Wh«n  arlitidal  reflpimtioii  is 
tiniained,  tho  effect  of  cMoroform  upon  the  heart  is  very  appitrent 
^(JiMtrn.  Annt.  and  Phyiiol,  xiii.  226),  By  a  very  injtenioua  eeries  of  ex. 
iwrimtnts.  Dr.  MacWilliam  {Brit.  Me4.  Journ.,  vol.  i»,,  1890)  has  proven 
tbst  7t!ry  early  Id  chloroform  AODDsthceia  there  is  a  marlied  diminution 
of  tli«  force  of  the  auricular  and  the  vontricutar  beats,  nccoinpani-fd 
with  dilatation  of  the  cardiac  chambers,  due  to  tlie  direct  influence  of 
tb«  ohlorufDrm.  It  seems  to  me  completely  demonstrated  thai  elitoi-o- 
Isa  dii-ecl  depressant  to  the  hi'art  muocle  or  its  eontaiued  ^^itij^Iiaf 
liorcpi  ration  9  may  at  first  he  leiiderud  slpwer  by  cblorolurin,  Imt 
■n«r  a  time  aro  generally  (^uiokoned,  and  aa  tho  inhalation  is  pci^Uted 
I  th«y  become  more  and  more  tdiallow,  irrej^ulnr,  and  illstanl,  and  finally 

tliloroform  »ppcnr«  to  havo  strong  nntisuptic  proportios,  and  also, 
when  absorbed  into  the  higher  orgnnixm.  to  inorenxo  proI<J|)liLtKmio 
dcslniction  (boo  Stransmanu,  Cfntnilh.  fur  Med.  Wtttrnsch,,  1888;  also 
ilkowski.  n>id..  19SD;  and  ArMv  Path.  Anil.,  M,  cxv,). 

Accordtni;  to  Ilarley  (Phyniotoijioil  TranMcfioiu.  London,  ISflft), 
blood  to  which  as  little  as  five  per  cent,  of  chloroform  hi^  been  9iiditd 

ames  very  lifpiid  and  of  ii  bright  nrlcrifll  hue-  After  a  lime  cr^iHttls 
form  in  it,  Buellclicr  (  VircJiote's  Arc/tiv,  vol,  xxxli.  p,  12(i)  van,  I  bc- 
th«  fint  to  study  these  choD^es  closely.  The  first  alteration 
liecaUIo  in  tho  rod  blood, di^ks  is  a  diminution  of  theii'  sine,  which  A. 
Schmidt  and  T,  Scbwcij^'cr-Soidel  (^Berichte  d.  kUnigl.  lachs.  GesdUck.  d. 
Wissemek.,  math.-phi/a.  Kh,  18G7,  p.  130)  assert  to  be  due  to  contrao- 
lion,  because  when  blood  is  treated  with  water  until  the  red  globules 
lieappear,  and  carlwoio  acid  gas  is  passed  through  the  liquid  until  they 
r«appoar,  on  the  addition  of  chloroform  the  ehiii-ply-oontoarcd  bodies 


•  okMw  <i:if>-iit.  irw. /.ar*.,  1S4!),  ooMiiii  (>(>«L  04n,  1M*1*  Abkiiv  n.  a  Wood. 

t  R«n.HC  Cjanuo  IiBifttriai'.— Iiilta»lTrltMI«ii«r  UiBrw|ilm)or]r)juM|Ma»f  hsfo 

m  rnj  iD*rk«d  inllucnM  opoo  IbA  hrn-i  hy  iwtlng  n(l«xl;  tbniajth  thi  iublbllor/ Eonlmv  >b4 

uPMBo  talbariliM  IicUdi*  llml  luJiUn  iinvl  i>S  (li(  hnirl'*  iwlion  So  thli  •nj  oceMxinaVj  owur* 

Piluflag  ohlo^omltAiloa.    Vulplkn  hii  ■hovii(fflfi  Cii^oaal)  Ibiil  ■  hcAfi  undor  the  luduoiioo 

[•r  oliltnl,  ■  nbtUoo*  clafotj  nlUfl  l«  ohlorof-itm  in  iu  bwrt  lolion,  it  nwiUnxtj  (nnalliro 

It*  (lif  b(  Inblbilorj  impulio*.    Il  la  aoloriuui  tlitt  •luiins  oblororarmluliiui  lUiilh  Inn  aflea 

'  •oeam4  ImBnUk'sI;  atltr  the  flnl  Inclilon,     Tbli  ■qkchM  Ibat  lbs  fBtil  ivnFnpo  msj  b« 

Sho  ii  Iha  irrilAlioD  prrHlucpd  by  tho  knifo^  ma4  tbal  U  i*  mittrr  tttr  tbn  tur|f#an  lo  wdU  UDlLI 

Ls«a|il*l*  ohlorotanniMUoo  ao«ur*  with  *b»lulo  abvlltlon  of  ttintt.    I  nin  mjaelf,  huoavar, 

Qbo(  Intllned  Id  Much  muab  frailaaoa  to  tha  ihaorjp  of  nflox  inlilbitsrjr  itrrcat  of  tba  haorC. 

I  •  atrtAJ  Mria*  of  (xpstimtDta  [loe  uMma  on  .Knmtikinnt  I  Suawl  II  •i»7  In  tb«  'log  to 

I  rnarkad  rtSaX   InMbilion  of  tho  hoirt  b>  Irrllatlng  tho  nppor  ilr-iiaBOfica  «lih  ,!l>1i>ni- 

Ffcnk  bat  It  wo*  tnpOHlblo  t«  tirndiign  ^nniplol*  mrHiiw  armt.     Tho  nor*  npiilUt  ut  Iha 

Mfot  (ho  tj-nn>|ia  stlai  iho  lint  MbiS  uf  Ibo  cliloiafomi  la  at  llltio  Imimrunw  m  on 

Rrg«*fiil  Id  fitiar  of  Ibo  Ibtnrjr  Ihal  iloith  li  ouuasd  bj  litilollon  of  Ibo  peripheral  noivH  la 

Iha  laB^a,  nnoo  lb*  pu)innnl*  abtorplirin  of  ohlorolonn  ia  jjrMtioalljp  iDalaiCannaa  aoil  III* 

I  (M*  lUiTCtl;  fnm  (bo  luflgi  lo  Iho  heart. 
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will  1>c  Bocn  to  undergo  marked  conli-acUon.  Aa  was  6rat  shown  t>j 
Boott«)ivr  {inc.  cit,,  p.  127)  and  confirmvd  by  Schmidt  and  Stbwoiger* 
Soidvl,  cliloroform  alone  {irodnccd  no  vlhvr  nlturntion  than  conlraction 
in  Uio  red  blood-dinkii.  IT,  bowuvor,  nir  bo  admitted  to  blood  conlaininj; 
cbloroform,  ibo  vorjiuHclt^i  ni]>iilly  diKii]ii)c<ni-,  ditwolving  in  ibo  Burunii 
outof  which,nf^Gru  limo,bH;nuitc)i<lin  pry»tnllijtc».  Both  of  tbc Bnthvri- 
tios  ^uot«d  boliovq  that  tbo  latter  oliangOK  nrv  cluo  to  oxidfttion. 

Boottchor  HtntCH  (lot-  dt.,  ]>.  129)  llint  cblomform-vapor  mixed  with 
nir  coiivorU  cnougli  of  the  oxygen  of  llw  laltor  into  ozoiiv  to  react 
with  iodinixcd-Mtun-h  [nipc-r;  and  Schmidt  and  S(;bwviger'S«i<lol  bnvo 
fuiind  that  nn  gxc-cim  of  vnrbonic  acid  in  thu  blood  inturfcrvM  with  tho 
C'hnngos  cauKod  by  chloniforn).  From  Uimo  facts  it  socmn  probable 
that  thutr  opinion  kh  to  tho  nature  of  Ihu  blood-changts  is  comict. 
llarloy  (toe.  eil.)  has  studied  llig  ciTcut  of  chloroform  on  the  absorption 
of  f{neeB  in  tho  blood.  Ho  states  that  when  chloroform  is  addud  to 
froeh  btood,  and  tho  mixture  allowed  to  eland  fur  twonty-fonr  hount,  a 
marked  incrcn^o  takes  place  in  tho  proportion  of  oxygon  und  a  Ivssun- 
iog  in  that  of  cnrbonic  acid.  This  is  in  Accord  with  the  theory  jusl 
mentioRod ;  fm-,  af\or  the  complete  oxidation  of  the  hnmntu-^lobulin 
broti^ht  about  by  tho  cldoroforni,  l\irthor  eonsiimption  of  oxyf^on  could 
not  0CCU1-,  and,  as  it  continued  to  ho  absorbed  fVom  the  nir,  it  must 
accumulate  instead  of  being  eonvortod  into  carbonic  acid. 

Jtow  far,  dunng  ordinary  narcows,  chlorofonn  producoa  tho  obangos 
JiL-tl  described  in  the  blootl  is  somewhat  uncertain  ;  but  it  would  soom 
very  improUiblo  that  they  occur  to  any  great  extont.  A  very  sensi- 
tive test  of  the  de^ti-uction  of  tlio  rc<l  dit^ks  in  the  body  b  found  in  tho 
production  of  itL-tcniit;  and  Icterus  never  followH  anieslhntia.  On  tho 
otiior  hand,  Iliisemnnn  (Schmidt't  JaJirhurher,  Bd.  cli.  p,  84)  inliniatoti, 
on  what  authority  I  do  not  know,  that  after  amentheKia  hilo^icids  (the 
procuri-oreof  icterus)  appear  in  t)io  urine;  and  Bert  {Journal  of  Anatomy 
and  Phijswlojij.  May,  1870)  has  determined  ihul  the  oxygon  of  tho  blood 
underlies  during  anicsthcsia  an  increase  such  ns  llarlcy  nnn  found  to 
happen  when  chloroform  is  added  to  blood  outside  of  tho  body.  Koth- 
nngol  (^Berlin.  Kliit.  Wochrnschri/t,  1866)  found  in  rabbits,  after  sub- 
cutanoouB  injections  of  chloroform  or  ether,  bilo  coloring-matter  in  tho 
urine;  but  Kappelor  (Die  Anaesthetiea,  Sluttgnrt,  1880),  in  Iwenty-livo 
eases  of  ohloroforro-narcosis,  wm  not  able  to  oblnin  a  trace  of  biliary 
coloring.maitcr  (ZfHichrift  f.  PhysMarj.  Chtrm.,  vlii.). 

Chloroform  is  undoubtedly,  at  Uvwt  in  part,  eliminated  as  chloroform 
oEtcaping  with  the  breath,  also  with  the  urine,  Fubini  (^^folescMft 
Unlf.rs>ichuit^<n  :ur  ytJlurUhre,  lid.  xiii.,  188^)  dIsooTorod  it  in  tho  (trine 
five  houre  af^or  its  inhalation.  Dr.  A.  Zullor  believes  that  it  \»  in  part 
decomposoJ,  bocaiiBO  ho  has  found  the  chloridoe  in  tho  urine  nMrly 
doubled  by  its  inhnlntion  (Zcitsch.f.  Physiolog.  Chcmie,  Bd.  viii.  p.  74). 

AlbumiDurin  lias  been  noticed  both  in  animuls  and  in  man  aflur  chlo 
roform^narcosie  (ffui.  IfeMom.,  F4v.  1884,  104;  also  Brit.  Med.  Jourtu, 
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1388,  it.  623).     It  in  mfRrmud,  aim,  that  astigmfttiam  haii  boon  pnxluood 
ly  chlorofonn  inlinlations  {BrU.  Med.  Journ.,  1883,  li.  470). 

In  autop«io0  on  poreoaa  who  havo  died  during  chloroform-andsathoatii 
the  prMcnPo  of  gna  in  tJie  vessels  and  in  tbe  hourt  ti&a  boon  iroquontfy 
notvd.  Tbo  sources  of  this  gas  havo  been  much  disousaed,  and  various 
nutbara  liare  unrived  at  the  concluaioo  that  the  gaa  wa§  the  cauao  of 
thtt  fatal  ia§ae.  The  subject  has  reconlly  been  ehiborat*!/  Btudiitd  by 
t>r.  Kappoler  (Arekh  /.  KUn.  Cfiirury.,  1887,  Bd.  xxxi.  p.  373),  who 
appoara  to  prove  that  in  moat  caaes  the  gaa  has  been  produced  by  putro- 
factive  changes  occuiring  aft«r  doalh.  Pirogoff,  however,  assorts  that 
ho  has  TCilncsscd  the  throwing  out  of  gas  in  the  blood  during  life,  but 
this  observaiion  stands  alone.  It  h  posaibia  that  the  ohiorolbrm  hoa 
»ome  influence  upon  the  capacity  of  tlie  blood  for  holding  gas. 

TnxKAi'KtTics. — For  a  discussion  of  the  use  of  chloroform  as  an  anns- 
thi-tic,  see  page  147. 

When  adminii(t>jri.yt  by  (ho  moiitit  In  sufBciont  quantity,  chlorolbnn 
productM  syinptomM  Hitnilikr  to,  but  much  more  pcrnmnunt  than,  thoso 
which  it  cauROM  when  inhaled.  It  i»,  however,  vury  rarely,  if  ovor, 
usod  in  this  way  for  iU  constitutional  oHbet,  hut  is  ttonietitues  of  ad- 
vantage in  uvoro  natralgia.  When  qtiinine  for  any  reason  cannot  bo 
administered  in  an  agw,  a  snfficiont  doso  of  cliloroforni  (fo**  to  f^i) 
to  produce  a  mild  Durcosis,  given  just  boforo  tbo  expected  Uniu  for  the 
rocui'rcnce  of  the  chill,  will  usually  abort  it. 

Chloroform  by  the  raouth  hua  bc«n  also  highly  recommended  as  a 
rermlAigo  in  coses  of  tape-worm,  but  is  of  very  doublfUl  value. 

Wiion  chloroform  is  talcen  into  the  atomacJi,  a  considerable  portion 
of  it  is,  without  doubt,  eTaporat«d,  so  tliat  the  iulcdtinal  caual  becomes 
flllod  villi  the  vapor.  Chloroform,  therefore,  when  so  placed  osorta 
both  a  local  anodyne  and  a  stimulant  canninativa  action.  For  this 
reoatnt  it  is  extremely  valuable  in  all  cases  of  colic,  and  it  will  often 
ov«a  OMunge  tlto  pain  of  coliea  pictonum. 

Externally,  as  a  rubefacient  and  anodyne,  chloroform  is  very  largely 
combined  with  other  eubstancoa  into  liniments,  which  »n>  osiiocially 
uoofiil  in  casos  of  chronic  neuralgic  or  ricumotic  pains. 

I'oisoniug  has  been  produced  by  the  swallowing  of  cblDroform. 
The  symptoms  induced  Lave  been  stupor,  with  contracted,  or,  in  hilor 
stages,  dilated,  pupils,  and  a  stertorous  respiration,  which  Anally  be- 
comes very  iiTc^ul.tr,  shallow,  and  ofton  diotant.  The  amount  dclos- 
eary  to  destroy  life  probably  varies  groolly,  hut,  according  to  L.  Lewin, 
a  single  drachm  has  produced  death.  In  some  cases  {N.  Y.  Med.  Sea., 
July  11,  1885)  the  fatal  result  has  ocourrod  fVom  secondary  gastrilia 
eight  days  after  taking  the  medicine;  and  not  raroly  violent  gastritis 
with  Jatmdice  apparently  from  inflammation  of  the  galklucts  has  fol- 
lowed the  taking  of  a  poisonous  dooo  of  chloroform.  Itecovory  has 
ocdured  after  tho  ingestion  of  two  ounces  (Slillti,  Therapeutiety  vol  iL 
p,  107),  of  one  o\xae^  {Canada  £<tNM(,  Muroh,  1874),  also  of  three  ounces 
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witboat  TomitiDg  (BriL  Med,  Javrn.,  1882,  i.  776).  The  treatment 
eonsieu  in  the  use  of  tbe  Hloniach-piimp  and  of  the  various  ordiuaiy 
mctbodR  of  arousing  a  narcoUeod  patient,  cspcoiallj  the  alternate  cold 
and  lint  doiielic,  artificial  ri»>piration,  and  tbe  very  cautious  use  of 
dilTibiible  fttimuli  if  required.  Dviitb  uiay  occur  during  the  narcods, 
or  the  patient  may  survive  this  and  perish  fivm  inflammation  of  the 
trachea,  ceHophagun,  and  jilouiafth,  cauiwd  by  the  local  action  of  the 
chlor»A)rm. 

Thu  recognittoii  of  chloioforrn  as  the  probablo  cause  of  any  gireD 
death  cannot  bo  based  upon  Ihu  pnst'inortcm  appcaraucos.  Indeed, the 
tatioraroofDO  value  in  deciding  auch  a  question.  The  anfOHthetic  may, 
(lowevof,  bo  recovered  by  diHtillat.ion  of  iho  lunga  and  blood  vtthin  a 
certain  period  of  time  itftor  death.  As  to  the  Icn^h  of  thin  time,  so 
fhr  M  I  am  aware,  no  inve«tigat>on8  liuve  been  made. 

Expcrimonte  made  at  the  rhilndclphia  Hoi^pilitl  and  confirmed  by 
ProfiiMor  Dolbcau  (^Anrtatcs  d'Jfi/ijicne,  inn.  1S74)  have  proved  that 
pontons  sound  nsleop  may  bo  cblorofunncd  without  being  awakened. 
Animthesiu  ctinnot,  however,  bo  produced  in  any  one  partially  awake, 
or  even  sleeping  lightly,  without  his  knowledge, 

Quito  a  number  of  profoifsionul  men  have  boon  accused,  and  somn 
convicted  on  the  charge,  of  committing  rape  on  females  in  whom  Ihey 
bad  induced  ant^thesia.  No  doubt  the  women  bcHovod  that  they 
hail  been  violated;  but  it  is  certain  that  in  many  of  the  caMS,  and 
probable  that  in  all  of  thorn,  they  mUtook  for  the  real  act  the  flubjec- 
tive  erotic  sonaations  induced  by  the  chloroform  or  ether.  The  r«lue> 
leoBnoes  of  the  testimony  of  poi-sous  as  to  occurrences  during  tho  time 
of  their  intoxication  with  an«iathet!ca  should  be  recognised  by  law  as 
a  goveiTiing  principle  of  evideuco. 

A  DM  I  LUSTRATION. — Intemally,  from  fifteen  drops  to  a  fluidrachjn  of 
chloroform  may  bo  given  in  emulsion,  or,  na  it  Tiaa  recently  been  stated. 
di«%olved  in  glycerin  (1  to  3).  The  deep  injection  of  half  a  drachm^f 
shlQrpform  has  been  recommended  very  strenuously  by  Professor  Bar- 
tholow  in  obstinate  neural }ia,  and  has  found  some  favor  in  Franco  (Bii/(. 
Thtnijr,  xciii.  433,471).  In  the  only  case  in  which  I  have  tried  it, 
one  of  trigeminal  neuralgia,  the  local  symptoine  eaii«ed  by  it  wcro  k> 
Bovero  as  to  imperil  iho  life  of  tho  patient.  The  CS.  Pharmacop«S» 
recognises  a  spirit  [SpiriUii  Ckloroformi,  1  to  10,  U.S.),  dose,  one  to  two 
fluidracbms,  and  a  mixUiri'-  (^Misfura  Ckhroformi,  tl.S.) ;  al*o,  made  from 
oommercial  chloroform,  a  tiaiment  (^Linimentuta  Chloro/ormi,  C8.). 


BROHtDE  OP  Kthtl  is  a  colorless,  very  volatile,  very  fluid  Ijq^uid,  of 
a  sweet,  chloroform  liko  smell;  not  roadily  inlliimmabloi  innoluble  in 
water,  but  mixing  with  other,  chloroform,  fat,  and  othor«tl  oils  in  all 
proportions.  It  does  not  solidiiy  at  32°  V.  Any  preparation  oHt  which 
has  color,  or  seems  irritating,  or  has  a  disagrooable  smell,  is  unfit  for 
medicinal  use.    It  must  clearly  be  separated  by  the  practitioner  fVom 


AX^SSTHETICS. 


147 


I 


bromide  of  rthj/lene,  which  has  much  greater  npectfic  gravity,  nnd  aolidl- 
He*  at  32°  into  a  crjriitunino  maMi.  At  leAst  ono,  mid  prohabl^  mor« 
doftUu  bftT«  bMn  prodiieed  by  Uio  Hubntltution  of  (hu  bromido  of  «thy- 
leD«  for  Uw  br<>ni!d«  of  vtbyl  (mn>  Tkrrap.  MomtUfi.,  1889,  vol.  Hi.). 

Tb«  bromide  of  clliyl  degoncmtoi»  nodor  th«  infliionco  of  light  nad 
tir,  and  Hhould,  Ihrrofciro,  always  ho  kept  in  smnll  hottlvs  of  dark  g}ivm, 
tfto»i-1y  corked.  Tho  impiirUy  of  tho  bromiilo  of  ethyl  of  commisruo, 
and  tho  difficulty  of  obtaining  a  puro  drug,  conttitiito  an  imporlnat 
objection  lo  its  common  use. 

Th«  bromide  of  elhyl  Tens  first  propoaod  as  nn  aniMthotic  by  Dr. 
Thomas  Nunoelly.  of  Locds,  1849  (aUo  Brit.  MeJ.'AiSOc.  Meeting,  18fi5). 
fn  1^6,  Kabutcau  oallod  attentioi]  to  it  in  Franco ;  in  1877,  Dr.  Laui<enc6 
Tumball  brought  it  forward  in  the  United  States,  and  he  has  since 
been  a  warm  advocate  of  it.  It  prodaces  anicfllheAia  wilh  e.xlraor- 
dinary  rapidity,  and  the  recovery  fKim  its  Jnllueuce  is  uaually  both 
eompleta  and  remarkably  rapid.  It  la,  therefore,  eapocially  fitted  for 
the  performance  of  inin<tr  <i[iLTiitiijiis,  and  even  T)r.  Tiirntmll  eonaidors 
that  it  fhuuld  iioi  Ix;  (-:n[>li>_vir>i  in  iiriiti'uctvd  Hurj^icutl  opurattoiui.  In  a 
■erion  of  exporimentd  madu  with  it  upon  the  lower  animals,  T  found  that 
H  BOta  upon  tho  heurt  in  a  maniiur  similar  to  chloroform,  nllhough  its 
depreming  influonco  U  leas  powerful  than  in  that  of  cliloroform.  It 
•ppoara  to  b«  a  dnng«rotu  nnnathetic,  sinc-o,  althoagh  it  hoa  boon  usud 
to  a  very  limited  wxlent^  there  are  on  record  three  deaths  whic-h 
appear  to  be  fairly  attributable  to  it  (we  Therap.  Monatsh,,  1888,  vol.  ii., 
and  TarnbuH'e  Anivstlifsia).  In  ueinj;'  the  bromide  of  ethyl,  about  two 
drachms  may  be  placed  upon  an  Allia  inhaler  or  the  conf*hnj>«jd 
napkin. 


pBAonoAL  As.KRrniMitA. — Although  various  substances  hnvo  fVom 
time  to  time  been  iwivl  u«  nnicHthuttC!*,  tlio  surgical  pmfciwion  has  prac- 
tically (wttlftil  down  to  the  employment  of  either  clhor  or  cliloroform, 
and  experience  accmA  to  dhow  Ihat  there  aro  no  other  known  a;;;ents 
which  act  as  well  oa  do  thene  two  liciiiids.  The  question  as  to  which  of 
tlicm  «hould  be  preferred  is  a  vital  one,  as  are  al«o  tho  questions  how  to 
rccognixe  and  bow  to  treat  tho  accidents  which  occur  during  antesthesia. 
It  mu>t  bo  in  the  beginning  granted  that  tho  production  of  aniMthesiA 
la  always  attended  with  a  danger  which,  though  small,  is  positive,  and 
that  fatal  accidents  will  always  occur  fVom  time  to  lime.  All  that  n 
Mrgcon  can  hope  for  is  to  reduce  the  number  of  these  accidents  to  a 
tninimum. 

In  ectcctinf;  the  agent,  convenience  of  administration  both  to  tho 
surgeon  and  to  the  patient  is,  of  course,  of  importance;  but  I  hold  Ihat 
such  advantaire  ought  not  to  be  pitted  agninttt  danger  of  fatal  results. 
Without  going  into  a  detailed  c^n.->i deration  of  the  statistics,  it  is  euf- 
licient  for  our  pnr[iose  to  acc«))t  tlio  ligures  of  the  most  recent  and 
elaborate  statement  of  the  matter,  that  of  Dr.  T.auroncc  Turnbull,  who 
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haa  collectod  three  hundred  and  seventy-five  deaths  aa  reported  fVoia 
chloroform,  and  fifty-two  from  ether.  For  reasons  which  I  gave  in  f\ill 
in  my  address  on  ancesthosia  before  the  Berlin  International  Congress, 
it  seems  to  me  almost  certain  that  these  deaths  do  not  represent  more 
than  a  third  of  those  which  have  occurred.  The  ratio  of  deaths  to 
inhalations  for  chloroform  is  given  by  Lyman  as  1  in  5860;  by  Rich- 
ardson as  1  in  2500  to  3000  (see  aUo  Coats,  Glasgow  Med.  Journ.,  xxxir. 
323) ;  whilst  Andrews  put  it  for  ether  at  1  in  23,204,  and  Lyman  at  I 
in  16,542.  These  figures,  and  the  other  evidence  that  we  have,  indicate 
that  the  ratio  of  deaths  from  chloroform  is  probably  at  least  four  or 
five  times  greater  than  that  from  ether. 

The  advantages  of  chloroform  over  ether  are — that  it  is  less  dis- 
agreeable to  the  patient,  produces  less  excitement,  more  spaedily  ro- 
duces  the  subject  to  insensibility,  and  is  less  apt  to  cause  exceaBive 
after-nausea  and  vomiting.  These  advantages  do  not  at  all  counter- 
balance the  great  danger  to  life,  and  I  believe  that  the  surgeon  is  not 
justified  in  using  chloroform  unless  under  certain  ci rcum s tanceaTand 
for  certain  definite  reasons. 

Horeover,  I  believe  that  many  of  the  so-called  disadvantages  of  ether 
can  be  overcome  by  a  little  oaro.  If  the  stomach  be  empty,  the  afler- 
nansea  will  rarely  be  severe,  and  when  the  ether  is  properly  given  with  an 
Allifi  inhaler,  the  average  time  required  for  the  production  of  complete 
insensibilityis  eight  minutes,  and  the  sense  of  suffocation  and  the  symp- 
toms of  excitement  are  rarely  pronounced.  These  remarks  natarally 
lead  to  a  consideration  of  the  beat  methods  of  producing  antesthasia. 

Unlike  the  vapor  of  chlorol'orm,  the  vapor  of  ether  should  be  ad- 
ministcred  in  a  concentrated  foiTu.  According  to  Dr.  Snow,  air  at  80°  F. 
saturated  with  other  contains  sdventy-one  per  cent,  of  the  vapor.  This 
point  is  probably  never  reached  in  the  practical  use  of  ether,  but  the 
more  nearly  it  is  approached  the  more  rapid  will  he  the  induction  of 
anEssthesia. 

The  ordinary  method  of  the  administration  of  ether  in  Philadelphia 
la  aa  follows : 

Out  of  stiff  paper  a  cone  is  made  of  Puch  size  and  shape  that  its  base 
will  fit  closely  over  the  nose  and  month  of  the  patient.  In  this  cone 
a  napkin,  a  small  towel,  or  a  conical,  hoUowed-out  sponge  is  to  be  placed. 
About  an  ounce  and  a  half  of  ether  having  been  poured  on  the  napkin, 
the  cone  is  to  be  closely  applied  to  the  face  of  the  patient,  and  }iept 
there.  When  patients  are  fastidious  and  a  few  momenta  are  of  bo 
importance,  the  gradual  commencement  of  the  inhalation  is  much  more 
pleasant,  as  the  first  choking  sensation  is  thereby  to  a  great  extent 
avoided.  The  AHis  inhaler*  gives,  however,  much  better  results  in  every 
way  than  can  be  obtained  by  the  cone, 

*  Tba  iDfaklcr  ioTviitcd  bj  Dr.  0.  H.  Allii  la  buad  upon  tha  thtorj  that  Oi*  pstlcDt  t« 
\t  etbtrlud  ihsnld  b*  lupplied  wltb  ■  fall  abandaDoa  of  air,  Mrtintod  with  llu  nfot  of 
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TarioaR  mechanical  iBreationa  haT«  bceo  made  for  tlio  lulminifttTa- 
iXpiaot  fhloraform;  but  Uhwo  inlialcn  do  noi  appiiu-  to  ofTvr  any 
advaatAgM  orer  the  dmpla  napkin,  and,  at  IcsAl  in  ihU  oouiitry,  aro 
tsroly,  If  «v«r,  used.  A  bandk«rchiuf  or  towol  may  be  foldod  into  a 
liirdVnMt  ulmpe,  and  twenty  or  thirly  drops  of  the  nnw«thclio  ho  put 
upon  ib'iM  and  then  held  ciosi^  to  the  mouth.  Dr.  Simp*un  niIviM!8  tlint 
a  towel  \k  Uid  ovor  tho  inouth  nod  hohd,  and  (ho  c1il»ruti)i'm  tilowty 
droppod  upon  tbiit  until  iiniuMthoMia  iit  indu<%><l.  Wbalovor  plan  bu 
empk^'cd,  it  i»  nT  vit^il  momont  tliut  ibu  vitpor  ho  woll  diluted )  not 
moro  than  tl>r>  u  I  tm-hitll'pur  cont.  of  il  should  bo  oonluiuvd  in  th« 
inspiPMl  air. 

Tho  uac  of  othor  at  night  roquinM  caro.  I  har«  booh  •  flamo,  by 
li|[;htittg  the  vapor,  paM  through  eight  feet  and  sot  on  fire  tho  fllher 
epon;;e  and  the  patii^nt.  As  tho  vapor  of  ethor  is  heavier  than  nir,  if 
the  Bnatethetic  bo  usod  at  nigiit  tho  liifht  should  always  bo  elevated. 
In  the  London  Practitioner  (vol.  xlii.),  Dr.  D.  K.  Patereon  details  oaaea 
in  wbieb  violent  cadurhal  inflnmmation  of  the  respiratory  passages  hna 
been  produced  by  the  use  of  ohlorofonn  in  confined  rooms  with  arli- 
fl^JTHgH^  This  irritation  he  Wlievea  to  be  caused  by  phosgene  gas 
formed  by  the  decomposition  of  the  chloroform.  I  cannot,  however, 
conceive  that  any  inOuence  could  be  produced  by  phosgene  gaa  during 
ektoroformixatioD,  except  in  the  amall  state-room  of  a  ship  or  similar 
tpartiDont, 

A  Blady  of  the  reaxons  of  the  great  fiit^ility  of  ohloroformization 
loads  to  n  study  of  tho  methods  in  which  cbloroform  and  ether  produce 
dcat  11.  My  own  teaching,  in  acoordunco  with  tho  general  professional 
belief,  baa  bithorlo  been:  ** First,  that  although  olher  in  moderate 
dosee  acU  as  a  stimulant  to  tho  circulation,  yet.  in  ovorwhclminjc; 
amonat,  it  is  capable  of  depressing  tho  heart,  but  that  such  depression 
of  the  heart  is  always  les>»  than  tho  doprossion  of  the  respiration,  and, 
therefore,  ether  kills  always  tlirou£;fa  tho  respiration ;  secondly,  that 
chloroform  may  produce  death  by  paralysis  of  (he  respiratory  centre, 
or  by  a  simultaneous  arrest  of  respiration  and  circulstjon,  but  that 
primary  paralysis  of  the  hi-art  may  occur,  and  is  especially  prono 
to  do  so  when  the  chloroform  vnjior  haa  been  given  in  ooncentratud 
form." 

These  teachings  have  been  very  strongly  combated  by  the  so^alled 
Hyderabad  Comnitwlon,  led  by  Dr.  Lauder  Drunton,  of  London,  who, 
aa  the  result  of  four  hundred  and  fitly  experimenU  made  upon  Iho 


«tb*r.  Il  PAn*b4i  v^tntlall)'  of  ■  Mvri#ii  of  f»MEn(^  of  muilin  oa  «  win  framvwnrk.  arninEfol 
•laiHt  Ilka  tli«  gilli  or  •  Sib,  k  m  (o  alloir  (ha  air  U>  pua  tnclj  tbraagb,  but  Hfrjwbar*  In 
•ore*  Ib  •oDlwt  trilb  ■lh«r.  I(  (houlil  b*  fitMvl  upon  th*  fwe  of  lb*  pftllml  Atj,  »nil  th< 
Mb«r  (ndiuUy  pautal  on  tnio  a  boltlg  vUb  nil  M|mlally  ^irctMuoJ  oork,  known  In  Pbilft- 
dalpklk  u  Ibe  "  polj«llDlii"  bollli.  Wb«D  propsTtf  uinl  tho  Allii  Inbalir  almofl  •toe*  aony 
■Itb  lb*  •*«•*  of  •DihinKDB  anil  lb«  oonH>|u*nt  ■Iruc^''^  whioh  bar*  mtdo  (itbariwIioB  allk* 
M  njiultira  topalltni  aid  largoaB. 
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pftnah  dogs  of  Indi*,  came  to  tbe  absolute  ooncluBion  that  chlorofora 
never  kills  by  oaunng  aodden  slojtpagd  of  the  heart.  There  ia  no  B[wee 
in  the  prcHont  volunie  to  go  over  in  detail  tbe  eiidencee  which  T  brought 
forwurrl  in  the  address  already  spoifen  of.  It  wan,  however,  1  think, 
deflnitely  proved  tliat  the  clinical  and  experimental  C&ctB  are  accordant, 
and  "  that  chloroform  acts  niuob  more  pi-ompUy  and  much  more  power- 
fully than  doea  elher,  both  upon  the  n.-Bpiratory  centn-3  and  the  heart ; 
that  the  action  of  chloroform  is  much  more  ])eraiatent  and  permanent 
than  ta  that  of  ether;  thai  chloroform  is  capable  of  cauaiiij;  death  either 
hy  primarily  arrualing  tlie  ruHpirittion,  or  by  primarily  AtopptU(^  tlie 
hoari,  hill  thai  commonly  both  respiratory  and  cardiac  AinctionH  are 
abolished  at  or  about  thv  samo  time ;  ihut  ether  uauully  acta  very  inucli 
more  j>owerfiilly  u|>0[i  the  restpii-alion  than  upon  tho  oirctilation,  but 
that  ocL-aitio Dally,  and  especially  whon  tbo  heart  ia  feeble,  ether  is  capable 
of  acting  as  a  cardiac  paralyzant,  and  may  produce  deaih  by  cardiac 
^rrexltttn  time  whun  T.ho  renpirat ions  are  fully  maiuiainvd.  These  con- 
clu»ion8,  which  wore  ba^od  upon  n  thorough  oxamiaulion  of  utiiiical 
rccordo  and  a  very  large  number  of  cx]>eriment«  performed  in  the 
laboratory,  have  boon  confirineii  by  Dr.  John  A.  MacWilliam  (Brit.  Med. 
^ourn.,  vol.  ii.,  1S!)0),  who  ba»  rucunlcd  ca»cii  of  death  in  iho  lower  animitla 
from  chloroform,  in  which  there  was  primary  collapso  of  the  lioari. 

MacWiiliiim  alHO  found  that  in  tho  dog  onrdinc  wealcnoM  and  dila- 
tation are  always  caused  by  chloroform,  and  in  rare  ioBiuncoa  produced 
by  ether.  Both  chloroform  and  other  are  capable  of  causing  arrest  of 
the  heart  by  a  direct  action  upon  the  viaouH,  but  cliloi-oform  is  more  apt 
to  cause  fatal  accidents  than  ether,  purtly  because  its  influence  upon  the 
heart  is  very  much  more  decided,  and  partly  because  it  persist*  much 
more  teiiaeiouftly  than  does  ether  in  its  action  upon  the  whole  organiza- 
tion after  its  adminialralion  has  beeu  interrupted.-  it  lets^  its  hold 
much  1<^M  ea.-<ily  and  much  less  rapidly  than  doea  ether. 

In  practical  aiia»lhe!ii)n  it  is  a  matter  of  the  gravest  Importance  to 
recognize  tlio  comin|r  on  of  accidouUt.  Oeissation  of  respiration  may  ba 
suddon;  more  umially  it  ii*  gradual.  Irregularittca  of  rcspii-ation,  and 
iucrea^iiig  ahallowncwi  of  ronpiration  appearing  during  the  advaneed 
Stayef  of  anmatho^ia,  are  most  urgent  signals  for  the  withdrawal  of  lh« 
anicftthutic  and  ihe  u"0  of  prompt  mensiiroa  for  relief.  Failure  of  the 
pulse  is,  of  courxo.  Of  still  more  «oriotis  import,  but  it  i«  often  «o  iwddon 
as  not  to  be  noticed  immodiutcly.  It  is  always  nccompanied  or  immo- 
dint*?ly  procodod  by  a  peculiar  change  In  the  facial  color  or  oxprowis^, 
and  the  atiiestbctlzor  xhould  therefore  not  merely  watch  the  pulse,  but 
especially  the  face.  Tho  measures  which  in'the  post  bavo  been  fiep«- 
cialiy  roliod  upon  in  the  treatment  of  chloroform  amesthesia  aro; 
dmgging  out  of  the  tongue,  inverting  the  patient,  slapping  with  wet 
towels  for  the  purpose  of  arouMng  reflex  respiration,  and  the  hypo- 
dermic use  of  etbor,  alcobo],  amnionia,  and  cert«in  other  drugs. 

Hypodermic  injections  of  ether,  though  fVequeatly  employed,  are  so 
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lulely  aWunl  thut  one  wanders  ut  th«  fatuity  of  sui^goona.  Elbor 
)D  tho  blood  «oht  as  «thor,  wbeltior  It  finds  ontrnnoe  through  iho  luug», 
througb  tliv  roctutn,  or  through  tliu  crlhilnr  U»«uo ;  ami  Uic  mun  who 
would  irgocl  oUior  hypudcrmi willy  into  u  j)iitii)ii(  who  i»  dyiii^  iVom 
•th«r,  should,  to  bo  logieul,  nisu  Nklurato  a  spaogo  with  llio  olhor  and 
crowd  it  upon  his  unlurtuiiiitv  viuliin. 

Th«  drug  which  hiw  pruWbly  boun  most  Inrgoly  usod  i4  alcvbol. 
TUli  clttiical  itnd  phyftiologicnl  rulxliuiis  ol'  uloohol  to  ethor  and  chloro- 
^fornt  mxi,  bowovor,  so  close,  thut  many  yoars  ago  1  bocnnwvory  doublful 
of  tbo  value  of  this  drug  as  a  Btimulaot  to  a  hoart  depreeeed  by  aDa)8< 
tbesla.  Tiioso  doubts  continually  ^rvw  elrangci-  fi-om  what  I  saw  and 
read  as  to  tho  vlfuots  of  th«  adiaiuisCratiou  of  alcohol  during  anKsthosia, 
and  w«re  finally  changed  intooonviclion  by  tbeoxponme&tflofB.  Dubois 
{Progrit  M&iicat,  1SS3,  xi.  961),  who  found  that  in  tb«  animal  to  which 
Joohol  has  been  freely  givea  much  less  cliloroform  is  required  to  kill 
than  in  the  normal  animal. 

^n  a  seriea  of  experiineiil^  inade  by  injecting  ak-ohol  in  various 

doaea  into  tlie  jugular  vein  of  the  dog  whose  heart  wiu>  depressed  with 

vhiorororm,  I  havu  found  thai  the  alcohol,  if  in  AiitBuJunt  doM  to  exert 

ftiiv  ii<--><'iirit)1c  liilluunc-o,  always  iiiorcosfts  Iho  canltao  weakness,  or,  if 

i   ■<(.', iinmediati^lyparalyxos tho riscus.    Ihaveuodoubt 

.Uiut  luiiiiy  por-iuiiM  have  buon  killed  by  alcohol  given  to  relieve  cardiac 

E&iluro  during  aiiic»lhi.-:iia. 

Experinient^  simlhir  to  those  with  alcohol  just  spoken  of  were  made 

by  myKflf : — with  ammonia,  which  was  found  usually  to  have  a  di«tinct, 

tliough  very  f^^acious,  induciico  upon  tho  chloroformed  heart ;  wilh  tlii^l- 

ilis,  whieb  was  found  to  have  a  very  powerAil  stimulant  influence  upoa 

'the  heart  and  blood- pressure;  with  nitrite  of  amy),  which  failed  to  pro- 

tiuct)  any  pronounced  influence  for  good ;  with  oaffi'ine,  which  seemed 

have  little  or  rd  power;  with  strychnine,  which  had  some  slight  iu- 

rSuuDoe  upon  the  blood-prc«suro,  but  ao  euonnous  one  upon  the  roepiration 

of  the  chloroformed  animal.    Thu?.  1  have  seen  a  respiration,  which  had 

■oticolly  ceased  for  ten  seconda,  suddenly,  under  the  influence  of  an 

Finjection  of  strychnine,  become  very  (^iiick  and  full. 

Id  the  first  edition  of  the  present  treatise  I  wrote :  "  Whenever 
there  is  any  failure  of  tho  heart's  aoiion.  as  is  nearly  always  the  case, 
the  body  should  be  laid  at  an  angle  of  40°,  with  the  bead  downward, 
I  as  to  favor  the  passage  of  arterializcd  blood  to  the  brain"  (Dr.  E.  L. 
loimvo,  Chiaigo  Mtdieat  Journal,  Sept.  1868).  Some  years  after  this 
the  method  was  claimed  as  having  originated  with  K^laton.  It  un- 
joubtadly  bos  value.  In  a  series  of  experiments  I  have  found  that 
he  body  of  the  animal  whose  circulation  has  been  paralysed  by  obloro- 
form  acta  in  a  measure  like  a  tube  Blled  with  li(]uid.  When  the  feet 
an  ral.ted  above  the  head  there  is  a  marked  increase  In  the  biood-press- 
we  in  the  caroUd,  with  decrease  in  the  blood-pressure  !n  the  femorala ; 
tnd  when,  on  the  other  hand,  the  feet  are  dropped  below  the  head,  the 
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blood- preeeuTO  fails  in  iius  carotid,  but  risee  in  the  feinorala.  In  nono 
of  my  exporimonts  was  lh«  respiration  affect«d  by  the  proceduro,  but 
in  a  cumber  of  cases  the  heart,  wkioh  bad  entirely  ceaaed,  suddenly 
resumed  ita  work  when  the  foot  were  elevated,  and  the  eonolusion 
wna  reached  that  inversion  causes  the  blood  whioh  baa  coll«4t«d  in  the 
extremely  rolaxud  abdominal  vessels  to  flow  into  and  distend  the  right 
aide  of  tbe  heart,  and  that  this  distontion  at  times  baa  a  auffic-ient 
influence  to  stimulate  inln  acliou  a  falling  oi^n. 

TIte  one  measure  which  I  found  in  my  exporimonta  upon  fatully 
■nsathetized  animals  to  siirpa^  in  practical  elBolvncy,  all  otbtltu  caii> 
biiic-d,  was  arliflcial  rx-iipiraliuii,  by  uieaiu  of  which  I  f^vqueitlly  rnnuM- 
oitatoJ  uuimitia  in  which  all  catxliac  and  respiratory  movamuittn  bad 
oeas«d.  '         ~ 

Id  the  light  of  all  our  {vrcMUnt  dini<'Hl  nnd  oxpcrimuntnl  knowledge, 
Uie  (bliowing  rule*  may  he  fi^rmuluiod  as  viubudyiMg  ihu  ti'cntment  ut 
the  occidcDti*  of  nmc^'thcHia  : 

First.  TJuIiMH  tbo  pulse  in  boating  actively,  partially  invert  tlio  body 
of  tbo  {Mitiont. 

Si-xon't  Plnco  tbo  index  flngcra  of  cacIi  band  upon  the  corresponding 
cornua  uf  iho  hyoid  bono,  whilst  tbo  roiddio  flngora  rest  upon  the  angle 
of  tbo  jaw,  and  then  press  forward  and  upward,  tbo  same  force  aorving 
to  oxtond  the  head  upon  the  nock ;  if  this  fail  to  open  tlio  glottis,  by 
moans  of  a  tenaculum,  thnist  far  buck  into  tho  baso  of  the  tongue,  draw 
it  forward." 

Third.  Make  a  momonlary  effort  to  stimulate  respiration  by  slapping 
the  ch<»t,  by  douching  with  cold  wati^r,  or  by  tbe  method,  soj^cated  by 
Dr.  Hare,  of  pouring  a  little  ether  on  tbe  bared  abdomen,  ro  na  to  get 
tlic  effect  of  cold.  Do  not  waste  time  if  respiration  has  failed  iu  any 
of  these  nttempta. 

Fourth.  Avoid  the  uae  of  all  drugs  except  digital  Li,  strychpine, 
ammonia,  ami  po«»ibly  nitrite  of  nmyl.  Give  digitalis  and  Htrychnine 
bypodormioally  or  intravenously,  a.*  the  most  reliable  of  ageuta. 

Fifth.  Commence  artificial  rotipiralion  at  once,  even  when  the  heMTL 
is  primarily  afr«('lcd,  iw  tho  grwit  hope  of  tbe  patl«nl  la  the  retauiTIl]^ 
tbe  chloroform  from  ihu  ronidmtl  air  «f. tho  lungs,  so  as  to  faclHlatp_[a 
o«capo  n-om  the  blood. 

It  is  evldc^nt  that  thoordinar}'  mothoils  of  practiiiing  artificial  roApi- 
ration  in  men  are  oxcoodim^lr  imporlVct  nnd  foobic,  and  that  in  the 
acoideuls  of  amcsthosia  so-cullod  forced  artificial  rtspireUion  should  be 
at  once  employed  (see  address  on  Aneesthtsin).  The  principle  of  forced 
artificial  re'ipiration  consisls  simply  of  pumping  air  into  tbe  lungs  by 
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■  Dr.  BeoJimlD  llcnrftrd  BMart*  thai  tbeoammoniimctlcoor  dmtiagbDlIlulaa{caBbiu 

nn  InDui-ndc  In  railing  Ih«  pamlfud  cpigloIlU,  whloh  ha  afflrmi  niD  (-nljr  b«  amimiiiliiliad  b; 
gxirnilln;!  tho  hcsxl  iixl  umIi  ;  bul  in  the  ElnbornU  ct|>crluiDiili  m*de  la  Uio  faliBrtlly 
iDb'inliirl**  bf  I>ra.  Itiihart  A.  lluro  nnd  Ktlwanl  Murtin  it  ni  4«<BanMral«d  Ihkt  lb«  mcUxid 
at  Dr.  Bannl  U  infcrisr  to  tbkl  flon  ju  (lie  uit  (iS*dital  .V««,  ISW), 
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BMAiu  of  a  bellow*.  Full's  npparaiu»  i»  oJliciuiit,  out  unDoCQMKrily  com- 
I^loAUtd  ;  a  ftfinplor  one  ia  described  iii  tt  foot-nolo.* 

Itt  using  this  MpparatuD,  tbo  musk  shoiilJ  bo  first  triod,  onro  being 
«x«tx'iHod  to  Hoe  tliitl  Uio  tonguo  is  well  dritwn  forward  uid  b«Id  in 
plooo  ]>y  a  itirvail  Ihrougli  it,  and  that  tho  epiglottis  >s  kept  opon.  If 
tbo  luug»do  not  fully  oxpand,  the  intubation  tubo  rn»j  bo  ii^ed.  Wliothor 
th«  [iia»k  or  tho  intubntion  tubo  be  employed,  tho  lungs  t>houl<i  bo  thor- 
oogblf  but  Kluwly  oxjuindud  by  oacb  Biroke  of  the  bellowe,  and  a  rv 
spinitory  mto  of  about  sixtoon  to  twenty  aininat«  bo  steadily  maintaiaod. 
It  is  essential  to  freo  tho  lunge  and  blood  as  rapidly  as  possiblo  of  chlo- 
roTorm,  by  qiik-k-ly  chaD;;ing  the  reaidual  air  of  the  lungs ;  but  of  course 
due  care  most  bo  exercised  that  no  force  suffii.-iont  lo  ruplure  air^voiiiolea 
be  employed.  When  the  symptoins  are  protraclod,  and  the  bodily  tem- 
pentore  faibt,  the  bodily  heat  must  be  maintaiiiod  by  external  warmth, 
and  the  temperature  of  the  room,  unless  the  air  entoriug  the  lungs  be 
artiflc-ially  heated,  should  not  be  Iom  than  80°  F. 

BiCHtJiRiDS  OF  METaTLEXE  waa  introduced  to  the  notice  of  the  pnv 
fwsionl.y  I'r  !V  W.Richard["iu(.V*i.  Times  and  Oo.-^  18G7,  p.478)aaftn 
nrii«^itii>(i<  M:.i:L.tio,  but  mum  ploa^ant  and  po»ibly  iiafi-r  ihan.chloro- 
1  '  .'  '.  iii^  III)  rather  extenoiTAly  used  in  London.  It  lias  never 
Lt^ji  .ii.^v.v  n:uj.l<>v'l  in  fhi-'  country.    Ther«  is  no  way  of  knowing 

how  many  timcoi  it  li .  i  ! i  lniini.tt«rud,  but  nine  cukm  of  death  fi-om 

iU  ate  are  roc'>r>Io<l  (,Hnl.  Mt.L  Journ.,  1883,  M.  104).  Tho  dotailvd 
phenomena  in  IhcKc  cadi's  imlicnto  that,  like  chloroform,  tho  bicblorido 
of  methylene  kills  by  parnlyEini:;  the  heart.  It  is  not  probable  that  it 
will  over  come  lu{o  general  use  as  an  anaMtbetic. 

7tR<»io['ouu. — According  to  tho  resoarchcfl  of  Bonome  and  ^axza, 
this  BubslaiR'o  acts  as  n  ^neral  anfl?sthotii;  both  upon  man  and  upon  tho 
lower  animals,  causing,  bowerer,  much  irritation  of  tbo  coi^nnctiva  and 
the  nasal  muooufi  membrane.  The  narcotic  elago  is  slowly  dovolopcd 
and  passes  off  slowly  ;  tho  blood -prassiiro  sinks  somewhat ;  the  rc^pira* 
tion  is  not  disturbed ;  the  irritability  of  the  brain  cortex  is  diminished. 
Itromoform  is  said  also  to  be  a  poworf\il  antixymolic  (^Centralblatt  /. 
ChiruryU,  1884,  591),  T  do  not  beliove  that  bromoform  is  a  practical 
anwstliotio.     Se«  also  Wiai.  M«d.  Jahrb.,  1S83,  p.  497. 


a  AmniTTt  mm  Anrmciii.  B»nniTiair.— l)r.  Fell')  ippurMu*  odiIiu  ut  ■  julr  at 
fMi-M)<Mn  \ff  iihliih  ur  It  furml  isto  t  rtsairins  ohninbtT,  wliloh  1*  «oiinaatd  *ith  ■□  ■(>p>- 
Vmtw  tw  wftrmlnc  Uio  air,  lod  *  vBlr«  Hhioh  oaq  ba  ci|jrnvil  and  ahm  hy  ■  uotdUitDL  of  Iha 
Sugar.  Tt>U  •n.Uc,  \tt  lun,  lit*di  tu  tbc  Inebcal  tubs.  WbcD  ibniftlrt  la  opeaBl  lb«  alrriubo 
tbmgb  lb*  fbtnibtr  lala  Ib«  lang>  and  Btpandi  Ibsm  i  tb«  flogar  l>  llfud,  Itio  TBir*  (hnUi 
tk*  laa(l  OMilnct.  tai  n  lb«  rwplrMien  (at*  on. 

A  mooh  almpler.  ^bupar,  aitd  fjrabablj  eqoaMj  offlolcnt  app^mliu  maf  ooDiiil  f\m\<\j  of 
■  p>U  of  ballom  of  proper  iIm,  •  hn  fn»l  t-t  Imllbrakbir  labinK.  •  Th*  muk,  anj  In*  liica 
«f  IftUbUita  tubM ;  thsrs  aboaM  aliu  b«  tat  in  the  tubing  a  duuble  tubs,  olih  aa  upHiini; 
dmnar  In  ibaleannnmilj  fauiiit  In  tb«  tnobwl  MDula  of  tbe  pb;ttn[ojl«al  labontaty,  tu  tbU 
lb*  oftntm  out  *11a<r  tb«  aenpe  of  laj  •loan  «f  ait  thruwn  bj^  lb*  ballaiMi 
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Ik  Uia  j^miljr  aompifnuionta  are  placed  in  ihh  jnatiM  tbow  druga 
ffbtwa  ohlrf  uw  in  pmciicftl  modiciat  is  for  Uto  production  of  sloop. 
'I'he  alkarolj  h^lwailR  a'L  HypHBTOT  it  bolon^  tboroforo.  to  iho 
proiient  rantUy,  »nd  ought,  tbcoroEiCiilIy  spoaking,  to  bo  eonHiilurcU  In  it. 
In  nature  byoajjioo.  howoTor.  is  cloMoIy  ii'sotinU'l  wiili  ilic  mydrifttie 
alkaloid  fajQ'Cy'm'ino,  which  dotuiniitvHiitl  the  irm^  ]-.■■ 
Uttniag  hyoBcinp,  and  it  iseuincwhitt  moroconv^  !>:<  i  :  r 
wUJi  that  myarialif-  -ilK-.iniil  nn.l.:-  the  hvading  "i  ^i; 
crude  drug  from  which  buUi  nrr  >|..:ivcd. 


1 1  nloiig 

..  111.-     Ihu 


OPIUM.    U.S. 

The  inrohiaatcd  juico  of  lite  unripo  capsuloa  of  the  Pap>Tor  BomnJ- 
feram^  jff  jwppy.  It  is  obtainodTiy  incitiDj*  tho  cnpsalw  with  >  smAlT, 
sliarp  Itniff,  and  tweoty-foar  hours  aftorw-ards  BcrapJn^  otf  the  exuded 
juico  wirii  a  blunt  blade.  Opium  is  [ii-oducod  in  vaiioos  ports  of  the 
W.I  !]■  1,-1  liLi.  1]',  111  Tiii-k..v.  A^i;l  lliiiLir,  IV^i-ain,  and  India,  but  aUo  to  a 
very  r.liL;h(.  i..\i:.(it  in  I'Ii.tI.ijuI,  '^unniiny,  and  tho  tTnTted  States.  Our 
niurkft  i?  iihiKi^;  (J  ^i.hi-j.i  I;,  -i;i.|ii;Mri  ft-ora  Aaia  Minor, with  the  viuiety 
known  03  tjntijrna  or  Tur!.  ij  :  /  mo.i.  ThJa  occurs  in  masses  fVom  the 
riae  of  the  fist  to  tliat  ui'  u  ■  Ini  1  ^  inn-i,  irregularly  globular,  more  or 
tew  flftttenefl,  ooycr'^'l  <-\t<'i'ii:ill ,  .1:11  1I10  capsules  of  a  apcoJcs  of 
Bnmox  or  docR,  faiu'l  <  .[riuiKi  -  :!  r  im.)  nf  n  '^"^^'il^*h■t|^fl'Y^^  'jj^*"' 
withLa,  ftod  of  a  ativ ^^  nnn'Mdc  .).l.i.-  ;uiil  uuia. 

Smyrna  opium  !■*  :ii  'i -     liu-Iy  adulterated  with  tram^  Ij^norhia. 

and  other  aubataacea.  Such  specimens  are  said  generally  to  want  the 
Humex  capsules.  Xrough  but  pretty  fivir  tost  of  ibo  purity  of  opium 
is  perfitmwtl  \>y  drawing  a  piece  of  it  across  a  shoot  of  white  paper. 
If  it  be  muah  adulmytod.  thu  mark  will  bo  continuous, — not  intoi^ 
ruptcd,  MiriEouUbeToften  tho  black  color,  the  adhesive  conniatoncy, 
and  the  sweetish  taste  will  also  betray  the  nature  of  the  sample.    ^ 

Ou  exposure  to  the  air,  opium  becomes  b.irj  and  brittle,  and  is 
Madily  reduced  to  a  powder  o?  a  y e Uo wjgh-brown^olor.  It  yields  to 
WMtw,  alcohol,  and  dilnio'i  ii^il'^  f  ■nnini;  .lurk-brown  solutions.  Ether 
does  not  extract  all  of  it-  im  lii 
body.  OoKtaKiii':  lliij  :l1I-,,i1i  ■!■['  ti 

.-  Jue,  pijr^)byroxine,  cryptopine,  meconino,  opjanino,  and 


,  oODtaKiii. 
thebalne.  injux 


l.i)ri'_i[il^  It  is  a  Tenrcomiilcx 
i lioine,  narcome,  nnrcotJne, 
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pymittorphino.  boaidc4  nnxxwio,  thdwlaotlg,  aod  aaJphmri  i  iWid»,  axPrng- 
liTo  matter,  guin,  gluooao,  fijcd  "SSSl  m  Toiatilo  Odorous  priaeii;[|ft.jyd3 
other  «afitaiico«  of  no  importftnco.     In  rogwd  to  liio  proportions  of] 
ib«  more  important  principloo^  UotMrv.  Siuilli,  or  Eiliiiburgh,  obtained] 
trom  100  portH  of  fino  opium  10  porta  of  moiphtaft  6  of  narootipa,  l] 
of  i)ciD>Ttrioc.  0.15  of  tbobiiin«,~5!w  of  oodotnc,  0-61  of  moooniiio,  0.02 
of  naroeino.  and  4  of  inoeonioacij  (Pharm.  Joura. and  TViinj., October, 
iSei,  p.  183).  '~Good  opinm  aliould  ytftld  from  aino  to  fourtoon  por  oopt 
of  morpbino. 

Aa  inocoDto  acid  strikos  a  blood-r«d  color  with  a  poraalt  of  iron, 
the  latt«r  affi^nls  a  ready,  atcbough  sot  dooisivo,  t«8t  for  opium  and  the 
tooeonates. 

ParsiOLoaiCAL  Action. — When  opium  la  taken  in  aucb  doao  aa  to 
produee  Jta  mitdeat  phyaioiQ^oal  "effecSTit  exorta  a  quieting  influence^ 
^IndiieiDg  a  paeulttr  areamy  coadition,— ^ery  gQneiaUy  a  fueling  of  bieif 
\  fauatuef^anng  whtoh  Imaya  ana  idea»  float  before  the  mind,  and  by 
JJiitiT  eiidleaa  and  effortleaa  repetition  ahorten  the  time,  which  M«mi  to 
jloiO  iteol?"U)  rcat.    It  Is  commonly  as.terted  that  there  I»  a  atage  of 
[Uw  action  of  opium  in  which  the  activity  of  the  mental  Dkcultios  ia 
Bxaltod.    Thia  may  be  so  in  some  peraons,  and  Mpocially  in  tliuse  wlto 
have  aocttatomed  thumselroa  to  the  use  of  the  drug  as  a  »tirouUtnt ;  but 
my  oxporienco  la  tlml  in  tboHO  who  do  not  hnhitually  take  opium  true 
menial  power  is,  during  all  the  tttiigcs  of  tho  actiou  of  the  dru<;,  lUiniu- 
jghed  rather  than  iflcraoqid.    The  atate  induced  ia  rntbw  the  fablod  caln) 
of  tJie  lottia-oator  thim  the  enen^o  activity  of  production.     Kven  in 
ttoeo  who  are  accuatomed  to  the  uso  of  opium  its  no  aid  to  work,  I 
think  it  is  the  imagination  rather  than  the  reoBoning  Ihculty  that  is 
excited  by  it.    After  a  lonptlh  of  time,  vaiyiog  according  to  the  idio- 
sj-nci-osies  of  the  p»ti«nt  and  the  dose  of  the  drug,  the  condition  wbicb 
haa  been  noted  gradually  passes  into  riIc(!ip,^^ithor  light  and  dream- 
Ail,  (wnatuni,  or  heavy  nii.]  -Ii/njioiinu^  iirto  fit'ipor,  accortliiig  to  the 
Miodntof  the  druK'  tn-.-:    I        in  :i  .;.     i   ;  I  '   I  ho  patient  may  return 
^At  OHM  (O  brf  normal  condiliuji,  Lut  very  uliun  he  expeiieQCoa  a  state 
dafiraseion,  aa  sbowo  by  languor,  a  little  beadache^  nooaea,  or  even 
JUng,  which  may  tost  for  eomo  JionreT 

er  Tery  lari:    !      -  the  fiwt  atnge  of  the  action  of  opinm  is  very 

abort,  or  It  may  l".'  ■   i    j   ly  wanling,  aloep  coming  on  almost  at  once. 

Tliua,  I  hare  Hoen  deep  coma  produced  in  tliroo  mioutoa  by  a  bj'po- 

dermic  injection  of  morphine.    The  symptoma  of  the  second  stage  of 

oj^m-poiaouing  closely  resemble  thuoe  of  ongeetion  of  the  brain :  the 

i|>ui)ib  ore  strongly  eotttractod;  the  face  ia  more  or  less  suffused,  often 

Ueeply  cyaBOsed;  the  putoTlSU.  bIow  and  strong;  the  skin  generally 

and  warm ;  the  reapiration  alow  and  .deep,  and,  it  may  be,  fist:, 

ri~Tnlg5llaciouanc«8  is  apparently  oompletfl.  though  generally  the 

lubject  can  be  aroufled  by  violent  shaking  or  by  ahouting  in  bid  car,  but 

Bulapsea  nt  once  when  left  to  himself.    When  Uw  patient  is  aroused,  ibo 
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rwpiratiopB  becoroeroon  n^pld,  «nd  tbo  akin  oftoa  r^aiiw  nlinort  Kt 
oDue  ita  naraxal.  QoJor.  Death  vory  rarvlj  oeeun  dtuiog  tbia  Mcoad 
stage  of  opmin-poiaoiiing.  Whan  tbo  •^mptoma  do  not  gnulually 
^molJOT>ta,  Uie  tiiird  aiaga,  ttial  of  |>ro«lntUoc,  i«  dovolopod.  Tfa« 
coma  ta  nov  profound,  and  to  orcnuo  tho  patient  miiy  l>o  impowibl* ; 


the   pllpTIs   arc    nlisoluti'Iy 

Afot,  and  oflen  iuten-upiv'il  !■■■ 
tonanoo  is  iit  onoo  i>:iUi<l  um'I  > 
rapid  and  moru  ;itiil  nmn    i, 


I    ■■-.        ■-  alb  approacW.  oro 

-    feoblti,  and  inipor- 

lU  of  dwitb-LiJie  quiot ;  tho  coiiDr 
i ;  tlK^  pnlite  growa  mow  and  moro 
1^  nkni  i«  cold  and  moirt,  finally 
Evun  yol  Iho  piiiiatit  may 
^'■-'■T  gnuiuat ;  it'  ho  do  not, 


becomlwa  covci'  : 

noorer:  If  li«  li  i  ■.'>,  lin'  n  :  ..;-ii   ■  .  i. 

deaUi  oocun  g«ii«mlly  by  liiiluro  of  the  rapiration,  but  amid  on  olmoet 

Complutu  uxtinguiHhini-Til.  of  tho  vititl  fuiicliunx. 

Although  lh«  nyuijitoiiiH  wliich  Iv-wo  Uwii  nurrntod  ar«  Lhoeo  nsually 
produced  by  opium,  yot  in  cvrtain  individuals  Uto  drug  provokes  quite 
difTcront  phonomuna.  Ono  of  tho  moBt  oommoa  of  these  dopanures 
n-om  tho  ordinary  course  of  vymploms  ia  an  exceasJTO  depraMioB  UA' 
I'lvin:;  Uio  sloop  prwluci  I  I  y  Tiiodorato  doBoe  of  the  inedicin.e.  This 
(III  i^  seen,  BO  far  n»  my  i  ,,  1,  nc.i  gn'w,  most  a&nsUy  ip  fcmaloB  of 
V.I  ,;.  nervous  or^ni/.:iti  :i  i  ii  n^  nn.  i"-  iiliarly  liable  to  attacks  of 
oottraLeia.  Tho  eymptom-  :;ij  !l  i; .  lin-  if  .vixakneM  and  proetrntion, 
oftan  accompaniod  by  chiili:i<_  %  Jul  iiv:i<li  iio,  and  iriddinoM.  but  ea- 

pcoi ally  marked  by  inton&e  n.in-i'^ 1  uvipiriu  Miniitlag.     Very  fr» 

quenlly  tho  l;itt^.  i-  ili.ji  ijnt.  m  I'lji-  -■ .  I  inr-  n-,  iili-nL,  .  -!  'n  Inehori- 
Eontal  poailii  ui  Jn  iL...iji:,iiiiL'.l ,  uiiL  (■■I.  .in  :ili.i.  i-,;  .I..l    . .  ~i^n  o"  uiis 

alToctioi)  uay  bo  found  in  tho  faol  that  tho  eiomach  ia  ()ulot  so  long  iS 
tho  patii>iit  I(e(<p4  tho  hoad  upon  the  pillow,  but  tho  diatrasa  occurs  at 
oncouj>i<:L  iiMh-  ii|i,  I»  Boiiifi  coses  lliU  couditloo  of  depression  even 
roplacen  the  nonual  aeoond  stage,  so  that  opium,  instead  of  inducing 
quiet  xlocp,  will  prnvoka  alarming  deproiaion  and  vomldng,  either  wltli 
or  withuiit  tln)*.vMit>' "(s  tHus,  cases  hare  boon  reported  in  which  oniy 
fourth  of  a  gruiii,  or  u  aomowbat  groator  quantity,  of  morpbiiio,  h)'po- 
d«riiiicuily  injected,  haa  bouu  followud  at  onco  by  syncope,  with  atrug- 
gltng  for  broalti,  and  apparently  imminent  or  even  present  death,*  A 
rarer  idiosyncraay  exiats  in  Uioso  periions  who  are  rondored  by  opium 
very  dolirioiut,  it  may  be  even  wildly  so.  In  certain  casoa  of  opium- 
poiaoning,  partial  or  complete  convuUiona  have  occurred  amidst  tho 
more  o»ual  pbonomena.  (Cosoa,  Brit.  MM.  Jovrn.,  1870.  ii.  496 ;  Pacific 
Jfrd.  and  Surg.  Joitrn,,  July,  IfiTU.)  Severe  itching  of  the  skin  is  a 
common  phonomonon  when  tho  action  uf  opiupi  ia  going  off,  and 
there  an  persons  ia  whom  sutti  violent  er^-thero:*  is  produced  oven  by 


*»r*  Report  of  tba  OamtniltM  on  Ihg  nrfiod^rmio  Method  «f  Iq|«Nloa,  lM<W>nfrHh. 
flml  TVniuncrioni,  tdI.  L  ;  IM  tl*e  Jttdiemt  Timi»  unit  Oawnt,  ISU,  MMS  nptttSdlf  tUi 
Unine  ud  ij  Mr.  nobsiia. 
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tliicnponlio  doooe  m  to  forbid  tho  uso  of  tho  drug  (nwo,  Witn.  Xed. 
Pratt,  xxvT.  668) ;  Dr.  B.  V.  Jakwh  (ftrtiteAc  Jtfrf.  WocAeMcA.,  xiv.  1888) 
raporta  temponuy  blindnws  Ha  produowl  by  opium. 

Opinm  at  firet  Bight  tppaaw  to  act  ao  differond;^  upon  the  lowor 
»»tlamla  from  tbo  way  In  Wtilo^  it  i^t/Js  nptm  man,  tliat  it  eeoma  neco»- 
lary  to  dJaeuaa  tho  fonnag  teOaa  l^  Jtaalf. 
'    In  1BZ6,  Charrot  (Pentra'a  MaUria  Medico,  toL  it.  p.  1036,  Phila. 

I  dfi)]>hia,  18&4)  found  that  opium  acts  upon  nil  olaaass  of  aiiimiil§,  in- 
ducing in  the  invertebrata  wcakneaa  or  paralysis  of  tho  oontraotile  tia- 
suo,  with  gradual  ninkiiig  and  death:  in  fishos,  a  wuAkenod  paralytic 
ooodltion  of  iho  muscular  system,  aaM>cifttvd  with  cDnvuUions ;  in  birds 
and  munmalit,  paralysis,  codtuI^oob,  and  Atupor.    Thoso  r«eoarcho9 

I  have  b«on  rocontly  much  oxtondvd,  but  in  considering  tliem  I  shall 
confine  myself  to  the  vvrlQbraln. 

Wh«n  i>no  or  two  grain*  of  oi)iuin  aro  injoctod  under  tho  skin  of  a 

^iinog  (Kollikor,  Virehow's  ArcMv,  Bd.  x.  p.  2*8 ;  J.  F.  H.  Albcrs,  FtrMo»'j 
Ardiiv,  Bd.  xxvi.  p.  229),  in  from  six  to  ton  minutoa  a  condiiion  of 
«xoilabilily  is  induced,  so  that  the  loasl  touch  produces  Tiolont  totnnio 

iiOonruNionit,  which,  a  little  later,  also  occur  without  obrioos  eauso. 
AAor  a  time,  these  convulsions  gradually  give  way  to  a  deepening 
paralysis.  Tho  breathing,  previously  disturbed,  bocomos  moro  and 
more  shallow  and  tmpcrToct,  and  finally  is  suspended.    Morphine  acts, 

I  apparantly,  on  frogs  in  tbo  same  manner  as  opium  :  at  least  Drs.  Biuh- 
ard  Gscboidlen  (^UntenuckvngeA  aua  dem  Phytioiog.  LaboTatorium  in 
TFUrs^urgr,  Bd.  iii.  p.  15)  and  W.  Baxt  {^Reichert'a  Arehiv  far  Anatomie, 
\9fi9,  p.  128)  have  found  tliat  in  hirge  doses  it  induces  the  counter- 
part of  the  series  of  phenomena  just  described.  The  latter  observer 
Doted,  however,  that  when  a  minute  dose  (1&,25  mtlligrammes)  waa 
employed,  immediately  following  tlie  injection  came  n  brief  period  of 
IbqoietDde;  one  minute  atVrwards  tho  fV<og  returned  to  it-n  normal 

'  itata,  la  from  six  to  ten  minutes  saOcred  n  diminution  of  vxcitnbility, 
and  in  fh>m  twelve  to  fiAocn  minutes  fell  into  a  stupor  which  conltnuud 
ttoia  four  to  ten  honrg,  A  Iter  awakuiiing,  tho  reflex  excitability  scorned 
greater  than  normitl.* 

Acoonling  to  KoUikcr,  the  opium-eonvnlsions  take  place  after  tho 
oord  has  been  divided  below  the  medulla,  or  evou  as  low  down  as  tho 
third  vertebra.  In  a  single  experiment,  tetanus  did  not  occur  after 
divEsion  of  the  cord  at  the  fitlh  rortcbru ;  but  the  quietness  was  prob- 
ably simply  due  to  exhaustion,  aa  tho  ft-og  had  already  boon  poisoned 
(or  a  length  of  time  and  bad  suffered  section  of  the  medulla  and  of  the 
cord  below  the  medulla.  Theee  ihcts  seem  to  prove  that  the  convul- 
■riODS  are  refiex  and  of  spinal  origin.  Tliat  tlie  reflex  contrea  of  tho 
oord  are  excited,  Gschcidlon  haa  confirmed  by  direct  exporiitionl,  and 

*  Dr.  &  UalliulKB  klBriiu  (be.  eii.)  IlinC  lliia  iiiRroMd  triStcx  utWIly   it  onlj  tuvuili 
''•bnnlMl  uid  Dot  toward*  (DtebflBloBl  IrillnUon.   Tlilt  >>,  howcror,  oppond  tij  *iub  >  mku  of 
•tpvtiairatal  nidoin  Ibitl  I  think  it  niut  b*  iocwrwl. 
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hu  iiIbo  proved  that  in  the  latter  Btagce,  wh«n  tho  motfly  fliiyi^fmm  nnt 
daprqwcd,  tho  puralysis  is  largely  of  iifiiiM  origin,  tha  roflox  activity 
of  tho  eord  Vcing  greatly  IcbkcbcJ.  Tlio  convuUivo  movomcnts  wbtob 
MV  pTMont  lato  in  tbc  poi^onin^  would  ap]>viir,  however,  to  ba  of 
poriphoml  origin:  itt  IcoHt,  in  Albore's  oxpcriments  {he.  dt.)  tboj 
oocumod  in  limbs  whoso  ncrros  had  boMi  previously  Cut  so  ms  to  wvor 
nil  conooction  with  tho  norvo-contros.  Furthor,  both  KoUilcor  nod 
Albora  assort  that  eomo  of  tho  convulsions  nro  opiloptiform, — ■>., 
of  oorobral  origin ;  and  Dr.  S.  MeihuiEoo  (_Arck.  f.  Physioloif.,  vii., 
1873)  Btntes  that  the  conwlsions  occur  at  a  timo  irhoQ  mochamcal 
irritation  fails  to  induce  any  response.  If  thcso  oxpori mental  results 
be  correct,  opium  appnronlly  induces  in  the  f>o,t*  throe  kinds  of  oon- 
vulsions,  of  which  those  of  reflex  origin  are  pni  il  Iv  i hn  <^hinf. 

Eolliker,  trom  his  inveetigatioos,  concluded  tliut  opium  does  not  act 
upon  tho  gf^miliiTal  nnrvnn  of  f^-ng* ;  but  the  rewjnt  very  eklKniite 
and  apparently  accurate  cicperiineDts  of  K,  Uscheidlen  (  C7)Uera(cftiitij;eii 
aia  dem  Physiolog.  Laboratorium  in  Wur^burg,  zwcitor  Theil,  1869,  p,  1) 
have  shown  that  morphine  in  small  doses  increasoe  tho  c:;i:iiability  of 
the  motor  nprves  and  aftorwards  depresses  thorn  ;  alter  large  doBC8  the 
period  of^x citation  is  short,  that  of  deprossion  soon  comiiiff  onj  and 
alter  enormous  doses  diminutioQ  of  Ainctiona]  .i< ;  i.  iiy  is  at  once  mam- 
fostod.  Both  Gscheidlen  and  K611iker  a.^%0  tlmt  iK<itlior  tho  contrac- 
tile power  of  the  muscles  nor  tho  escitabiiity  of  the  motor  norvee  is 
destroyed  by  opium  or  morphina,  although  Albers  (^Virekote's  Archiv, 
Bd.  xxvL)  asserts  that  both  arc  extinguished.  Gdcheidlon  calls  alton- 
tion  to  this  diaagrcomunt,  and  states  that  he  has  verified  his  onn  results 
by  iVequont  cxpunnutntalion  with  enormous  doses  of  the  alkaloid. 

Experimeiitfi  upon  the  sensory  nerves  are  always  uiisatiafiictory,  but 
Gscheidlen  (loe.  cit.,  p.  17),  employing  tho  method  of  Pflugor,  foiiud 
that  mor])hine  locidly  applied  intenatfies  and  protracts  Uio  excitability 
of  an  afTerent  nerve  in  cases  of  strychnic  poiratiing,* 

Our  knowloilgo  of  the  action  of  morphine  upon  tho  nervous  system 
of  the  frog  may  be  simimed  up  as  follows : 

Morjihiuo  in  mitmte,  iion-toxie  doses  causes  elocp,  followed  by  aoff- 
mentation  of  n-ilcx  activity;  in  large  tosio  doses  it  produce*  yiolept 
eonviilsii'im,  f'-llowcd  by  piinilyMtx.  The  couvuleions  are  chiefly  spinali 
nil.:  ill- 1  ;■■  ;i  liiightcnc<!  «i>iiial  activity,  but  are  to  eomo  extent  prob- 
ably, aUrO,  of  ccnhml  origin,  nn<]  Iiit-ir  in  the  attack  armo  from  a^ireet 
action  of  tho  allinloid  upon  i!h;  niuscJe  or  the  ncrvo-cndingw  therein; 
tbo  poraJyais  ia  caused  by  a  depression  of  tho  cord  and  a  diminoticm 
of  Iba  conducting  power  in  ibc  ncrrcs. 

Dr.  S.  Weir  Mitchell  has  shown  {American  Journal  of  the  Medieai 


*  Pwrbkpi  it  il  approprinte  facre  lo  mil  flllnntian  to  •  pitpir  \>j  DIctI  ind  Vlnbchgin 
{PJtllgtr^f  AreX,^  BJ.  xH.},iii  wbfcbil  i?  attempt^  td  ht-  vi|TflriDieTitA]ljtii<]ttn  thHt  nifirphllM 
loortUM.  siffolDe  leaiciu,  ind  aloohol  finl  tcuani  ■nd  thi-n  inenAMS  th«  tlm<  rtqolrcd  b;  Iha 
BlrrUD)  ajrit*!!!  for  tb«  rcoOfnitlus  uf  *  |'«ripb«nil  irritotian. 
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BdenMS,  Jan.  131>9,  and  Jan.  1S70)  Uiat  biija,  m  rcpFMontod  by  pigeons, 
tiickon0,and  duolcH,  are  vary  inflasccptiSly  to  Utu  toxic  ootJon  of  opium 
■nd  iu  elii«f  dorivatlTe,  morphine.  It  appcaw  to  bo  Impoaaiblo  to 
kill  a  pigeon  by  opluin  given  by  tho  motitb,  nnd  of  morphine  fWnn 
•ight  lo  fifteen  grains  are  required  to  produce  a  fiilnl  rootill;  but  wlion 
riven  liypodcrrairally  fVom  two  to  throe  gmiii«  of  the  alkaloid  Rufllce. 
Fhoae  nwult*  have  lnHin  ia  great  rocasuro  confirmed  by  Dr.  B.  W.  Rich- 
1»0D,  finj  nrr  nir  IJO"**'  °""'irn'^  The  symptoms  inducod  liaro  boon 
*V«T7  nniform:  they  are  unaleadinosa.  labo^d  brcathiog,  ijimMiiig 
eigna  of  dyBpncoa,  unallered  puplla,  and,  finally,  genoral  convulsions  and 
ith.  Xo  truo  hypnotic  offlcct  has  been  observed,  but  a  curious  and 
ery  groat  rise  of  tompcmturo  just  belbro  death  was  Dotod  in  one  caso. 
Aa  FloureoB  affirms  tliat  a  single  grain  of  the  aqueous  extract  of 
opium  will  throw  a  Bpnrrow  into  a  profound  Hliipor,  it  can  scarcely  bo 
oonsiderad  as  proved  that  the  drug  acts  upon  all  birds  as  npon  those 
experimented  with  by  Dr.  Uitchell. 

Upon  doga  morphine  acta  very  much  oa  upon  man.*  In  very  many 
CM,  If  not  lit  the  majority,  eight  to  ten  grains  of  the  alkaloid  injoelod 
IdIo  a  dog  of  moderate  bieo  will  cause  deep  sleep,  amounting  to  coma, 
M  that  tlie  animal  will  remain  in  any  position  in  which  he  may  be 
placed.  Tho  length  and  depth  of  thta  sleep  are,  of  course,  proportion- 
lUi  to  tlie  dose:  when  at  all  profound,  it  is  accompanied  by  marked  in- 
itlhitity  to  pinching  and  other  fomia  of  external  irritation.  A  repeti- 
tion of  irritntion,  and  especinlty  a  sudden  loud  Doise  or  shaking,  will, 
owever,  arouse  the  aniaal,  precisely  as  in  man.  Indeed,  somotimos 
be  dog,  even  wnen  comatMO,  seoms  more  than'  nonnally  sensitivo  to 
sodden  noise,  trembling  and  starttpg  In  an  almost  conrnlsiTO  manner, 
Ifler  awaking,  the  dog  shows  anmistahable  signs  o^  nervous  lki7J'psy>' 
bical  deproMion.  In  walking,  the  hind  legs  are  dragged,  as  though 
ti-paralysed  i  tlio  eyes  are  haggnrd;  tho  naturally  bravo  animal 
awers  io  a  comer  or  seeks  to  hide  bimsolf;  no  longer  rocngiuEing  his 
aaster,  and  does  not  yytyfTt  ^  his  ujitanU  condition  for  many  hours. 
Lftcr  smallor  doiyn  tlio  elfecw  are  proportionntolj  lees  intenHo.  It  has 
bocn  shown  by  Ilarley  tliat  in  some  dogs,  precisely  as  in  some  people, 
morphine  foils  to  exert  it4  usual  hypnotic  action,  but  prodiicee  great 
^depression,  as  evinced  by  faiutncss,  prolonged  nausea,  and  retching, 
itorruptcd  only  by  intervals  of  dreamy  delirious  eomnolonoy. 

In  the  bono  (Uarloy,  he.  cit.'),  two  or  oven  three  grains  of  morphino 
fh"ii«rfnieally  iqjocted  produce  somot^imw  a 'slight  drowaineos,  aomo- 
1  ;ioWIHHll>WjS!%t.    DoMs  of  fh>m  four  to  six  graitts  QauBo  great 

'  "v*  .inj  aeeelen^ed  pulao.    Tho  month  ia  moist,  the  tegapctuture 

'ji  ■'■■■  -i;in  and  ita  secretion  increasod:  the  aaimalpaws  ^^niiiually^ 


•  nsrlsy,  TA*  OU  VigtMhlt  ytvmin,j<.  lOT,  loodmi,  tMPi  Clotrds  Beriikrd.  ArrMut 
OMraUt,  ii.  tS7,  tlb  nriw,  ISSl;  J.  J.  Jltam,  Amtriton  Jamrnal  e/  lAt  UtJiral  Siitmnt, 
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und  trends  about  in  hU  stall  with  an  almoet  riijrtbiDicAl  inov«iiM)ot. 
Afl«r  tvelve  grains,  Uarley  noticed  in  some  casc«  voir  grcftt  oxcil*- 
mcnt,  as  shovo  by  marked  ipcrease  in  tho  rapidity  of  the  heart  a  action. 
B^muBcuiarrij^idily  aod  tcemors,  and  by  the  animars  walking  rapidly  to 
and  fro,  slobboriai^  and  swcatini;  prof\iscIy.  In  nnolhor  horso,  niter  od 
immediato  strong  erection  of  the  penis  and  oopioua  omiaaioD  of  sotnoo, 
h<^avy  §Ioop  came  on,  interrupted  after  the  third  hour  by  tli«  luool 
syiuptomB  of  excitement.  Thirty-six  grains  of  the  acetate  of  roorphiiw 
caused  ill  a  poivert'ul  hunter  doop  comatose  slcop,  commenciDg  ID  GAmd 
111.  :  rr:  iTtJ  Listing  for  three  hours,  when  it  was  replaced  by  inloiiM 
rui^i  k'S8iic<^s  and  severe  delirium,  continuing  for  wven  hours.  During 
this  time  tho  animal  was  perfectly  blind. 

Barbior's  previous  expi>rimenta  upon  tho  horso  (quoted  by  rrofvssor 
Slillv)  yielded  results  riniilar  tothoaoof  Uarloy.  Ue  used  larger  dosM, 
and  fouiuTlhat  four  drachma  of  tho  aqiiootia  oxtmcl  of  opium  pro- 
duced Tiolonl_trcm|/!LnB*i.  iippiircnt   ii!  i  II  ;!  :li!y  !■    -M'  riiiil    itnjg^ltjj 

convulsions  without  coma,  and  dwiil        I  dh  I  rl  ;;th:;ls  ^f  \lia 

ncotate  of  morphino  Uilk*il  it  horse  by  oonviil-i'iii  ■  ii,  i  Hi-ng  bfl*"*- 

In  the  mouse,  according  to  tho  experiments  ul'  ilarloy,  tho  fint  offoct 
of  an  injection  of  f^-om  one-twentieth  to  onQ-twolf\h  of  n  grain  of  mor> 
phine  is  a  tonic  cramp-hko  contraction  of  tho  muscle*,  OBftociftlly  of  tho 
trunk,  of  such  character  that  pcrioils  of  forced  rest  nltoraate  with  a 
etow,  laborious  creep,  which  seems  to  originnto  not  in  lW_U^|^|E^Qp' 
tEetrank  itwlf.  There  is  in  this  state  no  tendency  to  aomnoloncy,  but, 
on  the  contrary,  an  abnormal  Boneitivcnoss  to  loud  sounds,  which  cause 
tho  mouse  to  resume  for  a  moment  active  running  movements.  The 
breathing  is  in-cgular,  the  pulse  accelernle'I,  nod  finally  stupor  develops 
itself,  and  coma  deepens  into  death  by  dyspntsa  ;  or,  otherwise,  recovery, 
preceded  by  convulsive  moroments  of  the  hinder  part  of  tho  body,  is 
gradually  brought  about,  i 

In  reviewing  tho  action  of  morphine  upon  the  lower  animals,  it    \ 
becomes  very  evident  that  while  wo  are  not  in  a  position  to  explain 
all  tho  symptoms,  yet  two  clnsaos  of  phenomena  are  everywhere  dis-    i 
oomible, — t'.e..  tho^spinal  and  the  cerv^jail, — and  that  the  higher  in  tb»   | 
sKite  of  life  any  given  animal  may  bo,  the  more  markod^nre  tJie  braJn- 
symptoms.     Those  cerebral  phenomena  are  mostly  sleep  «nii  "iipftrj 
bul,  ni-  is  wt'It  known,  in  some  human  imlividuals  moriihiiie  "''MifVl  A 
doliritaeiont ;  and  it  soems  very  probable  thai  the  peculiar  -  -'legB 

of  the  horse  und>:^r  tlio  influence  of  the  alkaloid  is  due  to  dv  n  .^od 
no'  '■'  -iiiii  ill   "■  :i  ■mont.  ,   , 

\VIn  II  I  I  '!  '  I  at  in  fhia  manner,  it  soema  to  me  that  morphine  does 
not  at  I  I  liii  r.ii'ly  ^3  is  generally  believed  upon  the  lower  animals 
an<l  upon  man,  Th'i  immensely  ht;;her  cerebral  "'•j^fli'V'P"  T'ltfl" 
latter,  with  the  immenBelygroatersensitivenoss  which  it  iiiv^Uoa,  mnkoa 
the  man  correspondingly  more  susceptible  to  the  oereli;  1  of  .the, 

drug :  hence  not  only  is  be  affected  by  much  smaller  doMis  of  the  alka 


I 


SOUiVfFAClEXTS. 


181 


lojil  than  aro  tho  Itmrnr  mii[n«l*,  but  ■»  Uw  »p!nal  93'inpUiina  are  trium- 
phant ill    K'  I'rojg  beoTOO  iU  t^oal  «y»t«m  to  Tflatly  inort  dBfcloped 


"■05  . 

tCiin  its  ctrcliraT^iio  in  man  tho  ctrobral  gymptoro*  maalT^ha  aninftl 
l»tan&o  ia  liiia  th«  tj^id  it  mora  dovolopod  than  Uiu  oord.  The  two 
vrealare^man  anil  tho Trog— <iccupy  thu  two  uxlivnio»  of  tho  sorieai 
betwoon  them  is  pivbably  to  bo  fouml  orory  pntdntiop." 

Tiio  nelion  of  opium  upon  <iog»  n>i<l  nibbitA  m  ftufficioiitly  clow  to 
that  upon  man  (o  onabic  us  to  riweou  from  expuninonta  upnn  tho  former 
as  to  tho  influcnco  of  tho  alkaloid  upon  tlio  circnlutioii  and  roflpimtion 
in  tho  latter.  Indoed,  so  (br  as  these  llinciions  are  ooncoriioil,  morphlua 
itppours  to  svt  i'icntinilty  in  both  inHtnnoes. 

vlrti^n  oit  tftc  Circuldlwn — In  innn,  tlic  ciroutatory  phcnomona  are  a 
BJUffat  primuTy  ovantw-.'";  af/^fl^nl^a^t.^n  nf  «Via  p"lffl-raH*  (»ee  Noihnugul, 
'iMnJkucA  'fer  ArzneimUtrileArej  Derlin,  1870,  p.  8>,  succeoded  by  slgwiiia 
and  incnyi**)'!  I'lilncag  and  force  ftf  fh^j  ffH|»o.  wjiiuh  in  foilowenl  by_a 
rotiirn  io  Un'  nonnal  ptiJBO,  or  11  great  incruase  of  rapidity  and  l»>*t  of 

ngih,  durint*  ^hp  jJ^^nJI  slagn.     It,  Gsehuidlon  hfis  found  in  rnl>blt)i 
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^^iddu 


dog«  ani'r  the  injoctjon  of  morpliin<\  fii>ir  an  inCTciwe  in  tho  pulwe- 
nto,  then  a  dccrcaiQ.  and  linsilly  rotum  to  the  normid  pnlte,  or  olso 
incroawxi  rapidity.  Siihrgrnographic  studies  of  the  effccta  of  tmall 
doSM  of  morphine  havo  bran  mndo  with  vaHoua  rmults  by  soToral  ob- 
•urvors:  undoubtedly  in  some  iniiividustx  thc-rnpeutic  amounts  uf  tho 
alkaloid  depress  sensibly  thu  viri'ulalion.  (>ut,  in  agruemviit  with  Ricgvl 
and  PriosendoHTor  (Devttches  Arehip,  Bd.  xxr.  p.  48),  it  can  scarvoly 
be  dmibtnl  thai  thcrapuutic  dosos  have  no  eonuble  cfTvct  upon  tho 
drculaiion  in  tho  ordinary  man. 

The  elow.  full  pidso  of  Uio  Bocond  ala^e  of  opium -poisonins  is  duo 
to  an  uc'ijf"  (if  |j|in-driiy  ugpa  llie  inhibitory  cardiap  nurvea,  as  may 
abo  TWBsibty  be  in  some  maimer  the  incrcasod  arterial  prosaure;  for 
G»ehoidk'n7/of.  ct(.,  p.  4.^■)  lias  exponrnentally  demon§trated  iliat  after 
soottoo  of  the  vatfi  morphine  la  powerk-a  to  iovier  thy  pulwiij  and  also 
Uiat  division  of  the  nerves  durinj^  (lie  aocond  atago  of  morphinc-poiaon- 
inR  is  followed  by  an  extraordinary  ri<*ti  in  the  pnlso-ratc.  That  the 
poriphi'Ril  cndH  of  the  vagi  arc  stimulated  wa^  proved  by  tho  fact  iJiat 
cmrdiao  arrest  took  ptaee  when  tho  distal  enda  of  the  cut  ncn'o  were 
more  freldy  irritated  than  would  sutllcc  to alTect  the  unpohoned  animal; 
and  that  the  inhibitory  cert-bral  cttnlrc«  are  Mimnlatcd  wa^  demoii- 
fltrated  by  the  InHtantanoous  very  great  fall  of  the  pnlxe-rate,  amounting 
ill  some  cdsof.  to  one-half  in  IctM  than  half  a  minute,  which  enauud 
upon  the  injection  of  a  large  dose  of  the  alkaloid  into  thu  carotid,— 
■>.,  Into  the  brain  and  thu  inhibitory  ccniivii.  Tlie  rapid  fcuble  pulao 
of  the  Ihri^  ata^e  oropi urn  poisoning  tisfdieidli'U  found  to  be  duo,  at 

'  A  nrliui  oemlKintlno  o(  lb«  *i4tfi  M|irta9e<I  in  ihii  lura^rapb  It  fouuJ  tn  (hu  (91- 
tvwlBg  KiitrAra  Wk«n  rroiD  AllhAni  {D<itnifi  nf  i\t  Xc'-hi  Sytttm.  Km  Turk.  HT*.  p. 
Hi)  t  "  In  InluU.  IwirMfr,  uid  klu  in  Iha  Invar  noa*  uf  inankln<l,  M  in  ns2"*"  "■<!  Hula/*, 
«anrRl*t««  «r«  itb««rr«l  after  (U  toplum]  iD^iInD." 
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WkI  in  n  measure,  to  p)>niljg»^f  the  pcriphcral^gjE^;  for  at  bucIi  tiin^ 
Stunulntion  of_the  peripheral  en  J  of  tho  cut  aervtt  waa  yftwat-l<><ia  to 
afect  the  "boart.  ~' 

Tbo  experinienta  of  Gscheidlen  also  inilicate  that  morphine  cxeria 
jifjf  a  stimulating,  t/ien  .i    /      -     -■  .     ./'  '  -cff  pf 


gangUa.  since,  artcr  isoUnion  .ii  Ui  ■.  i  ■  u-  i. 
tbotic,  And  p  11  eiimoi;as trie,  lifu  Iicmi"-  -  i-i.n 
ft  taiTge  dose  of  nioriihinc  njilui.':  i  ;i  iiiii[;ii.'. 
of  the  cardiac  contractiuii_-,  iiillnwijil  In  a 


II    1)1      111!.-     ■..<. 
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l:if.    j: 


ynp*- 

iirttfttftftt  rcBpirtttion, 

' :  ill'  in  the  numbor 

i  ■  li'  ri-;i^f  mill  fijj^y 

iIIl'ji.i  ■.  ri',   Ihr  ■■XJiypl. 


ertinpiiUhinent oTtTTe aame.  j  i'iii^  _         __ 

BUinlfLPf  l>™,Sydi>ny  llinirr.ran.i  11.  yaillsliliiy  (/inf.  .L/c^  Jo ur/(^ March, 

1883),  who  found  that  ojiium  firM  iiicreai*ed  Uie  power  of  itie  eiiUoul 
heariofthi'  fn.-  ti i,  [i;v--.'.!  ii.  LiodBpi"" 

The  ^L'slKii    i;    ;l|i    uitiou  u(  -phinn  npnTi  tli  n  T^Aft.iif /^tflf  «V«telll 

iaoffcrcat  i[it<  I'l'  [  Ini  <  ^ntnnt  alpri-soiit  bu  fully  anaw^rpd.  flacfaemwi 
beTieviN)  that  it  iM^t  -h  ulIiTi-.  uul  then  d^ffflMoa  it.  and  aaa&n*  thai 
alli-'i'  ifv  itii^H'riiiii  ui'  ;t  l:ii-'i.  ;].,-...  ii.i-  ■ivtoH^lea  in  the  mesentery  can 
bu  -."  II  r  .  I'.  ii,ii-act.  aud  inK':  '  I.''  i  -I  i"<  <  To  ililate.  The  (Actions  to 
■:l''i-  riri'  -Li[iii  ;i-iiil>'  ^t.ir.'il  '.'Ui.-tEl)aro  lp  thJM  boolt ;  And 
[lEv-.-  itr.  v\liit'li  ij..'  uliii  adduceaaa  an  BT|;yroont, 
I'll  out  I  uUiiig  upon  tlie  aid  of  tho  vyiMi^otor 
I  IT  i:.  j)!Vjbat)le  that  morpliJiie  docii  exert  the 
Iv  rjiiii^lion  inu.it  he  ittill  couDiderea  a«  tub 
r  -^y^iym  U  not  pariilviiod  groo  in  txtremJa 
I  ■.  ■.■\jn.rimont  {loc.  a'L,  p.  62),  in  nrhtch  electrical 
etimulation  of  ibo  cord  at  «uvh  time  inducod  immediate  riM  of  the 
arterial  preMuro.  Tlie  action  of  morphine  upon  the  brain  is  oertainiy 
independent  of  any  action  on  the  voascla.* 

Action  en  the  Respiration. — DeatEToccurs  ih)m  opium,  in  the  great 
majority  of  caaea,  by  failure  of  tha  reapiration ;  and  that  auch  failure_ia 
dfte  to  a  dioMtt  action  of  ihe  poiaon  qponthe  reapiratory  oentrca  in  the 
mednlla  ia  prand  by  the  ftict  that  momhrHT"affecta  the  breathing  ot 
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dogaandrahhitawhaw  jHii'iii,      :.  I;km  Im 

dooa  those  wliiwc  nerve*  nri?  ■■ .  ■  i  In  illi  n.  .'  i.    .  ,■.,  p. 

The  a'.'tii.in  nf  'ijiiiim  or  innrpliino  upon  llio  elimination  of  carbonic 
acid  ha*  been  sludicd  by  Hoeck  and  Biiucr  (Zeittckr./.  Biolog^  x.  339) 
and  by  Mumps.  Chittenden  and  Cummins  (^Laboratory  of  ^ifiiotogieal 
Chettuary,  Yale  University,  vol,  ii.)-  Their  results  are  concordant  in 
ahowinR  that  the  effect  of  the  alkaloid  upon  carbonic  acid  production 
is  in  direct  relation  to  its  inRnonco  upon  the  muscular  eystem.  The 
elimination  is  iDcrea<^d  vhcn  convulnons  occur,  but  dccroaacd  when 
narcotic  quietude  is  produced. 

Action  on  the  Pupil. — Sinoe  morphine  locally  applied  does  not  affect  the 


*  OodmU  Biiii.  Arti./.Erpir.  PalM,  ii*<i  Phaim,,  tLSIO;  Volpitui.  tr^vmM  nr  VAppnr. 
MM.r«(nir,  U.  IM. 


[>npil,  H  follows  that  its  ooDBtitational  aotion  upon  tlio  latter  Is  through 
th«  nerTe-<'ontrefl.  It  ia  probabl)>,  but  has  not,  tbnt  I  am  nvan  of,  b«cn 
ex  iwri  men  tally  provod.  that  Iho  contraoUon  of  th<>  pupil  is  due  to  a 
stimulation  of  the  ooul»-motor  nerTo-centrcB,  and  that  the  dilatation 
ofUw  pupil  an  death  appfigabBB  H  due  to  a  pnrnlj-tiii  of  tb*  ftyia, 
Indeed,  It  ennnot  well  bo  othanriae:  for  if  tlie  prjnvftrff  conlraetu'n 
were  duo 'to  parnlysU  of  the  qnnpathotic,  tho  iiwondnry  wid«  dilatntiim 
irould  bo  imiMwfiblo;  tho  dilating  foreo — 1>,,  \iw  r«ymi»tl>etio— hariiig 
boon  witlidrown,  the  pupil  would  not  vridoly  cxpitml  even  if  Iho  coii- 
tmcting  force — i.e^  llio  orulo-moior— w«ro  pariilj-rcd. 

In  bird«  (Dr.  S.  Weir  Mitehdl,  loc.  cil.)  the  pupil  i»  not  aAootod ;  in 
horeen  it  i^  widely  dilatvd  (Dr.  Unrluy,  toe.  cit.) ;  nnd  in  dogs  it  dilalos 
boforo  oontravting  (Dr.  Itciwo,  loc.  cit.,  apparently  confirmed  by  1-Ixpor 
iment  number  otght,  Ifarley,  loc.  cit.,  p,  109),  or  eomotimee  remains 
unohani^d  (ilarl«y,'(>c.ci(.,p.  111).  At  present  those  anomalies  cannot 
be  explained. 

RimiiuttioR. — Action  on  the.  Kulnryi  and  InUstincs, — That  morphine 
paaaes  inio  all  the  socrvtiunx  is  noidei-ud  probable  by  its  deloclion  liy 
Dr.  K.  Oril  {flerlfn.  KtiH.  Wvhens.,  l»tSl»,  xxvi.)  in  the gaatric  juice  after 
ita  jtypoderinie  jnjoctton ;  but  Jtcbigfly  egcap<w  with  tne  urine,  in  which 
il  haa  been  detected  by  Dr.  Hilger  (Gaoboldlcn,  loc.  cit.,  p.  32J,  UoucbAr> 
dat  {^Nciimidt's  JahrbueUa;  Ud.  cxx).  l-eforl  (Joum.  de  Chimi':  lid. 
si.).  Kattsuiann  (Inau^.  Hiitert.,  Doi-pat,  18U8),  Krattcr  (Virchoa's 
Jahrb.,  1882),  W.  Eliasson  {Inatij.  Diuert.,  KtiuigKberg,  1882),  and 
Wormley  (^UnivrMily  Med.  Ma^.,  1890).  Kliminiitton  in-obably  g^K■fl  on 
slowly,  a*  Wonnk-y  delected  lh«  gj^yjyjd  io  uriny  pasted  three  ilnyv 
after  ita  ingwtioa.  and  in  habitual  opitnif-yatam  mnrrhirm  nf^nm  jft  M^ 
u'rino  sev.n  1 1.  ■  nfior  the  co«w>Uon  of  the  habit  (Loud.  Mtd.  Jtecord, 
1887,  p.  i';.'  <      theory  that  morphine  ia  burnt  up  in  tho  blood  has 

bern  advocated  by  those  who  h.tre  failed  to  And  it  in  the  urine  (ace 
K.  Landnborg,  Pfiv^er't  Archie,  18S(I.  p.  413  ;  also  Julius  Donaih.  Ibid., 
I68C.  p.  528)  and  there  is  renson  for  believing  that  il  and  other  alkaloids 
are  to  eoroo  extant  destroyed  in  the  liver  Moreover.  A.  Lamiil  olaimi* 
that  be  has  reeorered  IVooi  the  blood  and  urine  a  morphine  oxiibiiioU' 
pn>duct,  oxymor^hine  {Bull,  de  FAead.  de  Bely.,  1888). 

Tho  amount  of  the  urinary  secretion  is  satd  to  be  ttometimc«  in- 
ercased  by  morphine ;  bulgonuianyit  isjliiuinUhed.  Retention,  which 
ahwriniSl  doBo  ofopluiti  i*  iiot^niiv,  (hiptjmiif  "p""  M'l'  tflltnlirj  flf  11'* 
ii':  -"  ''"^.orthc  bladder.  In  a  iterioNof  cxaminnliimK  R,  Fubini  found  that 
)j  coijeine.  narceiiii-.  mirrolinc,  and  tlK-bjiine  each  incrcaae  the 

excretion  of  nroa  in  man :  upon  the  lon-er  animals  their  actjon  aewjliOd 
Ip  Tary  grce lly  ( lloffmunn  und  SrhralU  JoSrb.  Kd.  x„  1882,  p,  !tl8). 

Ferisialtio  movemonts,  accoiiling  to  tho  exjwrimcnls  of  Profcsftor 
Nothnagel  (Ardiiv  /.  Puth.  Anat.,  Ixxxix.  2),  confirmed  by  J.  Ott 
(JV.  Y.  Mid.  Jotirn.,  1883),  are  diminished  by  small  doees  of  mori)b)i)e, 
hut  iaeroaaod  by  toxic  doees.    The  Srst  effect  is  evidently  due  to  btlmu^ 
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latiOQ  of  the  inhibitory  tiurvwuH  njiparttlu*.  and  tho  wccond  to  p|ira(yBiii 
of  the  aame:  it  1b  probablu  thnt  it  ia  ihu  <.-i;iitro  ibat  w  attectwl.  1'bo 
ttzpenmiMil  wliich  Profciwur  N'otlinogu)  brings  forward  m  eviDcing  a 
periphvrnl  n(!iiMit  iti  certainly  not  purtinont. 

UpCH  tliu  digestive  truet  opium  oxort«  a  vwy  mnrkod  influance, 
cbccktiig  Hoi-rotioii  and  cauajng  cowtipatlop,  acting  in  tbeee  i-copoeBT 
more  cflitlfiTilly  than  doos "morpojiwi..*  ~ 

TiiEitApEL'Tics. — ^fho  chief  indications  for  the  oae  of  opium  aro 
considered  bolfw,  sfritittm.  yearly  all  of  tb«m  flow  evideutly  from  tlio 
known  ph^'siological  ac-tiou  of  iho  drug;  otbora,  howaver^  although 
eatabliaEeS  liy  clinical  exporionce,  and  undeniable,  are  not  bo  plain  in 
thair  ptu[oBb]>liy. 

1.  To  relieve  pain.  Aa  an  analgwJc,  opium  Ib  without  a  rival  in  tha 
materia  medica,  except  it  bo  tlio  luia-alhetica.  It  is  uru-d  to  allay  [win 
ariaing  from  any  cauHu  wliauivur,  except  acutv  inllammnlioii  oftbo 
^rain.  and  is  prefun-ed  to  l,h«  nna^stlietici*  whenever  the  pain  has  my 
permnBeney.  In  painful  tpasjit  it  in  ei*|ieci»lly  umafUl,  aa  it  iccma  Tcry 
freguMitljMojjui«l  tlie_njjjttfiLa9^wvi!  ua  the  wenBorr  d^lurbanoo.   ,^^ 

2.  To  pro/iiux  skrp.  Sloup((Mtwg^|fB  occurring  In  acuto  diimmtc,  antl 
not  dcpciidont  upon  cerebral  inflaniinaUon,  may  very  lV^\(entIy  be  ro- 
iJOTpd  by  opium.  While  it  is  ofton  noeonary  to  tuc  tfae  drug  freely  in 
auch  a  flection  8  aa  deiirium  tremens,  euro  should  bo  exerei»ed  not  to  over, 
whelm  Iho  non'o-centres  by  cnurmouB  doscB.  In  habitual  slocploaenosa 
l^at  caution  must  be  used  in  the  employment  of  opium,  not  bo  much 
on  ai-coniit  of  Ihi;  <IiHturban«o  of  diguAtion  which  it  is  liable  to  eauw, 

jy  hr  fe:ir  of  proihmiiig  thc^Opiiim  habit."  Chloral  la  perhaps  a  more 
generally  applicable  hyimotii;  thjiii  o^iJinn.  Bo  tbiisliowever,  aa  It  may, 
I  have  found  the  combiimtion  of  morphine  and  chloral  nirigidai-Iy  cRi- 
ciont^  In  low  ftnrara.  a<Jynamic  ddiriuiii  ol^v"  yo^yci*!^  w}tb  i;|ey]ilfjm. 
11688,  and  ia  then  boet  met  by  opittm. 

3.  To  allay  irritation.    In  various  fo^a  of  ncrvoua  erethism,  opium 
Hjlig^ajBayD ;  but  when  the  affection  ia  nt  all  ohronie,  tint  dangers 

of  the  opium  babit~Bh6u1d  tint  ln^  l.-i  ^i^'lil  of.  On  iho  other  Tiaml,  in 
aeulo  eaaea,  aa  in  thoescitonKui  a  lii<  li  tn  i'nm}iiiiiliy  alidads  futmoptysis, 
iho  drug  bIiouM  bo  uacd  freely.  In  Tuany  caaoa  of  disease,  opium  ib 
serviei.'iible  by  surtlainitig  the  aystcm  againat  an  irrilaiion  for  the  time 
being  iiTeme<tiitble,  by  bluiiling  ihu  MCusibi lilies.     In  thiit  way  it  is  umv 


*  TliB  eioroUo  or  riutcUoa  1>.  un  iloubt,  tilwuji  ilci'ondent  upon  or  eoUDOeUd  *ilb  natri* 
tin  lD(>*<inanU  In  Ibe  pnrt.  Without  quwtioa,  atj  pouon  whifb  prudaiw  fancllou*!  eicStt. 
nmt  &flWt*  Ibo  natriUon  of  Ibi  •xcittvl  pnrt.  But  tbU  ftllontiQa  o(  nutrition  inwi  ttitrly 
pntnm  6u  amagi  ia  MrMOcnlnUa  Of  tn*  mloretcopa.  Vikrioat  patholDgbu  !itr«  tiudiod 
th*  mo'IHioa  of  th«  apfD»l  oord  mnd  mhor  nnno-ountm  aAar  poiwDivic  hi  iliOvrmt  toxU 
■(■nil,  >ii<l  •uua  bciinvB  tliut  tivn  iHor  tlic  uie  at  inarpliinc,  branilila  bl  (lautMiuin,  uiil 
■IrDllar  lubiUnus.  dloIiDft  nhoajtH  In  tlio  Kooftl'^'nio  cvrre'MMt  *ro  ta  bn  mnda  oul.  KbiU 
Mberr  hftf  *  fnil«{]  to  datmt  tb4WH  chuniEfv.  F*  r  ncunt  jiiijinn  un  th«  tubjVfll  oonnult  W.  V. 
TtabiMb  ( I'lViAaw't  JretiV,  1881^  Od.  c  117  .  Bad  Dr.  J.  Kn;wlg  (  TinAM't  .itnAi'r,  I8S», 
Dd.  eiL  lai). 


so»yiFACi^XT>: 


169 


fli)  liirtbeiKlvwiicod  Mtngos  ofinm/Z^oar,  ami  in  vuH'>u*  tiiiririciil  ufTiiotioniij^ 
in  whicb  il  also  doM  good  bynilujiiig  puia.  fn  ■  hi  i.  i  :  il  i  i:;,(  ..nii 
opriim  IB  comTnuiiiS'  fiiipl<jyi>37  im  Id  colic  Cttu&uO  tiy  ikijil  -t,  .1  i  ,,ilj 
ttnillo  imuhUia  to  quiet  i-ou^h.  ~        " 

By  alhiying  irritotioii  and  miti,  opium  afforda  rojU'i'  i  u  -t.  casM, 
of  inflammaii^pj'^^Tii  coriain  varioltos  oftlio  nflt'ctioii  ii  p\.<.-iii»  to  do 
much  mora  timii  thi*,  exerttiig,  in  soiiio  way  at  prcai-iit  <]illi<?ult  to  oX' 
phln,  n  UfmoviriH  iiifluofKn.  lu_2''-ritt>nitii,  aftyr  (iiig  dvplciioii,  or  in 
wwea  not  n>quiriotf  d«)>lotiuti,  il  sliutilil  aWayn  1)«  oxhiliitod  in  largo 
dowoa  at  rogular  tatwralB,  In  »uch  a  way  an  to  kuvp  thv  patiout  in  n 
Btato  or  diMiidod  nnrcotivm. 

In  iicri;ro  acute  vomiting,  opitim  is  ono  of  the  most  rolinblo  romodios. 
Jliabwt  ug>>3  IP  tho  fcrm  oT  euppositoriea.  Aitboujjb,  by  cb«sl<ing 
jacrotwi_nnd  poristatata,  opium  Ui-ually  cnusoa  coii§tipation,  yet  whon 
obttruetion  of  the  bowels  is  projojcd-ity  spn^in  due  to  an  irritalion  or 
timammation,  by  reliavlPjn  tho  totter  the  drug  will  sometlnu-  i'  ■  ..-  ii 
moat  offlqi^t  Imtativc- 

4.  To  ehtek  tMetsiveseerttion.  For  thiA  purpoao  opium  is  very  largely 
emptoyed  in  dlarrhaas^&udiA  voi-y  olHciuut  either  alono  or  in  coinbi- 
nation  with  variQua  rerogdJea.  Tri  cnti^ritis  and  lad^senterij,  although 
nolaaa  freyiently  uaod  than. in  tnArrhoea.Tt  iaof  borvlco  rpllnir  au.ftQ, 
anBpblogbtie  and  analgusic  tlian  by  checking  weerption.  ]p  dJabftft 
iMipiJM,  the  comKnation  of  it  and  i;ailio  acid  hag  bpun  much  uwdj 
■lul  la  often  effectiva, 

IB  'iniB  WPBtlgflne  dlabetei,  opium  ia  of  TO?y  grot  value  in  many 
caaea,  often  ainetioratiog  the  Bvmptpma.  and,  ia  conlunctlon  wUli  ro- 
Wrlotcd  diet,  Bomotimea  even  effectln^Ji  l;ur£  Or  coupba,  however, 
nico  all  other  known  remedtw  in  lliis  disease.  It  inont  ftvquently  acta 
aimply  as  a  piiiliative.  Aocorditig  to  Dr.  Cavey  (Mft.  Times  ami  On:., 
Junv:,  IStiO),  it  nfTevtn  tlie  <]tianlily  of  the  urine  before  diminitbiitg  the 
augur  in  il. 

In  *©von)  mermriat  ptynlitm,  opium  often  sccum  to  chvok  the  di«- 
char^ge.  but  cvriainly  itt  not  nearly  an  ])owornil  in  thJA  regard  aa  ia 
belladonna  or  alvijiino. 

**  1».  3% iBppifl  theiii»lem.  Opium  appoam  in  low  fovcra,and  In  vari- 
0118  protracted  adynamic  illnoescs,  to  afford  actual  KUppnrt  to  the  ayslem 
in  aome  way  not  oa  yet  msdo  out..  Thi«  lit  cpucially  (he  eaae  when, 
from  any  >iBBBII7^niIIoioiit  i-A  ^'>  ktKip  up  life  eannot  bo  taken  or 
rotaiuod.    Opium  (s"h  valnnM-  r. hm  ir  ftir^tnc  purpo-to  of  protracting 

nmT  rondcring  moVi- I  i<    jl.    in  the  agod.     WJion  the  bodily 

powcnTnrt)  fUilUii;.  atid  viiriiiuH  ttiiRlionid  disordcra  aro  trDTn  liniu  to 
time  ocoun-ing,  it  in  often  powiblc  to  check,  by  the  iiM  of  opium,  atlacka 
which}  if  allowed  to  otilain  bon^lway,  would  oxtinguiNh  tlio  flickering 
Ufa.  Fnrthor  in  mniiy  eases  of  feeble  very  old  snd  suffering  people 
the  huhiiiial  uao  of  opium  under  carofiil  rent ricl ion  hy  tho  phy-ticiun  in 
not  only  jual^uble,  but  necw^ary  'if  life  ia  to  bo  maintained  a*  long  an 
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poitBiblt>.    \n  such  porsgos  tbo  danger  of  rormiiig  aa  o[Huni  hitbit  which 
tiiiaU  do  injury  is  a  luiiumiun. 

6.  As  a  siidoT'p:.  Dr.  A.  Loomia  (jY.  ]'.  Med.  Record,  1873)  praisea 
Tory  lii^ldy  llio  use  of^iypodermio  iujectjoaa  of  moriibine  in  aaite 
vrtcntia.  Ho  Htulos  that  tho  drug  mimt  b«  given  in  sufficient  quantity 
to  control  tliu  convubiona,  whiub  it  doca  inuat  happily,  at  llus  same 
lime  jirudiiujiig  jtroAttto  diureaiti.  Dr.  ilon-iaou  Vlstax,  (jV.  Y.  JSIed. 
Record,  July,  1871)  anil  IJr.  Daiu  {Amaricatt  Mud.Journ^  Ju'y.  1874) 
confirm  Ihu.  In  mnm  hiMiiu<:ea  cbu  runivdy  liiu  seumod  to  avl  very 
happily,  but  in  ono  or  two  vaw*  at  Uio  Pbiludutpbis  Ho)i|>it»)  it«  exhi- 
bition waJ  ghortly  foilowwi  l>y  dtatb,  and  I  ihink  lh«  pnict.ivo  in  a 
dangcroos  one.  Sly  own  bcliuf  Ts^  ttiat  whenever  tbu  kidnuy»  aru  mii- 
oiuly  tliiwasod  the  phj'siciaa  should  bv  fxcocdingly  carol^  in  thq  ndmin- 
istration  of  opiatee,  bocauso  tbo  chief  channel  through  wkiich  IhcM  mn 
oliminatod  is  cAokcd  up.  In  the  foi-m  of  Dover's  powder,  opium  is  v«iy 
largely  used  whun  it  is  dceii'ed  to  produce  sweating,  as  in  tbo  early  stages 
of  a  "  general  cold."  or  in  other  forme  of  miucular  fheumatism.  With  its 
uao  should  g^numlly  he  conjoined  such  measuroe  as  "soaking  tJi&  feet," 
covering  wann  in  bed,  and  the  ttoa  drinking  of  hot  lemonade  or  hot 

ToxicOLOoy. — Sufficient  has  already  been  said  concerning  the  course 
nod  qrmptomM  of  poi«ouiiig  by  opium  in  ordinary  casos.*  Somelimea 
in  adults  trismutf  and  other  convulttivu  manlfetilalJonti  are  addis]  to^  or 
in  a  measure  replace,  tho  iwuiil  phenp.inenit,  and  in  children  Iho  drug 
appears  at  times  to  overpower  the  ncrvo-cuntrcs  at  onoo,  ao  that  the 
second  states  is  very  much  shortened  or  aborted,  and  Bymplonw  of  to!- 
lapse.  witE_  uDcouBciou&neae,  are  developed  very  rapidly.  Tho  po«itivo 
diagno^^of  optuui-poisonin)^  from  tbo  symptoms  alone  is  often  impos* 
sible-t  In  some  cases  of  coiigi'.-'ti.jn  of  tho  brain,  or  of  appplexv.  or 
of  uiu-mia,  tho  phenomena  an;  ideiiliial  with  those  sometimes  seen  in 
0]>iniD-poi»oning.  I  have  ihoiight  (hat  Jnoquality  of  the  pupils  ia  proof 
that  a  caso  is  not  one  of  Darcuti«m ;  but  Professor  Taylor  has  recorded 
an  instance  of  opium -poisoning  in  which  it  occurred  {Medical  Jwitpnt- 
dcncc,  7tb  Am.  ed.,  1873.  p.  205). 

The  indications  in  the  treatment,  of  poinnning  by  opium  mro :  firet, 
tfl  feTacmitt;  tfic  "tornacb;  second,  to  maintain  ro6pira,tioi) ;  third,  to 
keep  up  tli.i  L  ill  Lihiiion  when  iailing.  The  flrst  indication  may  be  met 
ill  two  dilHircnl  wava :  tv  aa  einfltic.  and  bytL.  ' m  l  li-pump  or  tube 
used  as  a  siphon.  There  la  often  in  naiC"iio  ]ij-  im  -  L:r"at  diffloalt? 
in  gottingao  enelic  to  act,  ovfing  to  Hi..  iliuulinL-  ■:  !!i  aanyhimy 
ortbo  nor^'ous  ss-steq  by  tho  drug.  Fur  cliis  and  utlioi  reasons,  m> 
puljiablo  as  not  U<  need  roeBtioning,  a  prompt  stimulant  emetic  should 

■  Fur  >tiacuu'iao  of  tB<Xl  on  ounllng  uid  f«tn>  when  moTphiiie  il  giTfR  to  th«  matbfc 
*M  A'trr.  Joam.  Obtl,  IH7T. 

t  5m  FMaddpkia  Mid.  TimH,  UL  393 ;  ftUo  Dr.  VTUki,  MiJ.  riwa  •«{  Oat.,  lUS. 
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bo  uAOd.  Anlimoiw,  on  account  of  its  depreaaiim  influcpcB.  ahould  aU 
wojB  be  «»ftitlod.  Muaari'fiour  m  rimoBt  algays  to  bo  had  At  once. 
anJTTFvcry  offlcient.  A  h^ftHM  (abloBpoonflil  sJlrred  up  in'i  tamblefr 
Itil  ofwarm  n-atur  ithouM  bo  axhibitcd  ix  won  as  potudblo,  und,  if  U 
fuila  toaoi  io~Bftm.'n  inliuitvM,  ithoiilil  W  rt-jicalcd-,  llnii  ;  vderof 
tHiriy  giaina  «ivh  of  sulphulu  of  r.inc  and  ipociM-imnli^.  ma^  hu  givon, 
lo  bo  rcpoutc^l  oneo  or  Iwioo,  lit  intorvuls  ol'  tltlucn  or  twiMity  minutv^. 
Lnrge  dniuKhU  of  warin  wgtor  ahould  bg  ^ipj^gj^rcd  in  llio  intor- 
y»ia,  max  also  botwcon  tho  >ct«  of  Tomiiiny.  bo  u  thoroughly  to  wiwh 
out  tho  aiomach.  The  atoiuBeh-purop*  Js  of  no  TaJuo  wlicn  llw  Bolid 
drug  faaa  boon  i&f^etod,  l>ut,  if  at  hitntl,  is  profornblo  to  «meti«B  whon  a 
fluid  pKpantion  has  beeu  takoo,  bocaueo  of  the  promptiwu  of  it« 
resulu. 

To  niaintAin  ivaplmtion  U  Iho  ultimato  ol>j«ct  of  all  the  meiuiarcs 
irliich  aro  commonly'  uiidorUikoii  for  tlm  purgiono  of  nroiwinj;  iho  ayntum 
in  opftim-poiunT^.  UnconNciouxnt'Nt  in  itoulf  in  of  no  momont,  hut  oa 
it  docpons  the  MudMIily  of  th«  rwpirivlory  contix-s  grows  l«»*i,  and  oon- 
soquoatJylho  invoIuiiInn,-brL-«il)iingi»leM  rapidly  or  Iom  jwrfvctly  pc-i*- 
formed.  Moro  than  thi»,  wlion  at  all  uwiiku,  ii  putiunt  »utr<.T]'in^  from 
opium-poixoning  can  txi  inailo  to  siipplcniunt  tho  altiiottt  xudp^^rKlod  Auto- 
inatio  breathing  by  roltinlury  roKpiration  \  and  every  effort  to  Jnduco  lifm 
to  do  ihia  ahould  boused.  It  is  oltoii  surpniiiTig  hovran  ap]>an;ntly  un- 
coiiMiwM  man  can  bo  made  to  brcatho  by  a  command  ahoutvd  in  hU  car. 
To  kocp  a  patient  aivako,  walking,  flagetlation§  wUh  small,  fine  twigs, 
ahahing,  shouting,  and  various  other  motliods  which  may  euggest  them- 
e«lvce,  should  bo  pcaclised.  Caro  should  nlway.-t  bo  oxorcisod  not  to 
carry  thcso  u»ef\i]  raeasiirea  utincoofloarily  Qir,  and  porhnpii  add  phyal- 
%\  oxhatistion  to  tlto  natural  prostration  of  tho  thinl  ntago.  1  dcaire 
to  call  Rspocial  attonli  m  lo  atrong  fnra'Iio  curronlH  n*  a  mcanii  of 
Noting  pain,  and  ihoreforo  of  nmstng  Iho  patlont,  without  leaving  the 
bmlsoa  w»d  soreitoaa  whi<di  ot\on  ruanlt  fVom  tho  Hovore  Ilagclhitiona 
pniGtiMd. 

Tlio  cold  lioucho  affords jin  exccllont  mothoj  of  raualng  tho  pnliunt 
nnd  nl  (he  »!vmc  time  of  oepucially  mimulaljng  ro«j)iration.  The  itim- 
l'  ;  [  Ii  ucron  is  (o  st^iporl  llw  hoiid^nd  shuuldora  ot  a 

piLK-iit  i>ui|>|>i  I  I '.vr.T'.-t  pyera  commou  wutirLtib,  and  to  dash  the 

watvrover  ihi'  <  In  r  :ii.  I  li^nd.  Tho  oRoct  is  much  greater  if  ico-oold 
waivr  and  wat«r  a  liulo  hottor  thnn  Iho  hiind  will  boar  (115'  K)  be 
a»cd  in  quick  suocession.  In  tho  way  of  drugs,  ihoro  are  only  three 
aubslancos  worthy  of  mention.  Very  strong  infuuona  of  oolTbu  or  of 
(^n.>cn  lea  have  been  long  used  in  opium -poisoning,  ami  rocoiit  ncientiflc 


*  Hm  ■ijnltii  ■ranitcA-fiiiiHji  fntv  IM  AXtmn  port  led  bj  taij  ana.  Tt  Miiti't  flmplj  of  an 
IM4l»-r<*U>«r  Isbc  Ifanc  uid  a  hiilf  lo  foui  anil  a  hair  feet  in  t«i^h,  of  proper  ualll>r«.  whlgh 
ti  faand  inia  ih*  •lutnnrh.  Th«  ril«inal  «nd  being  iIiiTaii!il,  nilir  It  ponied  lnt'>  II  ualll 
lb*  (iMHUtli  It  ftitl ;  then,  willinut  Iba  lulw  bulnf  alla]w*il  lo  amjitj  itMll^  tba  viterDal  •1<l  <l 
dnp|t«d,  abtn.  of  wan^  tbo  Son  ul  naiei  1*  torencd. 
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MudicH  (Brit.  Med.Journ.,  1674,  ii.  698, 09t))  t>uv«  »bovrn  tbat  in  iuiiiniil§ 
doacs  of  morjibiiio  olhcrwiso  lullinl  may  bu  nuK'&Mfully  cunibntod  by 
tbvio«  or  caffeine ;  alrcipiuo,  tuf  a  respiratory  sUuiulan I,  i»  of  tba  grontaat 
Taluo  in  0»iiiiii-poisopTfiu~wEen2lbciie  xa  OTnlonJICil^pit  ylf  resiHration 
(Tdr^sL'UeBioii  of  its  use, goo  the  articlo  on  Atroptui*) ;  and  nivohol  is  to 
be  employed  in  llio  slase  of^dep^rewion  lo  eusiniD  iho  ariorial  s^ama.* 
TEave  found,  in  iho  laboratory,  strychnfao  to  not  vory  powerflilly  aa  ft 
reApirai«i-y  aiiinulant  in  uarcotised  animals,  and  Dr.  Clara  D«rcum 
^t/nirvriitjf  Mid.  Mill}.,  ISiOj  i-eporcs  a  case  in  which  lile  wsh  apporeolly 
saved  by  use  of  the  alkaloid.  It  is  e^^vniial  that  tlio  alkaloid  be  given 
in  very  Isr^  dose.  In  bad  c&^vs  of  o|>iura- poisoning  the  ose  of  arU> 
filial  rospiratlon  should  nut  be  too  long  postponed,  lo  some  cases  the 
Sylvealer  method  may  siiniui-,  but,  a*  was  first  aliown  by  Dr.  Geo.  E. 
Foil  (AVwi  York  Med.  Stale  Amow,  ISHS-SD),  forted  rospiration  (see  ]>ag« 
1S2)  should  be  n.itortud  lo  wbuiiuvur  rtvupiratioQ  fails.  Dr.  Fell  baK 
reported  ro(:uvory  olitaiTiod  in  llnii  way  after  the  ingoalion  of  ixreDly 
gntinv  of  niorphino.  So  l»n^  a*  any  iiiov^moat  of  the  heart  iN>nlinuc», 
Uiu  forced  rospiratiun  Mhould  bo  sloiidily  maintained.  In  somo  uimw 
(ho  liingH  become  tillud  up  with  brotichial  miii'us.  Uudur  audi  circum- 
Htanc-ca  good  may  bo  achieved  by  placing  IJiu  patiiinl  in  an  invc^te^d 
position  (firtC.  Med.  Journ.,  1871,  vol.  ii.).  It  in  atieu  e<i.soniinl  to  k«ep 
up  the  temperature  of  the  body  by  orliticinl  means.  I)n».  Lauder 
BruntoD  uu'l  Caish  bare  found  thai  the  f»U  of  tempcraturo  in  tiie 
poisoned  mammal  is  not  prevunied  by  placing  the  animal  in  a  tcm. 
peroture  a  tiiilu  below  that  of  the  body ;  and  the  ordinary  methods 
used  in  the  siek  room  to  heat  the  cooling  human  body  arc  of  vory  little 
servico.  'Ilie  hut  bath  or  a  water  bed,  tn-o-ibirds  61lcd  with  water  of 
the  teiopt-raluro  of  l&O",  may  Iw  cmjiloyod. 

Opium-[K>iHOning  iu«uBlly  bnn  no  wfiuclaj ;  but  a  ease  in  which  am*u- 
roaia  waa  produced  is  rc|iorLed  in  .^chmiJf»  Jahrbitcher,  (id.  clvii.  p,  74, 
and  gii/cttSuria  is  said  lo  have  followiHl  the  jniinDning  (in  I-'rance  Med., 
1883.  ii.). 

In  rpgard  lo  the  amount  of  o)ntun  which  will  cause  death,  the 
)>mail4!i>t  fatal  diwu  on  imcui'<1  in  unc-Mi\lb  of  a  gi-aiii  of  morphine  in 
the  adult  (Dr.  Bunkirk.  Washington  Pos(,  Jan.  30,  1878),t  According 
to  Dr.  A.  Calkins  (Quart.  Journ.  Psychoiog.  Med.,  18G8,  ii.  739J,  four 
grainst  of  crude  opium  placed  in  the  car  have  caused  death ;  also  foar 
grain;  by  the  moulh  In  more  thnn  one  case.     According  to  (he  aulhor- 


*  Varlaua  4nigi  hnrc  bocQ  >Ut«l  lo  be  kataganlntle  to  opium  uid  eu«  o(  ncovary  r*- 
porUsdi  TrKATni'H  VinicK,  Ciiitiiiiiaii  Lai-rii  ntiil  Cllitir,  Ittt,  Hi.  tit!)  Si.  tovii  Mtd.  (iN<f 
Stirff.  Jn»ni„  ISTll,  i««fil,  flOl  i  .ta)>irK.  AVm  l'i.>t  .IfiJ.  Rinril,  1530,  »l!i. 

t  A  nuinligr  of  canttiit*  nn*  un  ifcoiil  In  nblc-h  dcnlh  b»  b«en  |it»luocit  In  l^t  wtall  bj 
tha  bjjiodwinio  dik  of  from  <in«->iilli  tn  nnn.lmir  gn\a  of  mnrphloa.  Cnntnlt  UtiL-Cltir. 
TVoni.,  TSl.  I.;  CKicoyo  Ht4.  lUamiurr,  Ml.*,  ISiS;   Qvart.  Jamnt.  i^ehaliH/.  Mtd.,  INgg, 

II.  nv. 

X  lAmttiom  Jaiitnudd*Cliimi4,'\i3\.     Auiinill>  Ibm  b  s  muUko  is  ibu  oaat. 
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ity  ju9t  quolwl,  out  of  tweotv-oino  reporled  caaee  in  whicli  n  fluid. 
ouiKO  of  iBudaiiuin  wti)i  taken,  aJao  died.  Tlio  roaxiniuni  doam  fVom 
EwTitcirrccovcry  ]ih»  occui-i-od  without  emuHiK  uro  tlHy-flve  {urftiim  at  ihn 
[>lid  opium  and  »)x  oiiiic\m<  of  InudiiDuin.  In  ii  tmbe  a  duy  old,  one 
minim  of  Intidiinum  (G.  Smitli.'Ziini'ef,  ISCit),  iiml  iu  ono  ii^oil  nino 
months,  a  fo»v  dropH  of  paroijoriy  (Wood,  Bout.  Atcd.  Sarg.  Journ.,  1858), 
have  prorod  latnl.  Doitih  of  mi  iidult  IViii.ik-  \iM  bocn  uttribiitvd,  n-ttli 
doubtlUl  accuracy;  lo  thu-ty  L;i'!unH  of  IJovut'm  puwdiir,  fjivcn  in  dividt^d 
doses  {CKiat'jo  J/iri/,  Jovrn.  unit  Kxiwu,  July,  1882),  and  mill  more 
Itypotholindly  to  a  qtiarter  of  a  iir%in  of  morpliinu  (^Basloit  Mai.  fiurg 
JiMtrti.,  Jan.  3,  1885).  Kooovory  b  asserted  to  hiivo  oocurrod  atlcr  iho 
in^tiun  of  oigl  teen  graiiM  of  morphine  u-itlioul  romiliii^  (Ur.  W'm. 
a  CliaflVo,  .W«/.  Sury.  R<-p.,  1S82,  xlvli.  697). 

For  full  d('tnil«  iw  to  thtf  rwtwlw  of  llio  hnl>Uuii1  uno  of  ophim  or  ita 
alkaloid,  iho  reader  ix  voforrod  Ui  llio  li-otttir-e  of  Ih:  Albnx^ht  Erlen- 
iQ«yur  {  Die  Morphiltmgueht).  ~  No  contidenco  can  bo  pln<*d  in  the  alato- 
inonts  uf  llio  opium-eater,  and  it  in  csitential  for  euro  lltitt  hulIi  penwn 
bo  in  a  bo<(pital  or  bo  confined  to  an  apartnienl  under  the  oaru  of  an 
aliflolutoly  reliable  nurse,  bu  that  tho  ordeiii  of  the  ptiyxioian  c-nn  bo 
fllrictly  ehforced.'  The  basis  of  tho  treatment  must  consist  in  tha 
withdrawal  of  the  narcotic,  and  thoro  aru  three  distinct  ways  in  which 
this  can  bo  cffectoJ,  l^ntt,  tho  opium  may  be  suddonly  taken  away ; 
eocondiy,  it  may  be  taken  away  ra]iidly,  but  not  suddenly  i  thirdly,  it 
may  bo  withdrawn  vory  gradually.  The  firat  of  Uieoe  mothocls  ia  un- 
duubtodly  in  moat  caseH  efficient,  hut  in  often  att«itdod  with  grave 
dangor  of  Ciol)ap!H>,  and  hiw  no  distinct  advantagofl  over  tho  plan  of 
rapid  withdrawal.  Tho  time  rcqitired  for  tho  vorygmduul  withdrawal 
of  the  remedy  is  loo  great  for  prautieal  pm-poNCM,  and  Ihv  tiuflerings  of 
llio  [Hitiont  are  too  lung  drawn  out.  Unless  the  daily  dO!<w  hm  boon 
extraonliiirtry  or  tho  patient  is  in  a  vory  t'ucble  condition,  it  is  entirely 
safe  to  withdraw  tho  narcotic  entirely  in  from  seven  to  twelve  days. 
An  excolloDt  plan  is  to  direct  thai  a  solution  of  morphine  or  opium  be 
pr>3parod,  and  whenever  a  dose  is  taken  out  an  ciuivalcnt  amount  of 
water  be  added.  Tho  chief  symptoms  that  fullow  tho  i-apid  withdrawal 
are  excessive  malaise,  insomnia,  comploto  loss  of  appetite,  vomiting, 
diorrlioes),  and  great  foobloiioaa.  I  havo  never  yet  seen  a  case  in  which 
these  ayroptoma  were  so  unoontrollublo  a.t  really  to  cauao  alarm  for  the 
Hafety  of  the  iwUent.  Much  may  bo  done  by  proper  fi>eding.  The  food 
ahould  consist  of  highly  nutritious,  Mtimululing,  and  eaHily-digcsted 
artioIcA,  and  In  aovere  oohos  should  bo  liquid,  niieh  as  milk,  ri«h  soups, 
cto.  When  lh«  otroulation  fails,  alcohol  may  bo  u^cd,  and  nnioh  relief 
may  bo  afforded  by  massago,  and  often  by  simple  rubbing  of  tho  patient. 
General  electrical  stimulation  and  furadixalion  of  the  muscloa  is  often 
usoAil,  not  only  by  its  effect  upon  the  circulation,  but  also  by  distracting 
tho  attention  of  the  patient  from  his  aulTunngs.  The  tise  of  the  alkaloid 
cocaine  a«  u  stimulant  has  been  rocommonled.     1  have  seen  apparently 
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vary  good  results  from  the  fhis  internal  ncliuinUtratioD  of  the  fluid  ox- 
tnct  of  coca,  but  1  do  not  think  that  tlto  UBe  of  liypoclurmic  itijeo- 
Liona  of  cooaine  \»  ju^tiftal:i]i>,  na  the  danger  of  settiDf;  up  the  cocaine 
liabil  U  loa  groat.  !f  gasti-o-intuslinal  irritation  exists,  bismuth  may 
ba  adininisturud  IVuely.  Tlio  tliarTh<£a  is  usually  controllable  by  mikl 
aati-inj;ent»,  OHpeoially  if  combined  w'uli  sulphuric  acid.  If  the  bodily 
lemjH-ratun:  tiAh  at  all,  it  muHl  buiiiaiulainoil  by  uxlt-rnal  warmth.  The 
bmriiidc  of  |ii>tJi.->Hiuin,  valurianalu  of  aniinoiiiuiii,  llgflmnii'M  uiio«lyiie, 
and  other  simiiar  fvcble  iiurve^itudutiveo  iiuty  be  employed  and  givg 
•ome  comforL  Moral  wipport  and  gtJinulation  uro  tatentiid,  and  my 
dovicu  which  aids  iu  piiMMing  the  time  of  suffering  i-j    i     ;  '    ;     "  h\\. 

ADUtM)iTUATiu». — Vviitii'  if  ta'^oarroS   lo   prfii  -tided 

narcotism  by  the  umo  of  ropoatod  doMea  of  opium,  tho  drug  sfaould 
aluittys  be  giv«n  in  li^utj  form,  since  opium  pills  sometimoe  bocomo 
very  hard  and  under;E;o  soTuliou  so  slowly  that  they  may  arvumnlato 
in  the  attmeotM-y  causl.  On  the  other  hand,  in  diaii'htpas.  or  in  sick- 
11088  ol  Uie  atoioaci),  old  opium  pills  are  thought  by  some  lo  act  belter 
than  do  more  soluble  forms  of  the  drug. 

Uaoy  porsoDfl  cannot  tako  opium  on  account  of  the  very  great 
jgfw^niimy  n^^ppftft  and  depreBBJon  w  h  ic  hjtprod  u  cea.  It  has  been  bu[^ 
poaed  Uiat  these  disag»eable  after-eSects  are  duo  to  the  narootino  in 
opium ;  but  thin  can  hardly  be,  seeing  thai  Ihoy  often  follow  the  uso  of 
the  puiij  alkaloid,  morphine.  The  doodoriacd  tinoiuro  of  opium  agroca 
wilh  Komc  individuul.t  butter  tliaii  any  othnr  prupuratJon  of  tho  di-uf;, 
and,  a.t  fimt.  pointed  out  by  I>r.  Da  CoHiti,  by  giving  a  drachm  of  tbo 
bromi<ie  of  potuiwium  with  twenly-tlvo  dnjps  of  il,  the  altcr-wffucls  of 
th«  narnotic  arc  olYcn  entirely  nvoidod,  In  many  neunilgic  women  tho 
knowledge  of  this  lact  is  an  iucstiinublo  boon ;  in  others  tho  unpleasiinl 
Bymptoms  are  not  avertod  by  the  bromide. 

Children  always  bear  opium  very  badly,  and  to  (hem  only  tbo 
weaker  liquid  preparations  shouU  bo  given.  Dover's  powder  should 
especially  be  avoided.  It  is  probable  that  in  its  manufacture  on  tbo 
large  scale  the  ingredients  are  somotimoa  not  thoroughly  mixed:  at 
least  I  have  seen  cases  in  which  tbo  symptoms  caused  by  it  wore  soom- 
ingly  so  out  of  proportion  to  tho  dose  as  to  suggcat  that  mora  tbon  tlie 
officinal  amount  of  opium  was  pi-uitent. 

In  )Kute  v'unitinff  A-om  any  cause,  in  dysenttry.  In  strangvrjf  and 
other  irritations  of  the  urino-genital  organs,  groat  >dvant.a^!  ici  often 
to  be  gained  from  tho  une  of  opium  l>y  tho  ruutum.  suppoHitoiio* 
made  out  of  the  extract  (gr.  m  to  i).  or  ouomata  of  lawbtnuni  (gtU  xxx 
to  xl),  may  be  usod  in  thetio  can.'i(.  Tho  latter  should  bo  madu  hy  add- 
ing the  narcotic  to  a  tablospooufbl  of  starch-water. 

The  dose  of  opium  for  an  adult  is  from  uno  to  two  ^sins ;  Cta  a 
child  a  year  old,  one-twcnty-fourth  of  a  grain.  Tho  UJS.  Pharmaco 
pcew  directs  that  opium  in  its  normal  moi«t  condition  should  contain 
not  IcflS  than  nine  per  cent,  of  morphine,  and  that  dried  powcierA/  opium 
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(0/H4  Pvlsis,  U-S.),  out  of  whicli  Uio  pinnanHiofiB  are  mattoi  riiould  tani;- 
toin"  from  twtko  to  waitoan  pw  ctnU  of"  tbo  alkaloid. 

The  Bulid   ofUcinal   piypnrniioiis   of  opium  bvo — tliu  dtnafcotited 
opium  (Opium  l>tnnreolistitum,V.&').  opium  deju-ivwl  by  th«  ictioii  of 
hS^f  iM  narcolitic,  doM,  odo  to  two  ^mins;  jtillt  of  opium  {Pittiltt 
Opii,  U^.),  conlaininR  one  ^r>»in  each  ;  watery  fxlract  lExtraclum  OpU, 
VJ&.),  twice  iho  atn-'itRtb  of  opium ;  Jiovtr't  pmcdrr  {Puluis  Ipteacuanhai 

\tt  Opii,  U.S.),  one  ]{■'»<■>  of  opium,  qim  grain  of  Ipecacuauhie,  oigbt 
fralna  of  ftugar  of  milk. 

Parrijorie  ( Tinctura  Opii  Oamphorata,  VJR.)  has  in  every  fiui<lou»ce 
two  araina  of  opiiiiii,  beaJdea  bemoJo  aci<L  oil  of  auido,  ami  enmplior, 
and,  in  conacguogce  of  iJio  liut  ingrodfeiit,  k  mprp_opiitttiiialiii^  tlii^ii 
tbo  otlior  f  rcpanttioim  of  opiuhi,  uud  huBce  \*  [iivfurrod  in  diarrhuo- 
Biixturvit.     It  in  alwjlnucli  uitcd  i»  coiigh-uiislurcBt.     Do»c,  to"  to  fji. 

'Tho  ollior  liquid  proparalions  nil  iiqu)  repru^ioiil  Il-d  pur  uont.  of  pow- 
dered opium  by  woi;;ht,  and  may  bo  given  in  doHcs  uf  tun  to  filVouo 
minima.  Tbo  deodorized  tineture  (Tinctvra  Opii  Veadorata,  U.S.)  con- 
tains no  oai-coLiua,  mid  uono  of  the  odorous  prinoiple  of  opium.    It 

^Iherofure  la  leas  apt  to  cause  nausoa  than  are  tbe  other  preparations. 

'  Its  drop  almost  equals  the  minim  in  size.  Tho  other  preparations  aiv — 
I'inctura  Opii,  U.S.,  or  Laudanum  (ono  huiidrod  drops  to  Uie  fluidrachm) ; 

j'Tinctara  Opii  Aivtala,  U.S.,  or  Aeetatrd  Tinciure  (I'onm-rly  jn*.  xlviii  to 

I'fSi) ;  Vinum  Opii,  U,^.,  or  Sydenham's  Litud*tmim  (lurmerly  3i  to  fji) ; 
Actlum  Opii,  U.S.,  or  Slack  Prop  (foi-merly  gr.  Ixxr  to  f  Ji). 

MORPHINA.*    U.S. 

TItU  alkaloid  occurs  in  minute,  oolorlces,  ebinin;;  oryetals,  according 
to  Guy  inolcing  at  330^  F.  and  subliming  at  3W  K. ;  insoluble  in  cold 
and  nearly  so  in  boiling  waler;  only  slightly  solublo  iu  col<l  alcohol 
and  other;  l>i)«Iy  soluble  in  boiling  alcohol  and  in  tho  fixed  and  Tola- 
tllo  oiU. 

Tho  following  nro  somo  of  the  most  scnsttlvo  and  characteristic 
its.  Iu  »  solution  of  tho  alkaloid  in  conceutmtod  stitphnric  ooid, 
rhkh  ha«  boon  allowed  to  stand  fi-oni  ton  to  twclro  koui«,  or  bn«  boon 
bcatod  for  half  an  hour  to  100"  C.  or  momonUrily  to  l&U"  C.  and 
nllowod  to  cool,  tho  fhint-rcddish  violet  changcM  nt  the-  point  of  con- 
ta<,t  to  u  ducp-bluo  violet  upon  tho  mldition  of  diliito  nitric  acid  or  of 
a  crystui  of  ealtpetro.  Morphine  with  concentmtod  sulphuric  acid 
makes  a  colorless  aolution,  which  on  strong  heatiug  bccomoe  red,  violot, 
dirty  groen.  With  concentrated  niti-ic  ncid  it  mnkos  n  red  color,  and 
fliiully  ayolfowish  solution.  With  the  neutral  chloride  of  ii-on  mop. 
phino  strikes  a  blup  color,  (crceptiblo  only  wbon  the  tost  contains  one 
part  of  tbe  alkaloid  in  m.\  hundrod.    Lees  cbaractorbtic,  but  much 
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more  eCTifiitJvc,  m  the  iodino  tVHt,  witli  whk-k,  according  to  Husomann, 
oiia-tQD-IIioiiHiiTiilth  piirt,  of  iiK>ri>liino  can  be  rccpgnised.  Iodic  acid, 
in  Uio  form  of  n  mixlnro  of  iuiliitc!  of  jHitniwium  tiiid  Bulpliiiric  add,  la 
to  bo  iiddad  to  tbc  eu«]icrtc<l  »<iliitii>ii.  If  morphiitu  li«  )>roacati  (odin4 
will  bo  sot  fiNjc,  and  can  bo  rwogriixoil  by  tlio  viarcli  leal. 

Tho  AeettiU  (JforpAi'jwc  Aeet'is),  Sulphate  (^Morphinm  Sulpttajf"),  and 
Ui/ili-oehlornu  or  Mariate  of  Jlorpltine  (Aforphinte  Uydrxhioroi)  are 
all  officinal,  Tbo  first  is  ft  white  powder;  tlio  last  two  occur  bdow- 
irliito  in  fuailiery  c-ryataU.  They  ai-o  all  soluble  in  waior,  and  iir«  of  a 
biltvr  laatu. 

TititnAMiiTicB.— Tbi-  suit*  of  moriiliiric  dilTur  in  tbeSr  lliornpontto 
vuluo  from  opium  phielly  in  that  (licy  ai?!  with  U-w  power  iu«  HtidoHfiet 
and  \a  chocking  *o(Totior.  'n  ihc  bowols,  and  con»o(iHontly  iiro  \of*  con- 
stipitiiig.  Tbo  smallncjin  of  thtiir  doiso  and  thoir  pcrfwl  mlubility  fit 
tbt-m  for  hypodermic  use.  Almost  ihf  jnlypurpo>*o  for  which  ibcyuro 
uecd  in  this  way  is  to  roliovo  pain.  The  »dvitiitiigcs  of  Ihu  motbod  are 
the  quicknosa  of  tho  rosults  und  tho  incrc.isud  power  of  roltovin^  eulTur- 
iiig  which  the  i-eniedy  seeius  to  ac(|uiro.  In  cases  of  severe  pain,  h  ji>o- 
d(^rlIlic9  aru  irivalimble;  but  it  muat  be  borne  in  mind  that  somottmoa 
tliL-y  cauKo  inoHt  un])l«u<niil  Hyntptonift.  I  have  seen  v«ry  ainnuing 
rOMulls  from  the  injoclion  of  onc-»ixth  of  a  grain,  and  half  a  grain  baa 
produced  death.  In  female"',  uiiU^tw  very  rohiLit,  the  nviiximiim  doiW 
ehould  bt>  nr^^;-ei;.'hlh  of  a  yrttln ;  in  lucn,  ouiMiixth  to  one-quarter,  Tbo 
doao  of  a  rait  of  tnoi-phine  corrospooding  to  a  Rr&in  of  opium  is  onc- 
<]aarter  of  a  grain.  Tbo  dotio  of  tho  formerly  officinal  solution  {Liquor 
Morphime  SulphaUs,  US.  1870, — gr.  i  In  fji)  i«  one  to  ibroe  drachma. 
Mayetuiie'i  Solution  of  Morphinr  c-ontaina  «ixlocii  grains  to  the  duid- 
Oiinco:  it  is  not  ofHoInnl,  and  should  not  bo  l<opt  in  the  apotheoarlco^ 
ehopi.  Tho  Suppositories  (^Suppositoriii  Morphirug,  U-S.)  contain  oach 
haif  a  f^nin  of  morphine. 

NABCBINA. 

This  allcaloid,  which  is  not  otUninal,  was  discovered  by  Polletior  in 
1S32.  "  It  cryalallletts  out  of  ilx  %vuti-ry,  alcoholic,  and  dilute  acid  solu> 
tion4  in  long,  while,  four^ided,  rhombic  pHdmet,  or  in  bunched  masMa  of 
fine  aclcular  cr^-slals,  odorless,  and  of  a  Inslo  at  first  hltuirinh,  but  later 
B  yptic."  (Pellctior,  llewu,  Wincklor— Ilmwmann,  Die  Tfianirnstoffe.') 
Accordin^f  to  Pelloticr,  it  is  soluble  in  S75  purt«  of  water  Rl  13°  C. ; 
according  to  Uesse,  in  r.'P5  piirts  at  Vl"  C, ;  while  Dr.  S,  Weir  Mitchell 
found  that  a  specimen  prepared  by  Merck  dissolved  in  1000  partfl,  one 
pivparud  liy  Powers  &.  Weightinan  in  400CI  parts,  one  of  unknown 
European  mnuufiiclure  in  2100  parts,  of  distilled  water  at  CQ"  P.  Ita 
Eatumtud  Molulion  in  boiling  wati;r  on  cooling  fills  witli  crystala  Con- 
contriLtcd  nitric  acid  discolvi-M  nnrceitiii  wiih  a  yellow  color,  and  thp 
MlutioD  on  being  boated  gives  ofl'  reddish  fumes;  io<linc  makes  with  it 
a  bloiab- block  mass,  which  forms  a  colorleso  Kolultou  in  boiliug  water. 
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but  on  cooling  BOp«rat«R;  with  conccntrntod  fnilp1itiri«  aeij  njircoine 
BtrUcca  a  brown  color,  and  flnally  ituUc«8  a  clwir  yollow  sotution  (lluso- 
maim). 

ritrsioLAuicAL  AcTioit. — According;  to  Baxt  {Iteiehafs  Archir,  1869, 
p,  126),  thrcfl  or  foi'ir  conliffrnmmc*  (0.46  to  0.C2  gr.)  of  nnrcelnc,  when 
ir^oct«il  into  it  frog,  prodiico,  in  fVom  ten  to  tittecn  nifnnt«it,  n  wmi- 
romatoite  oonilition.  in  which  the  btilrachlnn  ranlcen  no  resisiiinw!  r.r 
olTopl  when  laid  upon  hia  back  or  in  olhi>r  unnnlunil  position,  Tb» 
K«|(iratioi)  iinii  oirculiition  ai-e  not  disturbed.  The  trof(  can  be  itrou«vd 
by  etrong  irritniion,  iind  when  awnko  vvoms  poiluctly  consci  lus.  In 
lbnn>  to  «ix  hours  ho  comoe  out  of  his  luthnr|{io  condition  iippiironlly 
UDalToclvd.  Albors  (  Virchow's  ArcAiv,  vol.  xxvi.)  (ijund  that  on«  gruin 
produces  in  the  tVoi;  sleep,  reflex  and  sponUnoous  convulsions,  and, 
after  sex'enty-four  hours,  ile«lh.  According  tu  Ott,  the  convulsions  nro 
chiefly  spinal,  the  muscles  also  bein;;  nifoctod.  Dr.  H.  Woir  Mitchi'll 
{Amer,  JoHrn.  Meil.  Sci.,  Jnn.  1870)  found  nine  gniina  of  tho  sllcaLoid  l« 
have  very  little  efftcl  u])on  pi^ona,  causing  only  abnormal  qui«tneas.  lo 
BAXt'a  expoi'imeiitA  upon  rabhita  and  guinea-pigs,  fifteen  centigraromeb 
(2.3  gv.)  had  no  pei-oeptiblo  influence;  and  on  doga  Dr.  S.  Kerach 
(Scltmiiit't  JaArbucltcr,  Bil.  i-xli.  p.  15),  un<l  uUo  Br.  UarWy  {TAe  Old 
VegdaUe  i\V«rofi'«,  p.  113),  found  modoruto  doaos  (26  ctgr.,  Kcrdcl)) 
inally  inert.  In  n  mouse  (Ilnrlity)  one-half  gruin  <itii-tud  tf«nqnil 
with,  after  a  timu,  tix'iiiui%,  from  whivh  Ihu  aniiiiHl  rucovcnxl,  to 
tw  taken  suddenly,  some  hours  htter,  witJt  lintal  convulsions.  At  tlio 
post-mortem  the  tuhulce  of  the  kidneys  wore  found  completely  choked 
lip  with  the  alkaltiid,  which  had  crystiiUiKed  in  thorn  and  produced  a 
meobanical  AupprcHciion  of  urine,  lo  which  death  waa  probably  due. 
Soliroir  (quoted  by  Hubuteau),  FronraQller  (_Sciimi<lfs  Jahrbuehf.r,  Bit. 
wxH.  p,  15),  Ilarley,  Slitchell,  and  Dn  Coala  {PeRmt/lvania  UatpUal  lif- 
portt,  18G8),  bnvo  (ound  narciHno  to  act  very  fwibly  upon  man.  Htirloy 
g«TO  one  grain  hypodcrmiLiUly,  Du  Co!)ta  two  and  one-hnlf  grains  by 
Lho  mouth,  and  Mitchell  took  6ve  grniiu  himself,  with  the  roeult  of 
only  cniisini;  i>omo  headache;  and  I'^-onmAllcr  hn»  exhibited  as  much 
as  twonty  grains  with  oiualiy  nogntive  results. 

Those  investignlions  are  in  close  concord,  and  Beeniin;i;ly  conclosivo ; 
and  the  study  of  Hr.  Da  Costa  ujion  man  was  verj-  ftill  and  oshaoBlive. 
They  aro  opposed  by  a  number  of  seemingly  equally  conclusive  invesli- 
gationa  made  by  various  French  and  (icnnan  obaor^'era.  .Much  of  the 
Interest  that  has  boon  miinifustetl  in  the  alkaloid  arose  ft-om  tho  omcr 
Lion  of  Claude  Bernard  in  ISU-l  (^ArcAietg  OMralrs,  6c  air.,  I.  iv.  )). 
459)  that  it  is  the  tii<n<  plttuHimt  and  certain  hypnotic  of  any  of  Ihu 
opium  allMiloids.  Iloexpei'iinentud  upon  dogs,guinGa-ptgs,ratit,  pigeons, 
sparrows,  and  fKi^  and  io  all  of  them  there  wan  produced  deep  sloop, 
niosely  renemblinK  natural  alecp,  with  bcntimbt^d  but  not  destroyed  ircn- 
sibility.  The  irritiibtUly  of  tlx?  niurphine-«Wp  was  wanting,  and  no 
Mcondnry  depression  followed.    Seven  to  eight  conligrammos  (0.8  to  1.- 
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jr.)  w«a  eufUciont  to  throw  s  doR  '"">  th*  profoundcat  slumber.  As 
enrly  as  1852,  Lecomte  (Uusemann,  Die  Pftamenttoffe,  p-  176)  bad 
nfltnnud  that  0,1  grm.  (3.53  gr.)  of  narceine  tbrowD  into  the  jiyrnlar 
v*ln  of  a  dog  would  produce  deep  alcep,  and  very  roccntly  Kabuteau 
luii)  conlSrnnsd  the  results  of  Bernard.  Further,  Behier  (AuU.  TTi^rip., 
t.  Ixvti.),  Dubout  (It/i'L),  A.  Euiowherg  (Schmidt's  Jahrb&cher,  Aug  and 
0«t.  IS6G),  and  Lin«  (Joum.  de  Pharm.  fit  de  Chim^  4e  s^r.,  t.  iii.)  alM 
AMMcrl  u-H  tlii;  n.-»iili  of  exjiiTittDio  that  narceine,  in  doses  of  one-half 
grain  to  a  grain,  prodiicoa  La  man  pleasant,  perHintcnt  tlocp.  Kabuteau 
(loo.  ci'L)  alao  agroea  with  this,  except  in  placing  lliu  doeo  Hoinowhat 
higher, — viz.,  at  from  ten  to  twenty  <'entigrammcti  (1.63  to  3.06  gr.). 
Oelinger  (Das  Xarccm,  Ditu.  Inaiig.,  TQliiiigun,  1S66}  aUo  asaorts  that 
dovidndly  liirgur  dotuw  of  narociiiv  than  of  morphioo  aro  roqnirod  to 
oblain  any  n(;tion. 

Ah  seemingly  tliOMc  op]>osing  rcsuIlK  aro  all  tmo,  the  only  possible 
oxplanation  is  that  iliftcrviit  substiinccs  vera  ueod  by  the  diJTenant  wta 
of  obserrors  under  th«  ono  name  As  the  ^reatcit  care  was  prsctiiwd 
by  llarloy  and  Mitchell  in  obtaming  the  alkaloid  pure,  and  aa  Claudo 
Bernard  status  expressly  that  the  substance  twt-d  by  him  wiw  soluble 
in  twenty  parts  of  water,  it  is  probable  thai  ihu  former  obsorron 
really  hail,  and  that  Bornanl  did  not  have,  the  nnrcein«  of  PclMior. 

It  i*,  lit  niiy  rale,  a  very  plain  <luduction  from  llio  above  facta  that 
if  it  ho  »o  d i (lie ull^— liny,  impotuiblc! — to  obtain  in  commcrco  a  unifona 
retinblo  narceine,  it  is  not  proper  to  use  it  as  a  medicine. 

CODE  IN  A.     U.S. 

Albcnt  found  that  ono  grain  of  the  miinute  of  eodeinc  would  produce 
in  the  frog,  twenty  minutvs  aflcr  it.s  injection,  tcljuiic  cramps,  alter- 
nating with  convulHionm  oridvntly  reflex,  »inco  the  slightest  touch  would 
call  them  forth,  Ailor  a  time  the  convuli-ive  t^xcltcment  gi-ow  less  and 
less;  the  foro  fcot  lost  their  6cnsitivenoii»  lirst,  but  finally  a  paroxysm 
could  no  longer  be  provoked  by  touching  the  hind  i'eet.  The  pupils  At 
this,  time  were  widely  dilated.  Death  occurred  by  failui'e  of  respira- 
tion, the  heart  continuing  to  beat  a  quarter  of  an  hour  after  the  ex- 
tinguidhmcnt  of  all  other  movements.  In  Woldemar  Baxt's  (Heickfrt's 
Archiv,  ISfiS.  p.  l^ii)  e.tperiments,  tlirce  cenligrainmei*  (.OIR  gr)  pro- 
duced in  Iho  frog  deep  ntccp,  Ittsting  throe  or  four  bourn.  On  awaking, 
the  frog  sccmud  more  scnsilivc  Ihiin  natural  toexlcrnnl  irritation.  Six 
centigrammes  ]>roduced  sleep  more  quickly,  and  following  the  deep 
sloop  a  stage  of  excossive  scnsitiToneM,  during  which  external  irritation 
produced  repeated  cmmplike  contractions.  M.  Wacha  (quoted  by 
Hnsoinann,  Die  P/t'imemtoffc,  p.  ItiS)  observed  phenomena  aimilitr  lo 
tlMwe  detailed  by  Albers,  but  noted  a  peculiarity  of  gait  in  tho  frog 
preceding  Uie  eonmlsive  stAge,  owing  apparently  to  disturbance  in  the 
innerration  of  the  adductors.  Wachs  also  found  that  .01  gramme 
(0.15  gr.)  produced  in  the  pigeon  only  increased  rate  of  rcepirador. 
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ami  ahwpincm,  irliilu  larger  Tatnl  dosM  caused  ratlcasneBe,  Inaljility  to 
Htnrul,  raovwncnta  biwkwnrd  and  lit  a  circle,  dlHturbanco  or  rcMptnition 
with  giMpin';.  crnmps  of  «inglc  miiHcloa,  ard  linnlly  conrulniunK,  moally 
clonic,  froqut'nlly  rcpcatt-d,  iiml  I'wllowud  lij-  iin  ndynitniic  cx>ndilion, 
terminalcd  by  sudden  doatb.  In  Dr.  S.  Wcir  Kitvhifll'ti  oxpcrimonla 
(Amer.  Jottrn.  MaL  Sci.,  Sun.  187<».  p.  20),  soron  gruinx  produced  violunt 
iion-tetanic  convulsioo^,  ondin;;  fatiiUy  in  onu  minitto,  and  on«  grain 
cMUod  eiinilar  eyinptoma,  tomiinalitti;  fntnlly  in  clj^ht  minutes.  Dr. 
Ult  {Opium  Alkahida)  found  Lbat  iho  convulsions  in  tbo  &og  are  Bptoal, 
bub  tiiat  Lbe  mu8cl«fl  ara  affected. 

AfW)rding  to  HuiMMnium  (fee.  eit-,  p.  133),  Kunkel,  In  1833,  iVoni  liis 
ozporimcnis  ai  rirod  at  ruftullM  idinilar  to  the  recent  oiich  of  Honiard. 
Tbo  liittcr  ob«orvar  found  tbat  five  cviitigrAmtnos  (.075  gr.)  produced 
in  dogs  a  sleep  similar  to,  but  not  eo  prulouiid  iu>,  itiat  of  luurpbino, 
with  loss  benumbing  of  Miisution,  and  not  followe<l  by  any  ^ymptoiKM 
of  depression. 

These  naults  bavc  been  callud  in  quostion  by  Uarloy,  and  it  eeems 
moat  probnble  ttiat  Olaude  Beniitrd  inaed  something;  more  tbac  codeine 
In  his  ex[>urimcnls.  Oertaiuly  llarley  found  tbat  one  to  two  grains  of 
the  alkaloid  produced  in  the  dog  diaturbanoe  of  respiration,  languor, 
ai>d  CJOnvulMTo  lwit«hin)^,  but  no  alcop.  Iforeover,  Hui^umiinn  nlates 
that,  (ifliT  fatal  doflet\  Waoha  observed  uirnilar  iiymptomN  iu  the  dog 
and  in  the  rabbit,  as  follows:  falling  of  the  huad,  trombliug,  spasmodic 
iDOvenonifl  of  the  eyes  and  lips,  rarely  triBmos,  movements  in  a  circle 
and  backwards,  woakneas  of  the  le;,'s,  with  hm-riod  respiration  and 
prominence  of  the  eyeballs  as  prodromos ;  later  in  tbo  poinuuing  tia-re 
were  MiTore  couvuLtioiiH,  aftvr  one  or  nnitiy  pnroxyxniA  i>r  wliich  great 
Euesa  devolopud,  vnding  in  death.     Rarnuy,  in  vxporiments  upon 

■,  oata,  and  rabbit«,  found  that  Uie  ronvulMionif  were  liic  raott  pi-onii- 
ncnt  sym]itoni  {De  (a  CoiU-inf.  I'nris,  1877).  Faiek  affirma  {Dcatscht 
KliHik,  llj70)  that  there  are  two  fiiruis  of  puisoning  produixiil  by  codeine, 
— thv  one  tetanic  and  the  other  soporific, — oorresponding  apparently  to 
tbe  differ<H)t  rosulu  of  varioua  observers."  , 

As  a  hypnotic  in  man,  codeine  lias  been  used  by  Uagcndlc,  Burthe, 
Aran,  Krebel,  Iteissner,  Robiquet,  and  othunt,  some  of  whom  ttsMcrt  that 
the  sleep  produced  by  it  it  followed  by  natiMOH  or  other  »ynii>lom»  of 
doproaslon,  while  others  deny  tJib.  It  does  not  seem  nccossury  to  dis- 
cuss in  detail  iho  retwnrchcs  of  tbu  nuthoriticst  quoted,  but  it  may  be 
Welt  to  give  the  re«ullH  of  one  or  two  of  lho«e  observers  more  in  IVill. 

Kobiquct  in  a  huHos  of  experiments  found  that  doses  of  0.01  to  0.03 
gramme  (.15  to  .46  gr.)  produced  n  feeling  of  contentment,  calmed  uci 
Tousnwe,  and  induced  refiv^hing  sleep,  while  O.l  to  0.2  griirnine  (1.53 


■  Vnim  irbtl  h«  hji  no  |>.  !2S,  it  ii  |irgbiible  Ihiit  Pilck  utnl  Iwo  (irvjinnlinn)  ef  (o<tciti«, 
-^»*  Riada  la  hli  WD  Inbvnuor}'.  Ibc  utber  obtMuot  fhim  M«Tvli.  \i  li  not  proilblg  tc 
iMtrnitnt  tnm  hll  \*xi  *h«tli*r  Otit  \mA  Bsythtng  to  do  irlthUivd>S«r*ot  rwulU  b««bUia*A 
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to  3.07  gr.)  cauwd  deep  sleep,  followed  by  niiUBm  a»d  Tomititi);;  0.1 
gramme  (1.53  gr.)  caused  in  childron  Tory  alarming  aymptoioB.  llar- 
loy  hnH  I'onnd  in  a  number  of  expcriracnu  thai,  pvaa  by  the  mouth, 
oodoino  ix  a  very  uncertain  and  fuuble  bypnutie,  four  grains  produoing 
itimpty  in'oolumieil  ptiUo,  conlructod  pupils,  and  Home  giddine^i,  followed 
by  nauKcu  nn<l  vomiting.  Wlion  the  drug !»  glron  auboutaneoualy,  '-sora- 
noluncy,"  ho  Hlatc^  «  U  a  inoi-c  jirominunt  offbct,  but  only  occurs  in  cer- 
tain individtmls."  lVi»  hypodurmio  doM  U  one  to  two  grains.  Oh  tliu 
other  hand,  UnorEsk  and  Hoinrich  found  that  coduinu  In  do«-«a  of  0.1 
gramme  cauaod  gastric  uneasiness  and  pain,  some  salivation,  nausea, 
heat,  and  fwling  of  woiglit  in  the  heimf,  some  conriiMion  of  thought, 
wry  marked  reduction  of  tho  pubo-rate,  and  very  marked  trumors 
uffoc-ting  the  whole  body ;  and  Mitchell  took  five  grains  of  iho  alkaloid 
withunt  inducing  other  cfTeets  than  a  rise  of  twenty  pur  minuto  in  the 
pulsc-i'iit<!,  iiuu!iea,  .flight  giddiim^,  and  a  xonw  of  hoavinuM  b1>i>uI  Uie 
head.  Dr.  A.  S.  Myrtle  ru'unli)  (_Brit.  Me-i  Joiirn,,  1S71,  i.  478)  a caso 
of  Bovpro  poiisoning  by  four  gruina  of  codeine  prqiai-cd  by  the  Ueasn. 
■Smith  of  Edinburgh.  Tburo  wii4  tirifl  va^icntHr  excitement  and  oxlitt- 
aration,  then  depretfsion  with  great  anxiety,  naueoa  and  vomtling,  piilo, 
cool,  clammy  skin,  slight  conlraclion  of  pupil,  and  alocpleeanoaB,  with 
idight  delirium.  Dr.  D.  ^faUh  iijports  {flrit.  Med,  Jovm.,  18S8,  it.) 
mrious  poisoning  by  eight  gminM  of  codeine. 

It  i^  very  evident  Ihnt  thuKO  variuiia  obgorvers  have  not  had  tb» 
same  principle.  In  my  own  experience,  codeine,  prepared  by  Powew  A 
Weigblnian,  has  failed  to  act  in  grain  doses  as  a  hypnotic  I  haro 
found  it  of  some  value  in  half-gruin  doses  in  quieting  bronchial  irritation. 
It  is  very  evident  that  iind>.-r  the  name  of  codeine  various  subtttanoos 
haw  been  and  aw  raid,  and  have  been  usi-d  by  dilfvroni  phj-Alologtnta 
and  cliuidana.  1  hare  given  tho  codeine  of  Powers  &  Wvigblmun  in 
grain  dosea  without  producing  any  marked  iriltuenoo  unleM  Id  allaying 
bronchial  initation.  KevoriheKv",  Km>ll  k  Co.'«  eodcine  !a  Mifd  to  be 
active  in  doses  nl  less  than  half  n grain;  it  pi-obubly contain)*  morphine. 
Forj)aperH  recomtininding  codeine  lor  tho  relief  of  abdominal  {wtin,  tbe 
cough  and  dimreK*  of  ^AfA'jir>,  and  the  general  <Iislre««  of  hiifiO<:hondriatis, 
see  Brit.  Med.  Journ^  L8$S,  vol.  i.,  and  Tkerap.  Monalsh..  18S8. 

The  rcninining  active  principles  of  oi>ium  being  objects  of  physio 
logical  rather  tlitin  of  clinical  ialercst,  I  shall  diKCim  their  physio- 
logical actions  alone. 

Jfatvotine. — Although  in  Dr.  Albors'e  experiment  (loe.  eit,,  p.  244) 
one  gr.iin  uf  narcoiine  pruvud  fatiil  to  a  fVog  without  the  production 
of  coiirulaiong,  yul  tho  united  let-timony  of  Claude  Ucriiard  ((oc,  cit.,  p. 
462),  of  liiixl  iloc.  cit.,  p.  124).  of  Jlabuteau  (he.  cit.,  p.  2ti«),  of  ilitchcll 
(be.  cit.,  p.  23),  and  of  Ott  {he.  cit.)  shows  that  in  the  lower  nnimnk 
this  alkaloid  produces,  when  given  In  suRIcIonlly  largo  do<M,  active 
spinal  convulsions.     In  small  dose  (one-half  grain)  it  cMi»o<s  accunliDg 
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to  Albora  and  to  Bnxt,  iti  (toga  a  acmi-coiuttloso  slate.  In  larger  dosa 
(1.2  grninit)  tite  laat  oliocr^'cr  found  it  to  Iniliico  In  iho  sarae  balraohian 
v«r)*  dii-idud  coiivultiionA,  similiii-  to  llioMc  oC  tn»r[ih!no-poi soiling.  Dr. 
Uitclu^U  HinttiA  Hint  from  two  to  ttiiiiu  gruiiu  prudiiio  violunt  And  fatal 
coavaWtona  tn  th«  pigvoii.  C'tiiudu  Bornm-d  rankit  imrcotino  nbovc 
morphine  nnd  rodoinu,  next  to  ])n|iikvcriiK<,  ai>  n  c-onvulMitnt  in  tlio  luwci 
naimiil)).  Vol  OrAla  I'miiid  thirty  ;;t'itinM  iiKM.iwity  to  lull  a  dug,  and 
I  Baxt  has  given  iiboiit  two  grniiia  to  rabbits  and  to  guinea-pigs  without 
producing  imy  KyinptumH. 

Man  is  no  morv  Gonsitive  to  narcotino  than  an  the  lower  animals, 
if  indeed  ho  be  ns  Bonsiiivs.  Twenty  and  thirty  graina  of  it  have 
[Vvqucntly  been  taken  without  effect,  and  dosoe  of  one  hitndrcd  and 
twenty  graiiu  aro  said  to  have  betui  exhibited  with  no  greater  riMult, 

Thfiaine.  or  ParamorpJunr. — Afngondi«,  Orlila,  Alboni,  Baxt,  C!nudo 
Bernanl.  F.  W.  M&IIur  (Ai<  Thebaia,  Dim.  Innug.,  Murburg,  1868), 
Hnrioy,  FroMr,  Mitch^tll,  Itabulean,  and  other  obsDrrors,  all  iigrec  ta 
to  the  rcrj'  great  eiiniluriiy  between  the  action  of  (hebaine  and  that  of 
■trj'ohninu.  Palcic  {IhuUche  Klinii,  lS4t9)  divided  the  general  Bymp< 
'^toins  prcKlitcod  by  tJio  poiwn  in  mammnle  into  throe  etsgcs:  the  pro- 
dmmal  period,  in  whieh  there  waa  rostloseness,  combined  with  a  desire 
to  creep  into  comers,  nnnatJon,  incroascd  fVoquenoy  of  re^iration,  and 
aoine  stilTnani  of  the  leg;  the  necond  stage,  in  which  there  were  violent 
strycknie  eonvulnioiL*,  greatly  interfering  with  roapirntion,  nnd  tomo- 
llroeH  iinidiuing  oyanoitis ;  and  the  lliird  i  eruid,  in  which  there  vent  paro- 
lytlo  miiiK-iiInr  wealcni<es,  with  :ippnront  death,  ending,  nflor  a  time,  in 
death.  The  third  stngo  was  usually  momentary,  and  seems  to  me 
haro  been  merely  Uie  dying,  which  occorrod  when  the  animul  was 
baustcd  and  eyaiiosoil  by  the  convulsions.  A  notable  symplom  of 
thobiiinc-poisoning  ia  the  increase  of  bodily  temperature,  which  Falclc 
(bond  to  amount  to  from  *"  to  3"  0.  On  pigeons  (Falck  and  Oti)  the- 
baine  acU  aa  upon  mammals,  and  in  frogs  it  produces  tho  most  violent 
tetanic  spasms.  Tho  conviilsiims  aro  undoubtedly  spiiml,  aa  they  oceur 
ftilor  section  of  the  cervical  cord. 

The  only  doialled  sliidy  of  the  ph^idologicnl  notion  of  thebatne  yet 
made  is  tluit  of  I.  Olt  {Itofton  MM.  and  Sure).  Joiirn.,  April,  1876),  wh» 
foitud  tliat  the  alkali>id  does  not  directly  afTeet  the  motor  or  sonsury 
nerves  or  the  striated  muselos.  The  anme  obAon-or  also  detormino<t 
that  Ihebalne  cxort.i  no  {nlliieiice  on  tho  inhibitory  cardinc  nerves, 
but  doco  inereiMe  Ihe  rntoi-ial  pivH»iii-e  liy  i<tinin1uting  tho  vnAo-motor 
oontro),  and  probably  iilsu  I'y  Htimulnling  the  inira-cardioo  ganglia. 
ThcbainA  in  undoubtedly  an  exeeodingly  nctivo  poi«on.  Acconling  to 
Albert,  lewi  than  half  a  gniin  will  caaso  violent  tetanus  in  a  frog,  and 
In  Otl'i  expcrinicnU  .01 1  si^in  produced  very  decided  symptoms  in  tho 
•arno  animal.  Ilarloy  found  two  grains  sufficient  to  kill  a  bitch,  and  in 
Fakk's  exporimenti  a  grain  nnd  a  half  Injected  hypodennicnlly  killed 
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A  dog' in  IcD  loinQtca^  Tha  alkaloid  most  «ot  upon  man  ns  upon  tlio 
lower  animals:  yet  PronmQiler  ^Klin.  Stvdien  dcr  Ifark.  Arsiuimittti, 
Erlangi^n.  1S49)  afflrraa  thai  he  has  i^ven  it  in  as  hii;h  as  S)X-;*niin 
dosca  wilboul  producing  any  Bymiitoiiis,  and  that  Professor  Lcidpsdorff 
(Wiener  Mtd.  Wnehenschrift.  No.  34,  1868)  had  had  similar  remilt* 
Rnbulcau  i«  said  to  have  taken  1.5  Rvain  without  decided  symptomfl. 
On  Uiw  other  hand,  Eulenherg  found  one- four-hundredth  of  a  ffrain 
to  chum;  incrnnsfd  rvitpirHiion,  pulHe-rnte,  and  tcmporaturo,  with  sonie- 
timcs  wide  dilniation  of  the  pupil  (quoted  by  Ott).  It  seonui  impos- 
Kiblo  to  uToi<l  lh«  (.-onvictinn  that  the  drug  uaod  by  FronrnDllor  mast 
baTo  boon  cithvr  vory  impui-u  or  Ann  not  thobain<::  al  all.  Husoniann 
(^Arch.f.  Erprr.  Path.  Pkarm.,  rx.  J:J2)  lins  found  ckloraJ  strongly  antj> 
dotal  lo  toxic  Aow*  of  thohaiuc. 

Papaverine. — A  grwit  d«il  of  dincrepancy  cxi»l»  nniong  obourvon  an 
to  tho  phvfliologioul  action  of  juijiavcrino,  ohriou^ly  dependent  upou  rarl* 
ntJons  in  tho  punly  of  the  Hpec-imt-nn  which  tboy  liavo  uaod,  Sohroff 
and  KofTinfinn  bcliovc  it  to  bis  inort  in  mnn,  sinw  iho  latter  obinirrcr 
took  about  seven  grain*  without  any  cffbct  bcinf;  intluc-od. 

Albors  and  Clatide  Bernard  ct»im  (hat  on  utiimnls  it  acts  a«  • 
oonvnisant  rcsombling  thcbuino;  while  Baxl  atworts  that  in  fh)gii  it 
produces  profound  sleep,  with  great  i^lowness  of  the  heart's  boat,  but 
nitboui  totaniia,  and  that  it  even  ads  as  an  aiititotanic  in  the  poison- 
ing of  codeine  and  morphine,  Ue  also  finds  that  rabbita  and  gniooa- 
piga  boar  enormous  doses  of  it.  Rabuteau  says  two  to  Uiroo  conli- 
graminea  produce  violent  convulsions  in  the  fVog,  but  twonty>five 
c«ntigrammc!i  in  tlie  dog  cause  no  syraptoms;  yet  In  Baxt'a  expert- 
raenia  four  to  ton  ceudgrammca  served  to  cause  profound  coma  In  the 
lattor  animal.  Ott  allirmtt  thai  il  ix  both  narcotic  and  convul^nl,  otid 
pnxlucm  a  condiliun  of  the  muHcItT!!  ximilar  to  tliiit  caused  by  veralrlno, 
ThoM}  statomunia  aro  irrcie  on  citable,  and  no  opinion  can  be  arrived  at 
until  new  rejieai'ebe!",  prufai-wl  by  n  rigid  chemical  study  of  tlie  alkaloid 
nwd,  aro  entered  upon. 

JfOvdanina,  discovered  by  Hosso  (Annaten  der  Ckanie  und  PAormacw', 
Tiii^  Supplcmont.  Bd..  p,  272),  has  been  olabomtcly  invoetigatod  by 
Profcesor  Faick,  of  Marburg*  {DeuUehe  KUnik,  1874,  p.  298).  He 
finds  that  thcro  aro  three  slu<;es  of  its  poisoning  :  first,  hurried  respi- 
rations, pupils  contracted  or  dilatod,  muscular  twilthinga  and  convul- 
Bive  tMrobliugs;  second,  convulsions  closely  resembling  thoMof  atryob- 
nine-poisonini- ;  third,  adynamia,  apparent  death,  and  finally  death  from 
fnilure  of  respiration,  the  heart  b«ing  the  last  part  of  llie  body  to  die. 


■  Tha  falloffiajc  I*  Iba  nidiniiiis  fiitiil  dnm  nf  kiksloiitt  fnr  rabbtU,  |icr  kiloEnmm*  (1  lb. 
^  dnn.)  of  wniliti  M  ilalcriulaoil  by  Faick:  iirjclinine,  O.OOOG  (lUBina)  ibrtnisi^  0.01! 
ptB.;  boduiino,  0JIS5  pin.|  hjdtniDUniiiic,  O.IS  grm.)  mvrphlns,  O.TI  gm. 
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Porphyraxiftf^  according  to  Alhmt,  tcUt  upon  the  fhig  »»  Uio  most 
pnv«rful  of  all  tho  convulsjknt  opium  JiUiabiiLt.  Baxt  (loc.  nt.,  p.  123) 
(band  it  in  doMM  of  two  1o  thrc«  millii^niiiimcs  (,030  lo  .045  prnin)  to 
throw  tho  trog  into  a  Kcnil-cornutnio  coiiilitiun,  fuUuwotl  in  tif^ocn  to 
twenty  ntinutoH  by  mo«t  virilont  coiitiiIiuto  oxcituinonL  In  sporrows 
one  mi!1iifpamnio  (.015  gr),  nnil  in  ptgooiw  a  larger  dose,  produced  vio- 
lent tremors,  Instini^  Ion  lo  filT«cn  minutes,  nnd  followod  by  n  Btale  of 
semi-coma.  Id  puinca-piiiB  ten  to  twenty  milliLrramineB  (.1ft  to  .30  gr.) 
and  in  rab1)iu  a  onofourlli  to  one-third  larf-er  dose,  cansed  violent 
totanio  ci-ampa ;  larger  doses  produced  apoodily  fatal  con^nilsions.  Ac 
fiOrding  to  Sohroff,  1.5  jrrains  are  without  inHncnce  upon  man. 

Cryptopine^  accordinc*  to  llarloy,  cau^ies  in  doj^  wild  deUrium,  with 
<lilnt«d  pupils,  followed  by  totanio  spasms.  In  tho  mouse,  small  dosoo 
produce  some  dolirious  ciEcitomcnt,  followed  by  somnolcnoy ;  while  largo 
doMA  cauM  hcnvy  sleep,  and  death  IVom  fuilnro  of  tho  respiration. 
In  the  more  detailed  inrustigation  of  Xmmanuol  Munk  {Wtrhing  des 
Orifptopin,  Inaug.  Dias^  Berlin,  1873)  it  wan  found  that  tlie  convulsions 
did  not  occur  when  artiiioial  rvopirntioa  wait  perrui-incd,  and  are,  there- 
fore, prolwbly  not  ttplnal.  Tho  death  wa«  prco^lud  hy  loss  of  rotlex  ojt- 
cilability  IKirn  ttpinul  deprcNMion,  and  wa*  due  lo  roapiralory  paralysis. 
EnortDOtu  doMCtt  also  Icilled  the  eordiac  muMlo.  A  gntin  and  a  half  in- 
jected bcnvuth  tho  nhiii  by  Karloy  cauMd  in  soniv  pui-^ons  iutonso 
drowsinusK,  in  olhora  very  slight  sjinptomA.  According  to  Dr.  OlX, 
it  ia  Darootic,  oscitin;^  and  then  depressing  spinal  motor  contros,  parn* 
lysing  spinal  sensory  centres,  lessening  tVmctional  activity  of  tho  motor 
nervoo,  and  lowering  heart-action  by  an  infiuenc«  on  ita  musole. 

JIfMoniM,  according  to  Albers  {he.  eit,  p.  248),  produces  in  (0,045 
grm.)  tho  fKig  mild  tremors,  lessening  of  soDsation,  and  finally  death. 
On  the  higher  animals  tta  poiaonoua  action  Is  not  very  great.  Ortila 
injcotcd  O.OC  grin.  (0.!)  gr.)  into  the  jugular  vein  of  a  dog,  without 
ofFcct.  Harley  gave  two  grains  hypodcrmieally  to  tho  same  nnlnuil, 
with  no  fbrther  result  than  a  little  abnormal  qtiletnoHS.  According  to 
ibe  anmu  obwirver»,  nuhcutaneous  injeclionit  of  fourteen  grains  bavo 
no  cfTttct  on  the  home,  but  onv-tiixth  of  a  grain  produces  very  dceidvd 
hypnotJsta  in  Uie  mouse.  On  man,  Publnnc  (Pharm.  CcntralMatt, 
1832),  SchKjff  (Afedicin.  Jahrb.,  1870),  FronmOllor  (AT/jniaoAc  Studien 
Ifarcot.  ArzneifK),  and  Ilarloy  have  found  moconino,  when  given  by  the 
mouth,  inert  in  dosos  var^-ing  from  one  to  eighteen  grains.  Hailoy, 
bowover,  asserts  tliat  in  doses  of  one  to  two  grains  given  hypoder- 
micAlly  it  acts  upon  man  as  n  very  excellent  hypnotic ;  but  FronmQIler 
liM  injected  nearly  two  grains  with  entirely  negative  results. 

HydroceiUirnim. — The  ph^-siological  action  of  this  alkaloid  has  boon 
Investigated  by  F.  A.  Faick  {London  Medical  Secord, :.  218).    Ho  findi^ 
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it  muro  actively  poisonous  to  rabbits  than  is  morphine.  In  acme  of  Ills 
cxpcrimcntx  it  producvd  letADic  convultHOiiii,  in  olticnt  comii  and  stupor. 
In  iVoga  tho  symptonw  were  alvrnyit  l«tanic>. 

In  rvgnrd  to  Mie  ai-lJon  of  Psi^uihmorphinx  and  Opianine  wo  liavo 
littlo  or  no  knowkilgo.  Sert.urnur,  th«  (lii<corercr  of  jtfrconf'c  Acid 
(quoltKl  bvAlbont),  found  it  in  hi*  cxporiincnts  to  bo  actively  poisonoiw; 
bat  Sommcrin^  and  A  tbors  Ituvo  come  to  nn  opposite  conolnHion.  Lurgo 
dows  (quo  or  tiro  grains)  do,  hovrevor,  aficct  fh)g«,  although  slowly, 
inducing  a  Btupor-IiUo  condition,  with  convulsions. 

HTOSCINB. 
8c«  IlroscrAMus. 

CHLORAL-HYDRATE  OP  CHLORAL.    U.S. 

Chhral,  wbicb  is  itself  not  iisod  in  medicine,  is  an  oily  liquid  wbicli 
at  the  ordinarj-  temporainre  gives  off  pungent  Aunce,  and  wbicfa  ia  manvk 
Qioturod  by  the  nctiun  of  (-bbriiiu  i>u  uloubol.  Unitoii  with  water,  tUa 
pil^'  liq^uid  is  coiiv«rlKd  into  a  hydriite. 

Chhrat  IlyiSmte,*  or  Chlnrat  of  the  U.S.  Phiirmncopicin,  ia  a  vola- 
tile, cr^-»lallino  solid,  of  a  bul^  burning  taste,  ineoluble  in  cold  chloro- 
fbrm,  bnt  vory  uolublo  in  water,  vlhor,  and  alcohol.  It  occurs  generally 
u«  trnnitpHront,  colorless  tablets,  but  sometituoa  in  aoicular  or  even  in 
rhomboidat  crystals.  The  compound  of  chloral  and  aloohol, — Cilorat 
^MAt^ate, — which  resembles  closvly  the  hydrnto,  can  be  dtslinguiftlicd 
at  onoo  by  i1»  insolubility  in  ivntcr  anri  it«  Holubility  in  cold  chloroform. 

Tf^an  nllcali  be  addod  to  n  wjUitiun  of  chloral  hydralo,  itbrcaki*  up 
Into  formto  nold  and  cblorciforni,  which,  when  watvr  ha*  bocD  iE«  B(di 
ypnt,  at  once  xoparates  in  the  form  of  oily  drops. 

FureiOLOUK'AL  Actiok. — When  applied  to  a  part>  chloral  acta  as  an 
iiTtlant ;  and  probably  for  thiH  reason  it  eomctimcs,  when  given  by  tho 
mouth,  causes  vomiting,  or  oven  purging.  When  it  is  given  toman  or 
other  mammals  in  moderate  doses,  tbe  most  prominent  result  in  tbe  gn»A 
majority  of  ingtancea  ia  a  quiet  sleep,  aa  closely  allied  aa  possible  to  nat- 
ural sleep.  The  subject  can  r&ndily  be  aroused  ft'om  the  lighter  degnsoa 
of  this,  walling  to  fbll  cousciouanoss,  but  soon  dropping  off  again  when 
left  quiet.  The  pul.'^H  is  in  tliiH  dt^p^w  of  action  not  aOTooted,  or  Li  ren- 
dered a  little  slower;  the  pupil  i»  vonlraoted,  but  becomes  normal  so 
goon  as  the  subject  is  awakcnod;  tho  respiration  is  deep,  full,  and 
regular^  When  larger  amounts  aro  given,  the  sleep  Is  much  dc«por, 
and  may  pass  into  profound  coma;  the  respirations  fiill  in  number; 
the  pulse  is  weakened  and  ronderod  slower,  but  may  become  rapid  and 
irregnlar  if  the  dose  has  bt>en  toxio ;  tlie  temperature  is  reduced ;  tbe 


I 


■  Tbera  It  ■  olilonl  bjrdrals  mDlsininiE  a  rtij  iniiill  proportion  otiralsr,  «hldl  li'tanla* 
b)«  ia  lb«  Inller  mcniltuuin.  (Qmi/iVi  llmtd- llnoi.)  Fut  icua  ia  ufaioli  (i!it<inl  mtdMcMtd 
la  lb*  lUmaeh  mftir  J«lb,  uiJ  br  molboda  of  cxamlaatLoD,  )a«  BJlnti.  Ucit.  Jtum^  OoL  1S7I. 
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mnscDiar  aystein  ia  rolaxed,  «nd  both  fiensibility  and  ivflox  notion  nro 
dimlntfllivd.  If  a  fatal  dosu  has  boen  given,  nil  these  eymptoms  arc  in- 
tonsifivd :  with  cunin,  Intciiau  iiiustulnr  relaxation,  weak,  Ihrcndy  pulso, 
MmI  s  puj)il  oonlructvd  at  fii-wt,  but  nfVorwanU  dilated,  tbe  aiiiitial 
gmduatty  «inl.-it  into  d«ntb,  pamlyzod  and  anic«lbotlc.  The  Immediate 
OAQM  of  death  is  ui>iially  n  ccniric  paralytic  lurust  of  respiralicm; 
bot  in  many  caeca  thcro  appears  to  lie  a  Hinuiltanooiiii  nn\wt  of  llio 
CArdiac  action,  and  it  is  probable  that  fntid  vyncupo  imiy  at  times 
omiK  XT~ttie  post-mortem  examination,  congestion  of  tho  mciungcn 
and  snbstaneo  of  the  brain  and  coril,  and  of  the  lungs,  is  c>omnionly 
fi>und.  '  TKoliloodTslKouglil  by  Iticbatdson  (^fe!iieal  Times  and  GazMe, 
Sept.  4,  1870)  to  coa|fulat«  less  fii-mly  than  when  normal. 

Tbe  inoftl  conatant  and  promioenl  of  all  the  symptom*  prod uwd  by 
modorniu  di»e»  of  chloral  ia  sk'ep:  this  is  wilhoiit  doubt  due  lo  a  direct 
action  of  the  drug  upon  the  Ci-nbrum.  In  most  caws,  as  already  stated, 
itllR  quiot,  l>ut  »oinetImc4  it  i^  n  siluaa,  and  m  man  has  oren  occasionally 
been  wildly  delirious;  olihoiti^h  it  is  somewhat  uncenain  whether  the 
latter  condition  may  not  have  boon  duo  to  impurities  in  the  drug.  It 
■eenis  to  be  well  established  that  in  [ho  mildor  degroos  of  this  sleep 
there  b  no  anpwlhe!>ia.  Demarquay  (^Bulletin  Tkfrap.^  torn.  Ixxvii.  p, 
807)  claims  that  hyperaisthusia  very  commonly  follows  tho  exhibition 
of  amall  doses.  Bouehut  {New  York  Mel.  Gaietle,  Dec,  1870),  Dioula- 
foyinnr Xrisliaber  {Amer.  Journ.  Med.  Sci.,  Jan.  1370),  Giovanni  and 
ItaiLzoli  (Schitidt's  JahrbUcher,  Bd.  ell.),  and  Rajewslcy  (^Jbid.)  confirm 
thia,  whilo  Liobroiuh  and  Labb^o*  dony  It,  and  Unmniur^len,  who  bna 
notiood  such  bypencatheaia,  in  inclined  to  think  it  apparent  rather  than 
rcaL  I  mynolf  have  scun  this  hyponeathwla,  and  there  can  b«  no  doubt 
that  It  ia  an  ocvaaional,  if  not  a  constant,  phenomenon.  Itajou-sky  (loi?. 
dt.)  RtAten  Uiat  there  la  in  frogn  a  oorrosponding  perivd  of  over-u.tc!ta> 
billty  of  the  reflex  centres,  and  that  in  rabbilH  ho  ha«  notice<l  a  glowing 
beat  borne  williout  much  complaint,  when  pinching  would  produce 
violent  outcries.  In  verjf  larQf  doses  chloral  produce:*  annitdheain ;  but, 
anlcMA  the  ainotint  employo'l  be  so  great  aa  to  bo  toxic,  this  ana^thcoia 
b  in  mo»t  oa.ioM  very  hilling. 

Jfofor  S^sivm. — Tlie  pnrntj-itia  and  Ions  of  reflex  ojccitnbility  Induced 
by  chloral  are  not  mmtciilar  in  their  origin,  for  Labbte  hu  found  that 
a?ler  death  lh«  muHclcH  refpond  purloctly  to  galvanltnn.  Bolh  Lnbb6« 
(loc.  eit.)  and  Ifcijowiky  {he.  eit.)  have  found  that  tho  motor  nervcw  an* 
in  no  wise  nlTuct«<)  by  largo  or  even  fatal  doites  of  chloral,  which  muni 
therefore  act  upon  the  eipinul  cord  to  produce  lhe.paralytici)hi;nomeua. 
The^xperimentK  of  HajuvrsUy  have  aJfordod  poMitivo  confirmation  of  tho 
oonctiuion  arrivixi  at  by  thin  pnioe«B  of  vxcluaion ;  for  ho  found  that  in 
tho  hitt<r  HlogM  of  cliloral-poisoning  direct  irritation  of  tho  Mpinal  cord 


•  lU  hM  Mliecd  It,  b«nr«T«r,  b  it  (ingl«  «u«,  oaiiBo«>l  to  tite  **n.    {jLrriittt  GMnU; 
\tn,  loo*  iTl.  p.  IA) 
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ffavD  rJM  to  mach  lu««  sovcro  eposmii  than  in  th«  UD^ojwn^.  animal. 
Bofuro  thin  pnnilyUc  alago  u  roiiched,  as  alroadf  slatwl,  K^owsky 
affimus  that  in  Uio  fi-og  tliiiru  i»  ii  puriuii  uf  incivaMd  relies  ficttvit^, 
nnd  Uuit  nt  this  time  xttmulntion  uf  tho  iqiinat  ;;ung]iii  ehoWB  ll>at  tho; 
an)  more  suscopliblo  thiin  nunn»l.  The  observer  Uul  named  statoft 
tETal  Uioso  pbonomuQu  ucvur  ju«t  us  fruoly  after  doslmctiou  of  Sut- 
echonow's  contro  in  tho  fVog  as  before,  and  are  therefore  indopendonb 
of  it. 

Circulation. — According  to  Demarquay,  wlien  cblora]  has  been  ad- 
niinist«rod  to  nnimala  there  is  evident  enlargement  and  enyorjpiineBt 
of  alt  their  bloodvessels;  and  Itajowsky*  status  that  be  has  found 
Binltniitoflho  blood- pi-oasuro  in  rabbits  from  small  as  well  as  fh>Ri  lai^ 
doees  of  the  dru^.  On  the  other  ude,  Labbfto  (loc.  eit^  p.  341)  oamrts 
tiiat  the  rabbit's  ear  grows  pale  aftor  the  injection  of  a  very  feeble  dose. 
In  man,  Jjunchut  hos  obtained  sphygmogmphic  truces  which  ho  thinks 
indicate  a  ^rimaiy  increased  oi'terial  tension,  Nancias,  cf  Venice,  has 
found  the  tension  normaJ,  but  Anstie  and  Andrews  {Ammean  Journal 
«f  Insanity,  July,  1871)  coutirm  ibo  results  of  Bouchut  wbou  small  doeoa 
are  employed.  Preisondorfer  {Dcutsches  ArcUiv.  xxv.  48),  in  a  series  of 
sphygmographic  studies,  thought  there  mif{bt  be  a  brief  primary  rise 
of  arterial  pressure  in  man,  as  in  animaU,  but  under  the  IViU  ootioD  of 
cidorol  the  arterial  pressure  stou<lily  sinks.  After  very  large  d08>ea, 
according  to  both  Andrews  and  Da  Costa  (Amer.  Journ.  Med.  Sd^  April, 
1870),  the  traciiigit  indicate  decidedly  lesttenud  arterial  prosAurci.  AVhut- 
over  may  bo  the  vtTeot  of  aiiiall  donua  (and  the  point  nuuda^Airtbor  iu- 
voAtigatJon),  it  iwenia  well  made  out  that,  both  in  man  and  in  nniinalii, 
by  largo  dosos  the  blixxl -pi'i^s-turu  is  very  much  lusnuiied,  owiog  probably 
in  [Mtrt  to  Tuso-niutor  punily^i.-^,  but  in  Urgent  nioiMurv  to  an  action  of 
ttifl  drug  on  the  hoarl.  The  voso-molor  palsy  is  probably  chiefly  dua 
to  no  «~eTion~~iTpt)n  ito  domionnt  centre,  but  Kobert  {Thtrap.  Gas., 
1887)  has  shown  that  there  is  ul«o,  atW  a  very  large  dose  of  tbe  chIo> 
ral,  ^Isy  of  tho  coats  of  tho  vosroU.  Various  observers  state  that 
there  IS  in  man  and  in  tho  lower  animals  nt  this  time  slowing  of  the 
pa[i>e  which,  according  to  lEujuwsky,  is  in  the  IVog  and  rabbit  altogether 
independent  of  tho  inhibitory  nerves,  since  it  occurs  after  tbeir  8eo> 
tioa.  When  tosic  doses  have  been  employed,  the  heart,  a flor numerous 
pauses,  is  doally  arrested  in  diastole.  Analogy  indicates  very  strongly 
that  this  arrest  ia  due  to  a  direct  Influence  upon  Iha  hflari^mu^ly  or 
gonjflm,  but  Labb^oafflrms  that  chloral  placed  freely  upoa  tha  ftoff'* 
heart,  slows  but  does  not  stop  itn  contractionsi  and  that  aflar  fy^Hon 
fif  the  cord  in  the  ctiloralized  fi-og  tho  heart  will  continue  heating  for 
boura.    These  results  obtained  by  Labb^u  are,  however,  conlmdiclMl 

•  The  work  of  Bajewiky  na*  dono  uniief  Pruffwr  BofeLlhal.  uDd  tba  mulu,  kIiIhiuI 
Ibo  ttptriiuenU,  mi*  pnblLthcd  x  ui  inniigunl  [Iieiib.     Of  ciiiirm  Imlf  vf  tU  inIiM  U  loit 
tbrnnnladbeupcrimcnl^  rmurdi,  noil  tbeiubjeet  n»it>c*-iaTMt)g*llaB.     I  un  kefuiata^ 
«ltb  tbc  (•mfibIM  col;  thTOU)(b  Sthmiil'i  Jahriai>lHr,  «H 
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by  tbo  tnoro  rocont  nnd  thoroitj^h  study  of  the  effect  of  oliloral  upon 
tlio  woUtttd  heart  of  iJto  (wg  by  I)n.  Sydney  lUngor  a»<l  U.  Sftinsbury, 
who  fonnd  that  chkuiU  luvMncd  (ho  fix'qttciii.-y  lutd  puwuruf  the  Kpon- 
tancouH  rontractioiks,  niid  nW  tlio  uxc-il^bilily  of  ihe  vnnluic  miL^clc^ 
•nd  finally  onuMd  ii  dia«loli(.-  niToitt  {firit.  Med.  Jovrn.,  March,  1883). 

In  poieoniiii;  in  nuin,  the  puUu  hiw  towuxls  Uio  Inst  bucn  very  fvolilo, 
goiiorally  rapid  imd  irrugutar,  and  oron  in  some  ciwc»  in  which  rccorory 
hMocctinvd  it  has  bi-oti  iillogi-'lhcr  nbH^''^t  for  n  tinio.  Thu  cxptirimcntH 
of  Ringer  and  SAinsbury  itro  «o  convonlniit  with  tliis  tbnl  I  havu  no 
doaht  that  chloral  in  a  dired  deprc^nnt  (ojA^_^/!i  H"^  M  <:RpnbIa_af 
anddcnty  and  unoxpcvt«dly  dottroying  Ufo,  prcctMclyaH  docs  chloroform. 

Respiration. — In  fiill  dunes,  chlond  ItsBons  tlio  number  of  i-c^fpirationH 
per  minuUi.  caiieing  thorn  to  bvcomu  vlon-  iiivl  lull ;  whi'D  toxic  doeoa 
aro  taken  this  avtion  bocomos  moro  nnd  niuro  iiiiirkod,  tho  rhythm  ia 
Tory  much  nIToctcd,  and  tliu  rcspirutton  grows  vory  irrcgiilnr,  and  somo- 
timoH  very  rapid  and  tihuilow,  until  it  cuaaus.  As  thcso  phpnomcna 
fKcar  equally  «tUr  soclion  of  iho  vagi  (Riyowsky),  tho  infliKuico  of 
chloral  njwl  bo  cxcrlod  upou  Iho  rwipinitory  centro  at  thi'  i  :*  •>  thu 
brain.  Professor  Churlos  llichot  bait  found  tliat  toxic-  doM-e  ol  cliloriti 
reduce  vury  gro:>tly  iho  oliinioutiou  of  carbonic  acid,  at  tho  ramo  time 
Ibat  ihoy  lowo_rlh«  bodily  tomperaturo  {Arch,  dc  Phjfsialoi/y  norm., 
1890.  vol.  ii.}. 

TemjKratHre.^X  raoat  rcniarkablo  action  of  chloral  ia  upon  tho  tern- 
(Mnluni;  in  tliii*  point  uU  oliacr\-un«  uiv  in  accord  with  Dr.  Richnrditoii, 
of  London,  who  ha.-«  kocu  thu  temjiuraturo  fall  6°  K.  iu  a  rabbit  which 
r»COT«i«d.  Bouchut  has  noticed  a  fall  of  2°  (C.  7)  in  an  infant,  and 
Da  Costa  and  olher  obeerrors  havo  noticed  slighter  reductions  of  tom- 
poKturo  iu  mitn  aftor  thui-apoulio  doso«.  In  a  ca«o  reported  by  J>r. 
LoviiMtoin  (Lancet,  J.,  1874),  afXer  six  drachma  of  chloral  tho  tempor- 
aturo  roae  lo  39.5"  C.  (102.1*  I'.),  and  enbaequently  fell  to  32.9"  C. 
(91  Z'i"  P.).  UammarBten  has  found  that  tho  fall  of  tomporature  ia 
Tory  rapid,  6'  C.  in  an  hour,  and  tlial  it  occura  in  animals  well  wrapped 
ap  and  laid  in  a  warm  place. 

^Tiie  pbyaioIoi^IcaTaciion  of  chloral  may  bo  aunimud  up  a.s  follows. 
Upon  tbi'  ccrobruni  it  acts  ua  a  very  powerf\il  and  certain  hypnotic ;  in  (btl 
doaee  it  acl.t  an  an  itil«imt'  ilepret»aiit  upon  tlio  coutrcs  at  the  base  of  iho 
brain,  and  uj»)n  [!»'  |i  n  -A  '  onl,  and  nlito  cauwon  Blowing  and  weakne«8  of 
ibe  heftft'a  action,  pruljiibly  vftso-molor  paralysis,  slowing  of  thfl  riMpira- 
tion,  and  muKCnliir  wi-mUn.Krt,  witli  n  o.irt.iin  amount  of  anaistltraia;  jn 
fatal  lii-vn  iL  I  ;  L  I  j  :  I.  .  ,  i  ,  :  ii  i.  i  K  by  paralyzing  thojiprv©. 
contnw  in  llio  mi  iii.ii,  aii-i  tiion  i>y  ain.-^ting  respiration,  allhough  )□ 
mrc  rarn-^  it  !i  i!-  mi  I'icnly  by  dii-cctly  paralyzing  llio  hoart,  which 
alirayii  stops  in  diavtolo.  It»  action  in  very  timiill  ilnncs  is  uncertain, 
but  thuro  is  coniudoniblo  ovidonce  to  indicate  that  it  irritatoa  or  etimu- 
btoa  lh<  apiniil  and  the  cardiac,  and  oven  tho  vaso-motor,  centree.  On 
tho  vagi  and  on  t&o  motor  norvo  triintts  it  has  no  marked  toiluenoo. 
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Action  at  Chloral. — Tbo  conv<mio»  of  clilnral  by  alkolUis  in  solutioQ 
into  ciilorofonii  ami  fonuic  oeid  first  »ugjti:4t«>]  lU  nae  in  medicia«  to 
Libbrcich  {Wiener  ^feJizinisch«  iVochi^nschrift,  August,  1869);  and  lh« 
theory  lliat  iw  uftLion  is  rciilly  duo  to  chloroform  gviwraUHl  l»y  tho 
ulknIiiiiLy  of  Uio  blood  has  bwju  rocoivod  with  favor  by  Pcrwuini;  and 
ot.hvr  writcrn.  Tho  cvijonpc  by  which  tbia  lb«ory  is  to  bo  disproved 
or  vstablisbctl  is  twofold  in  its  nature, — i.r.,  vhoinioal  and  ph^'itiologicAl. 

Porjonno  (J'lunuil  de I'harmaeie  ft  de  Chimin,  1870),  by  diKtilling  tlio 
blood  of  uiiiniiils  jioisonoii  by  chloral  at  40°  C,  a  tumpcrntura  decidedly 
above  that  of  tho  body,  obtaiood  chloroform ;  and  his  rosult^  havo  born 
confirnicd  by  Pcllogio  (Schmidt's  Jahrbucher,  ]\A.  cli,  p.  89)  and  otlior 
chotnieis,  so  that  I  tbink  thoir  corroctncsti  is  not  to  bo  queilionod. 
Thoy  arc,  however,  nut  docisivo,  for  it  is  ponsiblo  that  tho  chloroform 
may  bo  formed  dui-ini;  tho  diittillatioi],  oivinjf  to  tbo  comparatively  high 
beat  oinploycd.  This  ovidoDce  ia.  then,  to  be  thrown  out,  capocialty 
SB  lIanininrst«)Q  {Ibid.,  Ud.  cli)  has  found  that  if  chloral  bo  mixed 
with  frvsb  blood  and  streams  of  carbonic  acid  be  forced  through  it,  no 
ob1or«forra  can  be  detected,  but  if  the  mixture  be  heated  ibe  latter 
can  be  obtained  in  abundaneo.  Further,  in  dot:s  deeply  poisoned  with 
ehloral  ibe  same  observer  examined  the  ex]>ired  air  and  a  portion  of 
the  blood  without  finding  clil<:i-ofonu.  although  wht-ii  a  clyMlur  of  the 
annathetic  was  j^ivon  to  tho  poisoned  an'inal  chloroform  could  bo  do- 
toctod  in  a  few  minutes  in  both  tho  biotd  and  tho  breath.  Id  non- 
chloralized  animals  to  which  ^milarcnemala  were  given,  tbo  chloroform 
could  bo  found  in  tho  breath  bi^fore  ana)«chLtuu  was  induced.  Itajewsky 
(_Ibid.,  Bd.  eli.),  Amory  {New  York  irr.d.  Journ.,  1870),  and  Von  &Icrin)f 
and  lEunculu-t  (,B<.richle  Zhutschai  Chcm.  Gaeli,  1875, 1.  (i62)  hare  COO- 
firmed  thu.ic  ru»ult»:  cio  thtit  it  may  be  considered  settled  that  chloral 
mixed  with  blood  at  ordinary  tompijratui'os  remains  unalteiod,  and  that 
in  tho  most  sovcre  poisoning  no  chloroform  can  be  detected  Mtber  in 
tho  blood  or  iu  tho  expired  air.  llamniarsten  oxanilnod  tba  blood 
and  expitvd  air  unsuccessfully,  for  chloral,  in  dogs  poisoned  with  the 
drug ;  but  Amory  (/oc.  eit.,  p.  816)  has  obtainod  A-om  the  blood  acicular 
crystals,  evidently  of  chloral.  The  exa*t  fate  of  chloi-al  in  tho  sysluin 
can  scarcely  be  considerod  as  established,  but  it  is  probable  that  it  it 
eliminated  with  the  urine,  and  at  least  partially  in  a  changed  condition. 
A.  TomascewicE  recognized  it  in  tho  secretion  mentioned  by  mvana  of 
the  delicate  iaocynnphenol  reaction*  of  HoiVinaon  (I^&ga't  Archiv,  ix. 
35).  Feltz  and  Kilter  {Comiites-Rnndus,  Ixix.  9tif>]  bslie^'ed  that  tboy 
found  sugar  in  the  urine  of  chlomlized  animals,  but  both  Von  Moring 
and  Muscnlu^  (loc.  cit.,  663),  and  F.  Eehordf  {Archio  /.  Kxper.  Pathol. 

*  Mknjr  ohtmiiU  b*T«  failed  to  Ood  etiloml  Tui  niint  of  a  dolioato  toiL  Dr.  F.  OplM 
{Kiinh.  Mtd.  Su'y.J.nri>..xt\t.tit)  aaiTmi  Ibil  Ihs  lulplilda  artrnmonlBin  atTont*  a  mUM 
<if  rC'M^ulnjc  niDnEfl  atnimnta  of  Ihct  dru;. 

t  RiAmi  La*  aln  liiund  lint  clilotal  «lll  ptorait  tb*  ileiolnpaml  of  diabviM  1^  Ibt 
Bwnu\t  pritk. 
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vnd  Pharm.,  xii.  27<i)  h^vo  ebowti  that  tho  ttubtitnnco  which  radiicoH  llic 
copper  Kohidon  will  not  undorgo  Ibrmentntion,  and  Von  5tcnn;T  god 
Miix'tiliis  hnvo  flopnrutod  it  ns  uroehloralic  add  in  colqrloes.  shining 
oeodlos,  ofton  iimin^il  in  elar-tiko  groiipis  ttoluhio  in  wal<^r  and  in  nlco- 
\m\,  insoliihlo  in  olhor.  llio  existence  of  this  acid  hiis  boea  oonfinncd 
and  its  chemical  proporltc«  etmliod  by  A.  Itoi-ntrncgcr  (fnttatf,  Sigsert., 
WarburK.  1879).  and^ir_B^mz  {Arch.  f.  GesamnU  P/i^sioto^.,  1882, 
506),  who  found  it  deetitutg  of  hypnotic  or  othi>r  active  physiological 
powers, 

Tto  physiological  evidence  ta  In  strict  nccor<l  with  liio  chomicftl  in 
nbnvrlii^  thnt  cblornl  U  not  converted  into  cblorofonn  In  tho  Kyfitcni. 
While  chlonil  jii'ufliicoit  n  longer  and  mor«  inlvuM;  alccp  Ihiin  dom  chlo- 
rofonii,  the  hittor  agent  ncta  much  more  doctdodlytui  an  aiUMthftlJe. 
At^in,  Djurlierg  (Schmidt' s  JahrbUcher,  IW.  cli.  p.  81)  hw  Hhown  thnt, 
while  nfter  oblorofonn.poi^oning  biliary  coin  ring- mat  ten  appear  in 
the  urine,  lifter  chlorjil-jioisoning  nono  cnn  bo  detoctod,  nnd  that  when 
cblomi  w  ad'liKl  to  blood  oulitidu  of  tlio  body  no  dwitnietion  of  the  roil 
disks  oc«urs. 

As  was  first  shown  by  Cohnhcim,  Jf  the  abdominal  vein  ofa  fVo;;  be 
op«n«4  and  salt  water  bo  injected  until  almost  al)  tho  blood  It  washed 
out  and  the  circuJaloiy  system  is  filled  with  tho  R>reign  fluid,  ths  b»- 
trnehian  will  life  l>om  one  to  throe  dnye  in  appart^ntly  perfect  health. 
Both  Kajewsky  (he.  cit.,  p.  31)  and  Ivowisflon  {Jieicheri'i  Archio  fur 
Analomie  tind  Physiologic,  I8T0,  ]).  3-16)  have  foun^  that  upon  these 
"salt  ftogs,"  with  the  cireululing  fluid  completelv  uoutral,  the  oblur^ 
acta  prcoiiwly  us  in  the  noniiul  frog, 

I  think  the  evidence  which  hax  boon  Adduced  eompletvly  disproves 
tho  ohtorofonn  0)«pr}',  and  ibreci  n«wnt  to  tho  propuitiliou  that  chloral 
aotA  directly  npun  tho  organism. 

TiiKiuPBCTics. — Tho  results  of  tho  clinical  use  of  ohionil  aro  in 
atriot  accord  ^ith  ita  known  pliysiolugical  action.  Tho  indication 
wliicli  it  nwwt  usellilly  mceto  is  to  iiwftica  _«ieey.  Tho  more  purely  ncr- 
TouK  Ihu  wakcriilnoss  »,  the  more  succossf\il  is  this  remedy.  When 
from  functional  over-excitenicnt  of  the  brain  due  to  excoBsive  menial 
^rain,or  tnta  anxiety  or  other  kindred  ciiusOj  the  pntient  cannot  sleep, 
chloral  is  by  fhr  our  moat  valuable  hypnotic.  On  the  other  band,  when 
severe  pain  causoe  wakelVihiwA,  chloral  U  of  very  little  value, — at  least 
in  doee«  which  I  think  t^afe.  Sometimei*  even  in  Ihoso  caf<eei  sleep  will 
cone,  but  U  will  very  ot^on  he  a  ru»Llo.i><',  li'uiiblcd  sleuji,  with  moaning 
or  oiJier  IndicatloiiN  of  stilfcnng;  and  it  may  bo  lliat  tho  patient  on 
awaking  will  complain  that  he  ba«  BuRbrod  more  while  iflocping  than 
\yhen  awake. 

io  the'itceplfMness  occorring  at  times  during  convatetwrtce  from  acuto 
diMn«e,  ('hliiml  is  very  efflwidous.  In  tho  oarly  stages  o(  ffvert  it  i« 
Mtnetime-i  nf  advantnge;  Dr.  Russell  ((fingyow  Med.  Joum.,  Feb.  1860) 
rucuintiieri(Ui  it  especially  in  tho  kiH  delirium  of  typhut  -n  it«  earlier 
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stagos.  In  advancod  fevor-caaes,  when  tho  aj-mptoms  ore  gr&vely 
tidyaamiv,  I  conceivo  ihat  ttie  uho  of  chloral  would  bo  very  porilous. 
Id  delirium  tremens  it  often  induciM  sloop  i-cadUf,  but  not  raroly  it  fails, 
avcn  in  lar^  dose.  In  tbo  slobplossncas  of  acnto  pueqioral  or  non- 
puerperal mania  thoro  ia  abundant  testimony  to  the  value  of  cbtoral. 
it  must  not  bo  foi^lten  that  cliloml  Id  a  dangumuit  remedy  when  ihero 
is  cardtao  woakneaa;  and  when  in  any  of  tho  diauasoii  juHt  ttpoken  of 
there  ia  reason  to  auitjit'ct  a  fatty  or  uvon  a  fooble  heart,  great  car^ 
must  bo  eserciaud  in  tliu  admini-tLrulHin  oT  i-hUiral.  Under  mi(.-li  cii-cuui- 
stances  the  dosu  of  ten  grains  kIiouIi)  nut  bo  exceeded,  and  »lioutd  not 
be  repeated  inoru  than  oncu  nnluM  allvr  an  intorral  of  iKvcml  Iiotira. 

Dr.  Lyon  Playfair  (//.inert,  18TI,  vol.  i.)  bait  introduced  llio  two  of 
chloral  an  a  lucana  of  alleviating  tbo  Hiifl'cnngM  of  parturition,  and  haA 
been  followed  tosoroc  cxlcnt  by  other  pracUtioneni.  lie  alRrmic  ihat  it 
produces  a  ilrowsy  stato,  trvm  which  tho  woman  i»  aroui^-il  by  tho  uter- 
ino  contractions,  which  are  ahnottt  rubbed  of  their  paintu!  charactor. 
So  soon  as  tho  •'  pains"  begin  to  bo  active  he  adminiators  tiHoon  graios 
of  tho  drug,  repeating  the  doeo  in  twenty  minutes;  thirty  grains  om- 
ally  are  sufficient,  and  ho  has  novor  given  inara  than  a  drachm  during 
a  labor.  'I'owarda  the  close,  when  the  "pains'"  become  very  sorore, 
iuhalations  of  chloroform  or  of  ether  may  be  practiced  iu  the  usual 
manner.  It  is  affirmed  by  other  obstetricians  that  in  rigidity  of  the  os 
chloral  is  often  of  groat  service,  by  aiding  in  tho  desired  relai:ation,  and 
at  the  same  time  luatei-ially  nlltiviatlng  Hutlcriug. 

On  the  whole,  aa  a  pure  hypnotic  chloral  Ia  indeed  unetiualled,  and 
nuiy  be  uttad  in  uU  canuH  whvn  no  con tra-iadica lion  exiata. 

Tlie  second  indication  to  meet  which  chlora3  may  be  viuploycd  19 
to  relax  upturn.  For  this  puqiusv  it  haa  buon  used  with  advantage 
in  pverperat  aud  urtrmie  convulsions.  It  must  bo  rcmombored  that  in 
many  of  these  chikis,  although  noxt  to  chloroform  tho  bwt  paUiativo,  it 
is  only  a  palliative,  aud  must  only  be  used  u>  quiet  tho  nervoiia  db- 
lurbani-e  until  other  remedies  ean  have  time  to  act.  In  tetitnut  it  has 
boen  claimed  that  chloral  is  the  remedy.  l>r.  Jos,  B.  Beck  {Si.  Louis 
Med.  and  Sunj.  Journ.,  June,  IS72)  has  colleoted,  of  tbo  traumatic  fonn 
of  the  disease,  thirty-six  cases,  with  twenty-one  recoveries,  in  which 
chloral  conelituled  the  whole  or  the  major  part  of  the  trcatmeot. 
Beferenoea*  arii  given  bulow  to  tifty-ux  oaaea  in  addition ;  so  that  tiw 


•  BEoiTiBT.—FerguHOD  [Bdin,  Mrd.  Joani.,  Jul;,  Ifi7l) ;  WaUon  (KaneM,  ISTS);  DaH. 
iMt;  Ubj;  BDllsnlynci  CiuhinE(/^isi^ii  iltd.  and  Surg.  Janm.):  Iioircgivvn  (On'l.  Jf<V. 
Jo»ni.,  1ST:,  p.  4U3]  {  Hvrnilrm  (jti/aiitn  Veil,  and  Sarg.  Joani.,  1&T3,  p.  W)i  IfaniaDiin 
(/■rfiaa  Mtti.  f^cK.,  April,  1S7I);  Klchclut  (Bnlltiln  TUrap.,  Iiixn.);  I.uawa  Pspalhuitl 
((7«i.  .V/d!entr,  IK:i,  p.  178))  Batttij  i,BuU.  TA/rop ,,  liii.i.);  Dine  (^iihMSIC,  I.  )M)i 
C»iiry  llJull.  rJi^'f^.,  loiii.  198);  DunuMt  (C«itnMt./.  Cl-!nryii,  ISTA,  TTS)  i  LaunD*  (t* 

{Laartt.  W!.U.\i«,)3  cM<(|  B«iD  ilnndoa  PraM.,xt.  Ifil],  1  «uta;  HobcrU  IAkt.  Av. 
Utii-  Sri..  Illir.  42U).  I  am;  Itnrofll  ( MxWnnuli  latrtl  and  CIMr,  tSiO,  SIS),  3  MM). 
P^Tiu— Peru  [Sckvtidft  JahrlSfhrr,  Bd.  gli.  |>.  110),  S<W«;  VisBtmn  [ladian  Kid, 
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figuroH  sUiiul  furty-ei.^ht  rQCOTortes  and  t'orty-fonr  doalhs.  Tbo«o 
rmulle  lio  Dot  soem  to  warrant  the  high  eatimatie  which  h:i8  boon  act 
ipon  tho  vilIuo  of  chloral  in  totaoua.  Dr.  Ma«uamant  {Practitioner, 
iovembuT,  IST4)  haa  «iipIoy«d  llio  rutitedy  in  a  difTerent  way  from 
what  is  Offual.  B«li«ving  ihiil  ll  dxoria  vary  UtUo  control  over  tho 
flpaaniH,  he  Una  not  lued  it  for  Buch  i)ur]>onc,  but  hoa  uaed  it  eEinply 
aa  a  hypnotic,  giving  tfa«  puiioiit  forty  griiiitN  of  il  at  bedtlmo,  and  only 
whon  ibo  wmiK-ml ui-o  ri»o»  abovo  101°  F.  a  ainglo  doso  of  thirty 
gmjnn  in  tho  inonting.  No  olhor  mudieinu  w  given,  but  tbo  putiout  is 
made  to  swallow  four  ounces  of  milk  with  bnindy  ov«ry  four  hours, 
one  «sg  being  mixwl  with  tho  milk  morning,  noon,  and  livening.  Ho 
Hsorta  that  in  this  wity  out  of  twenty  ooni^cctilivu  otutiw  (all  trau- 
matic?) ocvurrin^  in  nalivos  of  India  ho  has  Huvod  svvvuti-un.  Hy 
own  opinion  ia  that  no  one  un.i;le  remedy  uffuriitt  iho  buet  chances  ia 
l«tunu:^  but  that  a  combined  uau  of  bromldo  of  [Kilasnium,  opium,  and 
chloni)  eliould  eonnUtuto  tlie  baHia  of  troalment,  the  puticnt  alto  boiag 
supporlod  with  food  to  tho  ntmost  In  sti-ycliniuo  ntul  other  toxwniiQ 
oonvolaioiu  chloral  is  oilon  of  groat  value.* 

In  trismve  tuttcfntium  Dr.  Widcnhofer  {Bo*ti>H  Med.  and  Sur^.  Journ., 
1871)  rocommonds  it  very  highly,  lie  vt^y*  that  in  tho  Children's  Ilom 
pital  ho  formerly  lo«t  all  his  casos,  but  that  by  Ita  use  ho  has  saved  six 
it  of  twelve,  llo  gives  it  to  a  you»g  babo  in  ouo-  and  two-gmin  doses 
Puy  the  mouth,  or,  when  the  spasms  prevonty  in  double  the  quantity  by 
the  roclum.  In  chorea  chloruL  has  been  uaed  aometiniea  witli  great  ad- 
vantogo,  more  oAon.  I  think,  with  the  result  of  Bini|>ly  diminishing  tem- 
porarily Uio  choreic  movements,  and  sometimos  witliout  any  effeoL  In 
my  own  osperience  the  moTomenta  have  generally  rutuniud  with  un> 
abated  violence  ao  aoon  aa  its  exhibition  waa  suspended.  As  a  nocttirnal 
qutetant  and  hypnotic,  it  would  appear  to  otTer  very  groat  advantages 

oasoaof  acvle  chorea  in  which  apeedy  death  Is  thn<at«ood  IVom  thi> 
int  and  violent  movements;  also  in  cases  eoroplicatod  with  fraii- 
turoa,  where  a  temporary  lull  is  of  importancu. 

In  puerperal  cojivuhiuns  its  u»o  in  large  doses  has  iiicl  with  a  great 
nl  of  favor  ^»e«  Phila.  JAJ.  Tm<*,  vol.  iv.).  A  hnlf-dmehm  may  be 
itxhibiliHl  at  oncw,  and  hslf  llio  qmmlity  every  hour  or  two  pro  re  nata. 

In  tbo  c^RVuUians  of  children  it  hiw  been  employed  with  apparent 

1;  in  erampt  in  pregnant  women  it  has  boon  commendod  by  I>r. 

(orgenstero  Iwitner  MM.  J*re4sei  Nov.  ISTl);  in  aingaltva,  by  Dr 


^0«i.,  April.  UTD.ScaiM;  BftwloD  ( JhfMo  TK4r»p.,Uxxri.),  I  i»tt»i  Blin  (AM-!,  3  «at«ij 
•lit  [^VuCaUI./.  CAf'r.,  mt,  J»2).  3  muc*;  KobeiU  {Ann.  J^n.  Utd,  Sc,\,  lxiiT,43a),  S 
i>«:Cnv(dlIii(T<iiilr*rMinui]  (JTalfon'n  rA^rn/i.,liiail.)  i  I,»hbt«  (/CM.)  i  lUtd  ISiimtiSl'i 
^Ja>.ri^  M.  «lt.|i   LuiiKlaDBU*  {BkII^Hii  TAtrap.,  Ixiiiti^  ISN)  |  V*ni«iiil  {/l-ld^  rxxitll., 
1814,1   Bmii  (£»iiJ«i  /Va«l>il(Mi(r,  xx.  tSI);    BoUMiuUr  {OnliiilU. /.  VM'.,  I)<;a,  117); 
iSr«Nfc  lU  Prvsrtt  MttU,  ItTS,  1U)|  PuglUM  (^dHn.  4,  Thtrt,),.,  \tr.i.  311):  «ub 
I**. 
*  rw  ■  \*ftt  (IlKviripg  llic  rebtloat  of  ctitonil  to  rArtuna  msitllj  uniiuiwrtant  alkslolili, 
•W  Auk./.  BJiitr,  PmA,  Hit  TAoHfi.,  li.  MO. 
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Leavitt  {Amer.  Journ ,  Mft.  Set.,  April,  1871) ;  in  the  spasrocNiio  noeturnal 
eitureala  of  cbildron,  also,  it  may  often  bo  uiiod  with  advantn^  (Dr.  J. 
B,  Bradburj',  Brit.  Med.  Journ.,  April,  1871);  io  largHgiemua  ttridalut 
(Dr.  Robn,  JaMveA  fUr  Kinderkrankheitm,  1871)  and  other  spaamoilic 
nffcctionH ;  in  n<KiHrn<il  emiitions  at  bedtime  it  is  of  serrioe  (Oascoyno, 
Brit.  JUed.  Journ.,  1872).  Id  ahooptng-cough  it  would  seem  to  ha  «f 
vory  great  value,  aa  hoa  been  attested  by  Drs.  Adams  {Lanert,  \.,  1870), 
Mur(!hi.'*()ii,(WrU,ii.,1870),Rij;don{/^-[irtifion^,xxvli.,  1870),  and  Wator- 
boDso  (^Ibid.,  Dec.  1870),  and  by  various  French  obaorrvrtt.  Small  doftca 
(two  to  eight  grains),  repeated  at  reigular  Inten-als  during  the  day,  aro 
ofl«n  Tory  efficacious  Amillier  plan,  ooperinlly  iiwful  when  the  parox- 
yums  arc  very  sevuro  at  night,  is  lo  give  a  full  do«o  »(  l>c-dtiinc.  When 
thoro  is  a  tondoney  to  bronchitis  and  pnoumonin,  chlomi  must  h«  used 
with  core,  ns  in  Iarg«  do«w«  it  favors  eongmtion  of  the  lunf*s:  yet 
Mtirchison  saw  n  very  threatening  case,  complicated  with  bronchitis 
and  pneumonia,  greatly  hunelilcd  by  itJt  exhibition.  In  asthma  it  bas 
sometimes  boon  of  tisc,  but  more  often  it  has  failod.  Its  hypodermic 
use  in  the  iilgid  stnge  of  cholera,  ns  rwommondod  by  Dr.  Hall  ( Lanett, 
Miy  2,  1874),  appears  lo  mo  of  very  doubtful!  value. 

The  third  indiciition  for  which  chloral  has  bocn  used  is  to  relieve 
pain.  That  it  will  do  so  when  given  in  reiy  lar^  dosc«  thoro  can  bo 
no  doubt ;  but,  untvifs  the  dose  be  so  largo  as  to  be  dnngerou^,  my  ex- 
po i-ionee  of  chloral  is  that  it  is  of  little  vnluo  as  an  unaistholit-.  Its 
powers  in  this  diroction  are  incomparably  less  ihnn  those  of  opium,  and 
its  habitual  use  ia  probably  attended  with  very  grave  dangers. 

Theoretically,  chloral  might  bo  of  use  to  reduce  temperature.  Ita 
other  active  properties  will  probably  completely  int«rforo  with  its  use 
for  this  purpose  in  the  vast  majority  of  such  casu«,  oapocially  aa.  In 
oi-der  to  check  the  development  of  animal  heat,  th«  doso  miMt  be  very 
large.  When,  however,  there  im  a  liigh  sthenic  state  of  the  syatem,  It 
might  bo  tried  with  caution  ;  but  olinioal  experience  is  almost  entirely 
wunling.  I  know  of  but  A  single  cn»e  (_Mcd.  Times  and  (*>iz.,  Mot. 
1869)  reported :  in  thin  ItH  use  in  said  to  have  given  sntififiic-tion. 

Locally  u  solution  of  chloral  (ten  peri'tiQt.  to  saturation)  has  been  used 
with  a«^orlod  very  good  elTecis  as  a  etimulnni  and  antiaeptic  in  foul 
ulcers,  buboes,  bedaores,  etc.,  especially  when  the  discharge  tn  IVee,  aa  a 
hnmostatic  when  there  is  ooxiug  of  blood,  and  as  an  antiseptio  and 
local  atin>dlhotio  ia  uterine  and  other  cancers.  Applied  to  tbe  akin.  It  la 
a  powerful  irritant,  and  hatt  been  proposed  as  a  vesicant,  but  is  said  lo 
oauso  excessive  pain.  Bee  JVfi9  York  Metl.  Jovrn.,  xxxvii.  4-1& ;  also  La 
Medediie  Moderns,  July  17.  18110. 

Fi-uli.iMor  Ore,  of  lltjnleiiux,  baa  proposed  intravcROua  inJeetioM  of 
chloral  as  a  substitute  for  other  and  chloroform  in  surger}*,  ami  as  a 
in«nng  of  combating  tctami«.  Hla  suggMlion  has  been  carried  out  by 
him«>eir  and  oUiers  in  a  number  of  onaoe  with  OMcrted  good  ro»ut(«.  But 
in  other  instances  it  has  appircnlly  caused  death,  and  its  use  is,  in  my 
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OptnioD,  Biifloiii Icily  unjtiRtiliublc.  Tbo  virku  nro  twofold.  Undor  any 
circumMtnncM  cbloml  octftHioiiAlly  acU  with  uiii>.tpccto<l  riol«nce,  and  it 
bM  cauMod  dcAtli  ovod  n-hcn  uxbibitod  by  tho  moutb  in  whnt  are  usually 
oonti<Iero<l  Mfo  doRCA.  It  i*  plitin  tbnt  this  <luni;or  U  mstly  (ucranaod 
by  throwing  the  whol«  Ao*o  nt  on«>  upon  tho  heart  and  nervous  ayHtom. 
Efory  ono  who  hiis  pr.ictis(<d  intravonous  injoctiona  in  animab  mui^t 
b«  iiwiiro  of  Iho  exlraordinnry  rosulls  of  throwing  the  poiAoo  alinoxt 
undiluted  into  tho  raviiios  of  tho  heart.  Agfiia,  chloral  oxurts  n  very 
groat  influcnco  on  fibrin,  and  has  evon  beon  UHod  to  congiilittv  Ihu  blood 
in  TftricM;  the  inlravonoiis  uoo  of  the  drug  may,  theroforo,  be  prodtio- 
tivo  of  Ihmnibi;  indeed,  M.  Tillaux  ha.*  roported  a  ctiM  in  which  a 
TonouH  coagiilum  vroA  found  after  duiith  oxlending  up  the  arm  ovon  into 
Ibo  axillary  rein,  and  ucrompduiud  by  n  whito  hciarl-clot.* 

The  aniisrptic  pftwont  of  ehlornl  w«ro  apparently  first  noticed  by 
MM.  Diijardiu-Tloau metis  and  Uirno  in  1872  (ioo  Bulletin  Thirap., 
Ixxxri.  234}.  R«oently  the  subject  bus  been  Investigated  by  vnrioutt 
oOscrvent,  especially  by  Or.  Keou  {PhUa.  Med.  Ttma,  vol.  Iv.)  and  M. 
Pvrsonnc.  It  has  certainly  been  shown  that  a  solution  of  twenty  to  furly 
grains  to  Ihe  ounce  will  preaen,'e  animal  tissues  for  a  great  while,  and 
probably  indefinitely.  Moreover,  the  Unest  mioroscopionl  structure  a]>- 
pcara  not  to  be  altered  by  a  solution  of  this  strength.  Dr.  Keen's  first 
expericni'cs  led  him  to  hope  that,  aa  chloral  does  not  materially  alTuct 
the  color  of  tho  tissues,  il  might  be  useful  in  tho  di^eoting-rooni,  and 
mbucqiient  tmlH  of  it  have  confirnicd  Dr.  Kvcn'a  firal  kopM  (Amcr. 
Joum.  Jftd.  Sci.,  July,  1873).  Dr.  Koon  has  alao  had  gr»iit  satisfaction 
ID  the  UM  of  chloral  to  keep  f^  {torn  odor  tho  uriuaU  of  parnplogics 
■nd  olhvr  palicnts  xufreriitg  from  incontincnc«. 

ToxicoLOur. — That  chloral  u  a  dnngcrous  agont,  capable  of  doslroy- 
ing  lifv,  in  alt«»t4:d  by  n  nutnber  of  publiobod  comm;  bat  thia  Is  truo 
of  otbor  drugs;  and  the  practical  point  to  be  dctorntinud  is,  Dues  it 
over  act  out  of  proportion  lo  the  amount  ingested  7  or,  in  other  wordis 
doM  tho  onjinury  thornpoulic  do»o  ever  become  toxic,  and  doce  it  over 
not  In  a  oumulutivo,  tiuoxpectcd  mannur?  Abroad,  it  has  very  com- 
monly l>voa  prmcribcd  in  half-draohm  and  oven  dmcbm  doses,  and  in 
tho  vaHt  minority  of  cases  without  any  bad  resultn.  That  thirly  gruns 
ia  not  A  Mfv  dotio  is  shown,  however,  by  the  case  of  Dr.  lioynolds 
(_Prttctilioser,  March,  1870),  in  which  forly-fivo  grains  caused  most 
alarming  dymploms;  by  thnt  of  Dr.  Wiilmjn  (.V/«f.  and  Svrg.  Jieportrr, 
Jan.  27,  1871),  in  which  cighly  grain*,  given  in  tun-grain  doflos  spread 
over  lhirty«ix  hoim,  nearly  proved  falnl ;  mid  eHpecially  by  a  number 
of  €MM  recorded  by  Dr.  H.  W.  Fuller  (^Lancet,  March,  1871),  in  some 


*  Aoj  «ii  dnfrOM  of  fallowing  llila  sutiinci  (urtlisr  •till  Hb'I  (ho  rullimiiig  nCtttaeta  «l 
tkImi 

A rrklrtiGt:,  a..  X«74  I  Bulhlli  itr  rAti'l..vt:s'i\\l.n7t:  am.  Mt^  .xlr..i«7ti  OoM. 
VAI.  .r*  lt,^mnr,  xUi..  X^U;  Oaz.  <Im  H3,.Uniu,  IST4i  U  fnyrh  MtJ.,  IfTij  Jtantl 
i»  n/nv,  ISTl :  P'tm  MM.  Btlgt,  OoL  IV*. 
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or  which  Toty  nlonning  symptonifl  foltowod  the  exhibition  of  thirty 
^ins,  and  in  on©  doath  in  «  healtUy  youni;  womAn  of  thirty.  Dr. 
Schwaighofpr,  of  Vionna,  records  (/ruA  Jlosp.  Qaz.,  1873)  coma  s»d 
death  in  a  drunkard  folluwin^  the  inj^OHtion  of  hnlf  admchm.  Dr.  W, 
n.  Lathrop  ( ¥Mr-B->oi  of  Thempevtics  and  Phnmacy,  IS72,  p.  254) 
records  the  easo  of  a  man  previously  he&llby,  but  sulToring  from  do- 
liriuni  IromeuB,  who  took  sixly  grains  botwoon  12  and  1  p.m.,  at  2,30  p.ji. 
twenty  grains  more,  and  at  3  psi.,  no  cffoot  boing  mnnifpst.  twenty 
grains  more,  ilis  physicians  then  left  him  eleeplees  and  complaining 
only  of  a  sli^lit  paralysis  of  tho  lower  extremities;  and  almoet  in  n 
mnmont  he  was  dead.  Other  cases  mijflit  be  quoto<l  (see  Berlit.  Klin. 
Wochmsehrift,  187G),  but  the  above  are  sufficient  to  show  that  chloral 
may  Itfll  suddenly  and  unexpectedly. 

An  oliaervation  of  I'l-ofoMor  Vulpian  (.Cow.ptes-Rend«t,  Ixxxvi.  13ft3) 
thrown  much  IiKht  upon  these  sudden  doathn.  lie  found  that  (tal> 
vaniKAtion  of  a  divided  vafi;uB  would  caune  in  a  chluralised  animal  not 
momentary,  but  permanent,  arrest  of  rc-<piration,  if  the  centrto  end 
was  8eluct«d,  or  permanent  diastole  of  the  heart  if  the  distal  pari  of 
tho  noTTO  was  attacked.  It  is  very  probaMe  (hat  in  a  man  imdw  the 
influence  of  ehlnrotbrm  or  of  chloral,  death  may  bo  precipital«d  by  a 
oligbl  peripheral  inhibitory  irritation.  I  think  tho  practical  dodtictioo 
IVom  the  known  Ihots  is  that  twenty  grains  is  tho  hi<^be»I  safe  do«o  of 
chloral;  tlutt  lhi«  amount  should  not  bo  repe«lo<I  olXcncr  than  once  an 
hour,  aud,  when  sixty  f^ins  have  bcon  takL-n,  not  a^ain  for  some  houra, 

^olese  in  very  urgent  cases,  as  acute  tetanus  or  violent  chorua  thnat- 
iing  sjK'ody  dissolution,    On  tho  other  hand,  recovery  has  bc«ii  n- 

"ported  by  Dr.  lishleman  {PhUa.  Mol.  Timet,  Oct  1870)  after  tho  io- 
f^ttOD  of  four  hundred  nnd  sixty  f^raina.  There  are  no  lesions  found 
after  death  fVom  chloral  which  can  be  considered  patho^omoDie,  but 
a  dark,  bloated  countenance  and  other  evidences  of  death  fVon  asphyxia 
have  been  noted  in  some  cases. 

Tho  treatment  of  chloral -poisoning  is  identical  with  that  of  opium- 
puisonini,',  consistiuR  in  the  free  use  of  alcoholic  nnd  external  stimulanta, 
such  as  sinapisms,  dry  heat,  frictions,  Itage  Hat  ions,  etc.,  to  maintain  the 
circulation,audofshaking,walking,  application  of  dry  electric  brush,  coM 
douches,  etc.,  to  keep  up  the  respiration.  In  pnictisinji;  these  mcasurm 
it  must  bo  remembered,  however,  that  the  patient  in  chloral-^iaonin^ 
is  much  more  apt  to  die  of  oxhnuslion,  and  especially  of  cardiac  failure, 
than  in  opium -poisoning;,  and  that  therefore  those  methods  of  arousing 
the  nerve-ocntros  which  do  not,  like  walking,  require  the  expenditure  of 
cfTort  oa  the  part  of  the  patient  are  to  bo  preforred.  Artificial  respinv- 
tton  should  always  bo  resorled  to  before  natural  respiration  altogether 
fails;  and  Clemens  {Schmidt's  Jahrhixchcr,  Bd.  cl!.  p.  99)  has  found  that 
animals  aaphyxiated  by  chloral  may  often  be  at  once  aroused  by  the 
Inhalation  of  oxygon.  Hypodermic  injections  of  strychniue  have  been 
recommended  on  theoretical  grounds,  and  a  case  is  reported  by  Dr. 
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B.  \V.  Stone  (LoaltcilU  Med.  Nett»,  xr.  17£>),  in  wlitch  Anir  hundred 
nnd  tw«nty-fivA  gniiiM  of  cbloml  wimxi  tngCHt«<1,  And  recovery  oo- 
ciirrMt  nflor  Iho  liypodcrmio  itne  of  onu-fidh  of  n  ^rrnin  of  nirycliitino 
in  diviil<Ht  doHPA.  Atrnpino  vcomx  to  mo  n  rcry  rniioiml  ntrncxly,  n»<t 
Dp.  I.  M.  Booth  roporl*  n  «a»o  (/^iwrf,  188-I,  I.  -168)  of  recovery  aftor 
ntiotit  oil )  hiin<lro(l  nnd  t«n  gniiiiti  of  olitoml  iinili.^r  tlie  aw  of  tincture 
of  K'llitdonna.  ProbiiMy  it  will  herciiftiT  lie  found  thnl  it  U  very  im- 
portnnt  in  all  tomut  of  lIirpntiMiitig  niu-c^l imu  to  maintain  the  animal 
Itcat.  Dr.  T^niidur  Bnintoii  hn*  nliowii  (Journ.  Anaf.,  viil.,  1674)  that 
if  tiio  Ixjdity  tftniperntiire  hts  nminlniacd  artificinlly  animnln  Minrlve 
doMt  of  chlomi  ii^imlly  fiitnl,  or  rccovor  conm;ioiiMnc«i4  more  quickly 
than  18  noriiinl  after  «miiU  dntw^i.  Tlio  tnfcrciico  in  very  olivioiia  that  in 
hiiinnn  chioml-poiKOninfr,  hy  the  ««©  of  <lry  external  h«nt,  hot  blanlcetii, 
hot  tKilhfi,  and  other  dcvicos  th«  warmth  of  the  pntient  «hotit(l  ho  main- 
tainod. 

Coiuidornblo  Attention  ha«  boon  giwn  both  in  ihtu  country  and 
abrood  to  the  snhjeet  of  ehronic  ehloml-pois^ninrj ;  and.  while  soino 
nffi-ctionii  liiivo  been  orronoon^ly  nllributod  to  tho  dnij;,  then)  i>ccmii 
to  he  no  doul't  that  its  long-continued  u»o  ofton  <lin«t  procliKio  wprioiw 
fymplomx.  Ttio  (rases  tira  divisiWc  into  two  or  ihrcc  group*,  which 
a»,  howoTop,  really  artificial,  as  ts  hIiowu  T>y  the  occurrence  of  cases  bo. 
lonijinj  to  two  or  even  three  of  (ho  groiips.  Tiie  first  of  these  incliidos 
Ihaso  pntientfl  in  whom  the  iwipirjiiian  is  chiefly  affected.  The  dyc])n<ea 
may  bo  alight,  nnd  may  onlj'  bo  felt  at  tlmen,  M  after  exertion  or  aflor 
raoals;  hnl  it  may  he  constant  ami  iilnnnSi^.  Ca.'<M  of  this  chnntetor 
are  rep^irled  liy  Jaitrowitx,  by  Si-hide,  and  Ijy  LuSwigTCIrn  (/i%cni. 
Zeittf-hrift  fur  Ptyrhiatrie,  xxix,,  1872 ;  Practitioner).  In  ono  iimaiitx 
(Professor  N.  R.  Smith,  Boston  Mai  and  Surg.  Journ.,  1871)  dooth  fhom 
bronchial  ofrnsion  in  Ijelicred  to  have  been  eaiiaodjiy^chloni)^  I)r.  Kirn 
aflinnH  {Berlin,  Klin,  IlVA^fldMr.,  xx.  721)  tliat  in  some  ea«<»  montnl 
disturbanco  with  hall iiei nations  oc-eiirs. 

In  the  wcond  group  of  ciu<c».  eruption*  of  Uip  «!cin  are  t|,ie  vliEcf 
manir<Mtalion»  of  the  i  '  :'  mi  i  Tn  the  mildMt  of  thcso  there  i»  no 
diMinct  rash,  only  the  hi  jm  ,ii:iI  itppuarance  of  transient  red  blotches 
on  the  fnoo  or  neck,  But  n  very  extraordinary  tendency  exists  to- 
wards the  production  of  a  raith  or  dixoolomtion  at  the  sliglitcHt  eanse, 
M  that  drinkin^  a  i^lass  of  wino  will  produce  nn  intense,  even  liriil, 
erythuinntoiw  redness  of  the  fnco.  In  other  instances  thoro  is  marked 
etythoma  (Schule,  Mlyem.  Ztitichr.  fur  Ptyehiatrie,  xxviii,),  occurring 
first  in  spots  upon  the  flico,  but  extending  downwards  to  the  trunlt, 
twcoming  more  nnd  more  jtenoral,  and  showini;  n  marked  tendency  to 
(bilow  tlio  nerve-trunks.  This  erythema  is  Boemingly  due  to  vaso- 
tpotor  wMknem,  and  conwquonfly  is  allied  to  other  more  urgent  symp- 
lonu  soon  in  chloral  toxtcmin.  Sometimes  it  invades  the  mucous  mem- 
braiic«.  which  become  red,  swollen,  nnd  (edematous ;  and  if  the  jflanda 
are  involved,  as  in  a  case  reported  by  Dr.  Chapman  (Lancet,  1871),  the 
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result  may  bo  wrioiiM.  A  dvopur  iinplicntion  or  Uio  VMO-motar  and 
carcttuc  ncrvotis  systom  was  probably  tho  cniuo  of  ibo  gonoinl  twicnio, 
profound  wcalcncxs,  nod  faibirv  of  honrUncUon  in  tbo  com  mcoixlvd  by 
Profoesor  f*.  II.  Stnilh  (Joe.  cil.),  ProAxuior  Stnitli  aUo  call*  aUcntion 
to  deequnmation  of  tho  caticio  and  ulvuniUona  about  tho  natU  iw  being 
proeent  in  tlicso  casos. 

Id  tbo  thiiHl  group  of  cnaes,  potochin,  oochjnnoscft,  nlcontUouB^ and 
evon  hifjh  fovci"  anil  olhor  pyiemic  eymptoms,  &ns  nMurldil  io  hay.OuQQ 
proclucod  by  tho  coiitinuotis  uso  of  chlorat.  ll  eooniB  to  a\i>,  howovor, 
very  doublfUl  wbethor  tbe  drug  really  waa  iho  causo  of  the  dymptonu 
which  haro  boon  recorded  by  Criohton  Brown,  by  Uonklon,  und  by 
Kirn. 

Tbe  hnbltual  use  of  cliloml  as  a  narcotic  han  boon  itiduli;^  in,  it 
is  nsaorted,  to  a  oonsidorablo  extont,  and  Dr.  G«oi:g«  F.  Elliott  rv])on« 
{Jjitnfd,  1873,  i.  754)  a  case  id  which  '■  delirium  tremens"  foUowod  the 
wlthdniwal  of  tho  ncouHtomod  dmujchts. 

Aduikistoatiok.— Sulllcient  lias  boen  said  as  to  tlie  dose  of  ehl<H:aL 
It  is  best  givijD  diluted  with  a  weuk  synip. 

Mktacii LORAL  is  prvpared  by  acting  o  chloral  hydrate  witkaul- 
phurio  acid.  The  hard  white  substanoo  n-hicb  forms  nfler  a  few  days 
is  washed  with  water  and  dried  by  means  of  chloride  of  cakium ;  tfien, 
mixed  with  {;<im.  it  is  formed  inio  orayous  which  are  coaiod  witb  par- 
iilllnu  fur  cxUTiiiil  uav  an  a  oountor-irritant  and  locul  aniestbeiio.  It  is 
aaid  tu  bttjuu  iiTitiiiiiig  tlmn  yhti^iyftl  (Zuncet,  I^  ISTi). 

CiiLORALAMin. — By  the  iitMilion  of  »ariou»  pnncij>lo«  to  chloral  [ho 
German  chcMiintit  haw  pixidurvd  t-crtaJn  compoutid^  having  aclivo  pby»- 
iological  [iroporlios.  Among  thceo  is  Moraleyatiht/iUnt,  whoso  action 
rosomblvji  very  closdy  that  of  priiseic  acid  (OltoTTcrmwi,  T^tJfis.  Uorlin, 
1989);  cjiloralammonivm  {chlornl  and  nmmonin};  chloralHTttkam  i,chlorul 
and  uroUiano) ;  ildoTalformnmid  ^chlornl  and  formamid).  Of  those  com- 
pounds, tho  last  is  tho  only  one  of  practical  interest.  Under  iho  name 
of  chhralumid  it  has  boon  used  as  an  hypnotic.  It  is  a  slightly  bitt«r 
cryslatlino  substance,  soluble  in  nine  parts  of  water  and  onu  and  a  half 
part«  of  strong  alcohol.  It  is  decomposed  by  hot  water,  but  its  solution 
in  cold  water  Js^modfiraLely  permanent  i  it  is  rapTdly  decomposed  by 
alkalies.  In  the  lower  animaln,  cliloralamid  produces  loihai^',  narcosis, 
sleep,  and,  llually,  if  it  has  been  talcen  in  suflUient  amount,  death  fWim 
fltihire  of  respiration.  According  to  Langgaard  t^Thaap.  Atonattek.,' 
1S89),  in  tbe  rabbit  Iho  sleep  is  accompanied  by  pronoiuKwd  decraaiio  In 
the  amount  of  air  drawn  in  aud  out  of  the  lungs,  and  pronuuncvd 
lessoning  of  ihe  blood  prosaure.  TlicMi  results,  howeror,  are  vcarccly 
in  accordauoe  with  those  of  other  observora.  Otto  HnhiAx  (  Witn.  Jdrd. 
Wochens(h.,  18S9)  found  tho  blood-pruMure  very  slightly  aRectvd.  Vod 
Uering  and  Zunts  havo  shown  that  thu  fall  in  Iho  air  movtmeata  • 
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'ni|tfntt«D  ob(«iHO(l  by  iMnggaanl  «■«»>  not  grulcr  limn  iboM  wlilch 
roealt  Trom  8lo«p;  nn<l  nlso  obiained  de«p  sleep  aad  eveo  eomptofo 
ittiiustbvMiii  in  tho  nibbil  without  i(i)^I  9?  the  Bricrial  pruiiHiiro. 

lo  n  cmwi  of  uxperimonU  mado  by  l>r.  Coma  niitl  mywclf  in  ihe 
laboratory  ol'  tho  Univoreity,  it  was  f^tuuil  that  tbo  inllucnco  ttt  cliloniU 
amid  iij>oii  tlio  circulattuu  is  TjuyJiu^blii ;  oiily  thit  largest  toxic  Uohu 
lowering  Iho  artoriiil  prcMiiro  at  all.  la  iho  dog  thu  rOKpimtionit  wvni 
slwuyg  onormoiwly  hunio'l  by  tho  <lnig,  nltlioiigb  ik>  cxpoi-iniKnlti  v/viv 
made  to  dotermino  iho  nbeoluto  iimount  ul'  air  moved.  'Tito  acliiin  of 
the  dmg  upon  the  spinal  cord  was  also  irory  focblo,  and  no  porcoplibl* 
inlluenco  wan  shown  upon  tbo  nerves  and  niiwcloB ;  but  tbo  ofToct  upon 
Uie  cerebral  cortex  wna  very  pronouiiccd. 

TBCRAPErrica. — My  own  experience  with  cblomlaiaid  sooma  to  bo 
in  accord  with  the  ^neral  verdict,  that  it  is  »n  faypnotio,  slower  in  notion 
and  scan-uly  equal  in  cortainty  to  chloral ;  it  usually  does  not  cause  auy 
unploKiiant  afldrefTvciii,  but  aometiraea  produces  conAi^iop,  ji^iddinesa, 

IJu^^bioIio.  It  lia^  been  eapeotally  recommended  by  Hagemnnn  and 
Hm^MUneh.  ATed.  WochenscK.,  1S89)  for  the  relief  of  rardiao  asthma. 
tr  knowlcdgo  of  its  phyitEological  action  aeoma  to  show  tliat  ibo 
oaaortiooit  of  rarlous  clinicians,  that  it  iA  bettor  borno  tlian  chloral  iu 
caam  wboni  thcrv  is  cardiac  wcalcncaa,  liaa  a  foundation  in  fact.  It 
should  bt  given  iu  do*cs  of  from  iliirty  u>  fifty  grale^  adtniiilaUrcd  la 
watery  »Qluti0Q  or  cnpsulea  half  an  hmir  liiforo  expeoled^Umo^of  sleep. 

CaUHUL  CAUmOL — &\\isi\  parta  of  chloral  and  camphor  rubbed 
tOgoUwr  |ttodaoo  «  clear  liquid.  Dr.  Lenox  Browno  claimn  thjit  this 
"when  painted  over  tho  painful  parta  and  allowed  to  dry"  gtves  tb« 
groaUvt  rvlivl'  in  nearalgia,  and  that  ia  toolfutche  it  ia  o<]iially  efflcacioua. 
It  occoMiona  tingling  of  the  ttkin,  but  nvvor  hlistcra,  and  has  been  com- 
momlotl  io  pruritus.  A  dmobm  of  it  awnlluwed  by  mi»lal;o  produced 
TMy  aovere  proatration.  feeblenww  of  the  pulao,  vomitiwij,  fitloen  "cof- 
fuo-j^uo^  atoola,  and  prolonged  narcotism,  with  brief  somi>doliriou8 
pcrioda,  laaling  four  diiya  (Am^r.  Jotirn,  Med.  Sci.,  Ixxix.  90).  Dr.  D.  B. 
Simmons,  who  reports  the  ca«o,  has  ainco  found  chloral  camphor,  in 
doses  often  to  twenty  dropa,  to  bo  very  powerlUl  as  a  sedative  uarcotio 
injnanw,  etc 

Bottl-Cblobal  UrDBATE. — Tho  Bubstanco  brought  forward  as  a 
remedy  by  Oecar  LJebiiiicb  under  tho  name  of  crotcnt-cldoral  hyJfate  in 
formod  by  tho  notion  of  clilorino  gaa  upon  aldobyde.  It  cryalallizva  In 
amnll  glittoring  tables,*  and  is  solublu  with  dUOculty  in  wator.  It  la 
now  stated  to  bo  really  butyl-chloral,  which,  when  brought  in  contact 


'  ttt  h  dvlaUed  Mooast  of  phplwl  aod  «li«n1«k)  ohknettn,  tt»  ■  p&pgr  b/  8.  Seborini, 
.Vmh  flfj<*Tttr./tr  Phnrm.,  Bd.  »L  H<ft  1,  liT3,  wbieh  I  lur«  kbttrMtnl  Isto  Jfnt  Jfn*. 
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with  an  alknli  in  Rolution,  tiroakA  up  into  ciiiorido  and  fonoiato  of 
sodium.  Bint  bichlonillylone.  According  to  Liobroicli  iBrit  Med.Joiifh^  \ 
Doc.  20,  1873, "nn<I  TotiT  1S7S),  a  drachm  of  lhi»  wibstanco.  dtHSolfeil 
in  wn tor,  mid  intnxiueeii  iiilu  tlio  ntomiioli,  produces  in  tho  couneof 
from  (ifUvcn  to  twoiilr  iiiiiiutu»  a  dcop  «!««]),  aocorapanicd  by  ameetboedn 
of  ibo  blind.  While  ibo  cv^biill  hiut  lost  iU  irritability,  and  the  trigeio- 
inuB  ncrvo  shows  no  roiiclion  whntovor  on  bolng  irritated,  llio  tone  of 
tho  mu«fl«  rcmsiin*  nnaltorvd.  The  offoct  upon  tbo  pulw  and  respira- 
tion is  iiiHO  Ht»tcd  to  bo  much  ktw  tlian  that  produced  by  equiva- 
lent doeos  of  chloral  bydrnt^t.  lyicbrcich  duclarcs  that  tbe  symptomn 
after  lar^o  doses  arc  docp  KJocp,  tri^>mina1  nnn^iilhosia.  and  death  by 
am<sl  of  rq<ipinilton.  Tho  circulation,  he  adirmB,  is  kept  up  vitb  great 
tenacity,  and,  ot«ii  if  cardiac  action,  as  well  a«  pospiration,  has  ceased, 
artificial  respimtion  is  able  to  restore  tho  action  of  the  heart  immedi- 
ately, and  ihe  life  of  tho  animal  may  thus  be  eared.  Inunenso  doses 
of  ci\>ton  chloral  produce  card iacjara lysis.  According  to  tho  author 
just  quoted,  the  value  of  tho~Srug  is  in  its  power  of  lessenin;^  sensi- 
bility before  producing  narcosis.  These  assertions  of  Liebreich  are  not 
homo  out  by  the  seemingly  much  more  elaborate  researches  of  J.  T. 
Horing  i.Arch-  /.  Exjierim.  P<ithol.  Phami.,  Fob.  15.5).  lie  found  thai 
tho  Kcnsibilily  of  tbe  oornua  w3h  not  abolislied  until  tJie_KaiJinition 
was  rwdm-ud  to  one-half  iia  nonnal  rate.  In  dojfs,  cats,  and  rabbits 
tlio  b[oy'I_-piwisuru  was  reduced  torapomrily  by  small  doees,  penna- 
nontly  by  turgor  ones.  Intraronout)  injections  of  BufficJent  quantity 
and  concentnition  wcrw  followodljy  immediate  arrcat  of  the  heart. 
ARosellicr,  the  sj-mptoms  caiwcd  by  croton-chloral  aoomed  exactly 
parallel  with  those  induced  by  chloral  hydrate.  11-  Windel  Schmidt 
(On(ra/i(.  /.  Ckirurglei^VSrf,  p.  210)  also  foimd  narc»>«i«  to  prvccde  tlia 
anesthesia  of  tbo  bond.  According  to  B.  Knls,  but^l^bjont!  iif>  elimi. 
Dated  as  vrofiutylchhralic  iicid,  a  substance  analogous  lo  ur<>t'hjiin«lic, 
acid  iAreh./.  Ocsammfc  Physiol,,  xxviii.  53-t). 

Croton-chlomJ  has  been  highly  praised  by  Liebreich  for  Ita  powers 
of  Felievinp:  nouralfrias  and  other  painful  nlTcclion*  of  llie  trigeminu*. 
He  aflirma  that  it  will  afford  relief  even  in  severe  tie-douhnrcux,  but  i^ 
unforlunat«ly,  only  palliative,  liis  statements  have  been  confirmod  by 
Dn,  .T.  W-  l*gg  iLancil,  1873),  Benson  Baker  iBrit.  Med.  Jount.,  0«L 
1873),  .1.  B.  Yeo  (Lancet,  Jan,  1S74).  Sydney  Kinger  (Brit.  Med.  Jovrn^ 
1871),  and  F.  B.  Leo  (Ibid).  In  a  single  very  severe  case  of  centric 
tic  under  my  own  care,  ti-n  grains  of  tbe  drug  have  ^^vcn  very  decided 
tcmporaiy  I'vtief,  and  conipellod  Alecp.  It  Ih  usually  administered  iu 
doses  of  from  (ivo  to  Iwetity  grain.*,  in  Kynip.  Tbo  safoat  plan  ta  to 
give  five  grains  every  half-hour  imlil  thirty  grains  have  been  taken  pi 
relief  afforded.  Liebreich  uses  it  according  to  tho  following  formula: 
butyl-chloral  hydrate,  5  to  10  pari*;  glycerin,  20  j>art*;  diftlillod  water, 
130  parts.  Dose,  half  an  ounce,  followed  in  live  minule4  by  a  aucond, 
and  ten  minutes  later  by  a  third  unless  relief  is  aflbrdcd. 
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This  substance,  whoso  propur  olu-mlitil  nnmo  is  tliaethi/UulfoRiJi- 
metht/lmetkan,  was   mmlo   b^  E,  Batimanti  in  18^6,  itn<l   1in>t  physio- 

■jlc^oallyiind  clinically ropoilod  upon  byProiVs'ii>r  A.  KasH tierlin.  Klin. 
Woeheitseh.,  1888).  It  occurs  in  thick  colorless  priBiQB,  soluble  in  oigh- 
t«ea  to  twenty  parts  of  boiling  water,  not  soluble  in  ono  hundred  parts 

^or  cold  water,  slightly  soluble  in  ether,  benspl,  cblproform;  tastcloss, 

.  Odorl«Ba,  and  of  very  peraislent  constitution. 

'  PttrsioixxiiOAL  Actios  » — In  the  ft-og,  the  dog,  and  the  rabbit  sul- 
phonal  producet  sleep,  which,  if  thu  dose  be  sufficiently  larj^,  doepcna 
into  coma,  and  \»  aet^orapanied  by  paresis,  tremors,  and  convalsions. 
knobiuticii  aftlrriiH  tbal  not  unfittquently  the  loss  of  power  in  the  hind 

Llc^  prc^-cdi-a  uluop,  and  that  weakness  and  ataxia  are  prominent  ttymp- 

itoms  afl<r  large  doncn.  The  oonvuUiouA,  which  aixs  said  to  be  opiU<[>[ic, 
MW  only  proJaeod  by  very  large  loxio  do^fcs.    Professor  Kaal  says  that 

rthe  yood-prc**ur«  is  not  altered  hy  doses  which  produce  sltwi),  and  in 
the  fXiwriraeiitM  of  Shick  tliere  wiui  oven  pronounced  riw  of  the  arti-riul 
trOMlire,  the  chuj'o  of  whioh  was  not  determined;  as  no  expcrimcnls 

*wcro  made  upon  the  ciirurixvd  anitnals,  the  rise  in  the  bbod-prx'-^nuri) 
may  liuvo  hvon  produced  by  tho  failura  of  rv«piration.  Shick  states 
tliat  the  drug  has  nn  influenco  upon  the  motor  or  sensory  wervcs,  nor 
U|>on  iho  muscles.     Kast  found  that  there  is  neither  microscopic  nor 

i^eclroflcopic  blood  cbangus  in  animals  poisoned  by  the  drug.  According 
to  Dr.  \y.  J.  Smith  {PracUUoner,  x\\i.)  eulpbonal  has  no  mflUGncie  U£oa 
the  nitrogenous  eliminalioa. 

TiiEBAPBCTic  Use, — The  current  reports  of  very  nnmeroutclinioL-mH 
tgrae  with  ray  own  experiments  in  showing  that  sulphonal  Is  »  ratvablo 
•ddlUon  to  hypnotics,  coming,  however,  In  power  and  certainty  of 
aetioD,  after  chloral.  Sleep  usually  derolops  in  fVom  thirty  to  {»rty 
minutea  after  its  admini^itraiion,  in  moat  cases  gradually,  hut  .sonidimes 
wllh  rvmarkable  abniptneaa.    It  ia  usually  quiet,  and  not  folluwi'd  by 

I  any  dlsagn>cable  afler-elTeeta,  although  sometimes  mental  confusion  and 
iftndti  remain  dining  the  following  day ;  thi^^e  af\cr-ri-»uli»  being,  in 
my  uxperimentii,  espi-cially  apt  to  occur  in  ciiMefl  in  which  tliere  in , 
dtaltnci  brain-failure.  Where  the  sIccpIes^nuHs  If  duo  to  pain,  sulphvnal 
U  QAually  not  acrt'iecablu ;  but  in  tlio  Jnsonmta  of  insanity  it  gon<?ndly 
■IH  well,  r^tvr  expcricncB,  however,  doc«  not  seem  to  carry  out  the 
jinal  a»8erli£n  of  Profui^sor  Sast,  that  sulphoiial  Is  uspcci-illy  tiscliil 
lof  iosnninia  Irom  cnplinc  disoascs.  In  such  affections  it  appears 
_  not  only  an  uncertain,  but  even  a  dangerous  drug,  inferior  to 

floral  (»eo  Jouchium,  Thcmp.  .Vomz/^A.,  vol.  iii. ;  also,  Schraey,  Idid., 

*  t  h>T«  iMd  snvM  10  lb*  TMcmrrhfi  at  ProfMKir  Rut  (ilrMd;  «tied),  Dr.  WlllUn  F. 

kBhl«k  iJomtil  .Vtn.  Jfnr.  D'l.,  ISSV),  nmt  Dr.  KuobUnvh  <  TArjMjf.  Ua^aUk.,  lSSI>),*bk'h 

[^1*>**  mr  koowMgv  tttj  imi'sr/col.     Ili«  pipti  at  Faaklola  lUloiouJl  <i;tr(A.  Ilaliattt ptr  It 

till.  Stmt,  tssaj  I  bar*  tut  m*d. 
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Tol.  ii.,  1888).  OocaBionally  evon  Uie  single  dose  of  sulpbonal  prodnocA 
nituecit  (evoa  sevore  f^trio  pain :  Dnuthrillo,  Tana  Tlietis,  18S9),  lan- 
gour,  hwidachej  depression,  or  prononnoed  meutal  dUlurbance;  atnl 
Dr.  Bornemann  reports  a  cane  iu  wlijch  it  caused  double  vision,  witli 
the  feeling  of  having  two  heads  and  two  pairs  of  urniK  (ItaitMh.  Med. 
Ze/lunrj,  ISS3),  Still  more  frequently  does  ttie  perHiiilcnt  uho  of  Lh« 
drUjU^  enuHo  disagreeable  symptoms.  Scliutteit,  Kiigdmann,  and  Hulcb- 
iiifioii,  of  Lotiilon,  all  report  casea  In  wliicli  u  povitliur  cxunlliL-m,  rcmm- 
bliiig  ill  some  in»iani?es  that  of  mca«I«*,  in  othun  that  of  HcaHol  foTor, 
niid  ustinlly  accompanied  and  proCMlod  by  iwvoro  nervous  symptoms, 
suoh  Ha  menial  confki^on  or  wc«ka«ac,  gront  mnKnlar  prostration,  oECl, 
waa  caused  by  the  dnig. 

Tlie  do«o  of  Hulplional  is  from  ton  to  forty-livo  frrains.  It  ia  abeort>od 
vritb  difficulty,  and  it  should  always  bo  ndministered  in  fine  powdoi* 
diffiiMid  in  vratvr  or  milk,  or  enclosed  in  capsiiles.  I  have  seen  coni- 
prc?^ad  pills  of  suI]>honii1  pass  through  the  body  un(;hBD^e<l.  and  hare 
no  doubt  that  the  i-oportcd  great  slun-ooss  or  even  failure  of  action  haa 
often  depended  on  improper  meihoij  of  admiiuHtraiion. 

PABALDBHTDB. 

Aeolic  aldehyde  is  obtained  by  ibo  action  of  an  oxidising  ogDSl,  as 
cbrotnio  acid,  u]>on  alcohol.  The  aldehydes  aixi  various,  chloral  itself 
being  tricbloroldohyde,  but  acetic  aldehyde  is  the  one  usually  known 
sim|>ly  by  tlio  nnmo  of  aldehyde.  It  exista  in  two  polymerio  modj- 
ficftlions, — one  being  panilduhydc  and  the  other  motaldebyde.  Par- 
jildohyde  may  be  pruparod  by  heating  aoelic  aldehyde  with  a  small 
qiuiDtity  of  hydrochloric  acid  or  willi  ainc  chloride.  It»  formula  is 
(C,U,0),  or  C,n„0,,  which  bitter  represents  the  addition  (eombi nation) 
of  the  three  niolwules  rvpresctitcd  in  tbo  finil  fomitibi.  It  is  a  colorless 
liquid,  having  a  boiliug-point  of  123.3''  C,  and  a  very  dlsogroeablv  odor 
and  lasto.  Meialdehyde  may  be  ]>repar«il  by  passing  gaseous  hydro- 
chloric acid  through  acetic  aldehyde  and  then  cooling  with  a  fVxjezing 
mixture.     It  eryHtallij;w  in  nciidlos  or  tetragonal  prisuu. 

PuYsioLOOtcAL  AoTioN. — The  phywulogical  action  of  pnmtdolijdu 
was  fiwt  invesligntvd  by  Dr.  Cervello  {Arehio  /■  Rrper.  Path.  Pharm^ 
x\H.  265),  whoso  results  have  been  vonRnned  and  cxiondetl  bxAlk*^ 
toni  (/IrcA.  Hal.  de  Biol),  Qiiinc[uad  {Compt.-Rmil.  S^e.  BiiUog.,  1884), 
Uenocque  (Iliid'),  Vuljiinii  (Ibi-l.),  Bodiolontaiuu  (^Tbid.),  Prevost  (7a- 
ternat.  Congreta,  18S4,  vol.  i.),  John  Gordon  {Brit.  M'd.Joum.,  i,,  18Stt),  and 
L.  Coudray  {Compi^Rend.  Hop.  Cochin.  Lab.  T/ump.,  188J-89).  In  frogs 
it  produces  sleep,  with  loss  of  Mnnibiliiy  and  c-oinjdeto  relaxation  of 
the  muscular  syntcni,  without  afl'eciing  tbo  cnrdiuo  movements  or  the 
vagi  or  motor  nerves.  AAor  toxic  doses  douih  occurs  fVom  paralysis  of 
the  rwnpii-atory  centre.  In  the  rabbit  doses  of  tbirty-fivo  to  forly-five 
gmin-t  ciiuse  pn'found  sleep,  with  progressively  dimiuiahiug  respiratjon. 
and  at  last  death  from  asphyxia,  without  oouvulsiona.    According  to 
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ebe  rosearchea  of  GontoD,  not  only  ihe  c«robral  but  also  the  whole 
lo«er~nervouB  system  is  sffecled  bytbe  toxic  doso  of  pai-aldehvde,  the 
fXoitabiUly  of  the  spinal  cord  and  the  irritability  of  motor  and  soDSory 
nervc-truiikH,  and  also  of  the  muacle  ileelf,  beiug  diniiuishe<l.  Tlio 
iDfinencfl  of  paraldehyde  upon  the  circulstioo  is  not  pronotuKvd,  but 
aonie  slowing  of  the  puloo  has  been  noted,  and  Gordon,  Coudray,  and 
Quinquad  have  found  that  very  Urge  doses  lower  the  arterial  presfluro 
ami  l<«Mn  the  heart'*  loroe.  Paral[ii.'hydc  ts  eliminated  with  tlie  urine, 
to  which  it  iinpartit  'n»  odor;  mid,  ai-cordiiig  to  Gordon,  It  iiicrcaKM  the 
e:!;crction  of  urvn,  although  it  Uitiuilly  diinioi^hvs  rather  than  tncroOi^Js 
*.hc  flow  of  urine*  Tlic  ftlll  of  hofiily  loniporaturo  in  jiol-wning  by  il  in 
acvompaniod  by  lc<fiscni-<l  elimination  of  carboniuntidaudebaiigv  in  Ibo 
blood  color,  which  latter,  acconltiig  to  Quinquad,  l«  due  to  tliu  formation 
of  met.lucmoslobin,  but  according  to  Honocqno,  to  rt-ducitil  hicmoijiiibin, 
whiUC  Hr.  Cuudrny  iipponrs  to  differ  from  both  of  the«e  invt^^Htigtiturs. 
Tbrrafkutio  Paoi-KKTiEe. — Paraldehyde  is  a  somewhat  nnc:«>'loiQ 
hrpnotio,  which  has  little  influence  over  pain,  but  which  has  been  uaed 
to  a  considerable  extent  in  doses  of  one  drachm,  trell  diluted.  Its  ex* 
c«edingly  nauseous  taste,  and  the  disngroeable  odor  which  it  is  apt  to 
impart  to  (he  bi-eaih,  as  well  as  its  tendency  to  disturb  the  stomach,  have 
prevented  It  fVom  b<.-ini;  much  employed.  Dr.  J.G.  Kieman  has  found  its 
prolonged  use  lo  be  fullowi-d  by  intraclable  nasal  ulcora,  skin-eruptiont), 
anii  other  evidcncfts  of  dinlurbaiite  of  nutrition, such  as  occur  afler  Um 
oimitar  employment  of  ehloml;  Dr.  Bommur  {Neurol.  Oentralb.,  1S86) 
has  noted  Mivorc  roso-motor  dislurhnDCO,  and  Krafl-Ebing  has  »een 
delirium  and  other  outward  rosullB,  and  also  a  paruldohydu  btiliit.  I>i', 
II.  B.  Williams  (Joum.  Amer.  Med.  Aatoc.,  vol.  viii.)  stalue  that  ho  ha« 
nsed  it  with  succos  in  epilepsy.  ProfoMor  Bokai  {I'hurm.  Post, 
April,  1&8C)  found  it  in  animaU  the  physiological  antidote  of  eti;]'ch- 
nine;  and  K.ran-Ebing  need  it  succossfully,  in  dosos  of  throe  dniehms 
a  day,  ip  spinal  acceasorj/  apasm  (Zeitichr.  f.  Therap.,  Apnl,  1887). 

Amti-exe  Hrn[i.»TF.  is  a  clear,  colorless  liquid,  of  a  penutratiog  oiior, 
Holubleineightiiartsof  water,  and  miscible  with  alcohol  in  almost  alt  pro- 
portions, whose  ph}tiiolngical  properties  were  discovered  in  1835  by  Von 
Mering  and  TbforfeWer(2*i/«Ar./.  Phyt.Chtmie.,  Bd.  1.8.9.  According 
to  Von  Mering,  It  in  a  valuable  hypnotic,  standing  midway  between 
chloral  hydrato  and  pnrnlduhydo,  one  drachm  of  chloral,  two  drachms 
3f  nntyleno  hydrate,  and  tliruo  dmchmii  of  paraldehyde  being  about 
..■qnivalent  in  power,  la  moilerate  d<Mte!it  It  is  said  to  produce  in  the 
lower  animals  deep  Klcvp  without  nfTecting  tho  respiration  or  cir- 
cnlation.  Largo  do«eK  pnnilyze  the  medulla  oblongata.  Dr.  C  Dietz 
(ZVufn^A.  Mfd.  Zettuny,  1888)   reports  ca^os  in  wliicli  ovor-dofos,  be- 


•  AMirdlos  l»  ChliMidci)  and  8t««art  {SihiI,  Ptyttohf.  Cktm.,  T»l«,  111.),  ittrsldahfil* 
Inhlbllt  •njlolTtii,  trnl  inonuM  Iba  aolivllj  of  protealjtlo  ferntiaU. 
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lievcd  to  bo  fi^c  graminoti  of  aniylene,  woro  takon  by  mistake.  About 
twolro  hours  Inter  ibu  patiyiits  were  found  deeply  niircolizeiJ,  with 
oxtrcmiticii  pariiI)T.t!iI,  jmpil*  liilated,  (.■orneal  reflexes  abolished,  r^pi 
ratioD  very  ftluw,  deep,  ii-rcgiilnr;  |>u)se  hiuuII,  slow,  and  the  temperature 
disiinctly  doprosacd.  This  condiliun  limited  Tor  aome  fioara,  biirvM 
recovered  from,  without  t.rotilTiu-nt  vxccpt  In  oue  cofio  in  which  ortiSelal 
KBpiration  was  prnctiitcd  tor  Icn  minuter. 

Becent  reports  (soo  especiuHy  Berlin.  KUn.  Wocheas^  1888)  necm  U> 
ithow  that  aniylone  is  a  safe  and  iwcfiil  Iij-jmolic,  superior  to  paral- 
dehyde, but  less  certain  than  chluiid  and  eulphoiiuL  DuftC,  thirty  to 
forty  minima. 

Urbtuak  is  chemically  carbamate  of  _otliyllc.«tI(.or-  It  occurs  in 
crystala  or  crj'atalline  masses,  without  odor,  and  having  a  (asto  like  »alt^ 
pelro.  It  is  soluble  in  one  part  of  water,  six-tenths  partM  of  aleohol. 
one  part  of  ether,  one  and  tUi-oe-tonths  parts  of  chloroform,  and  throu- 
tenths  part  of  glycerin.  The  watery  aoiution  haa  a  neutral  reaction. 
Attention  was  firet  called  to  it  as  a  possible  hj-pnotic  by  Profotwor 
Schmiodoberg  {Arekh  f.  Erper.  Path.  Pharm.,  xs.  210),  and  it*  has 
since  boon  physiologically  investigated  by  Jacksch  (  Wicn.  Med.  Blatter, 
18853  11"'  ^y  Professor  Von  Anrop  (LoHilon  Med.  Rec.,  Dec.  15,  1886). 
When  uiethan  Ja  given  to  one  of  the  lower  animals  it  producc«  first  a 
period  of  excitement,  with  increfl.«od  respiration  and  cardiac  movements, 
which  is  followed  vciy  shortly  by  a  deep  sleep,  with  »J(iwing  of  the 
roftpiralion.  Tf  a  fatal  dose  IiaM  been  taken,  thu  rciipiraljon  bocomos 
slower  and  slower,  the  uncon»ciouHnes3  absolute,  the  reflexes  arc  ahol- 
labed,  and  a  pronounced  fall  of  the  bodily  tempcraturo  ovcurs,  vilb 
marked  wcaknc**  of  the  cardiac  action,  and  finally  death  from  asphyxia. 
According  to  Sc-hmicdcborg,  the  action  of  urcthan  upon  the  CLrcubttion 
i!«  vciy  slight,  much  Ices  tiian  that  of  chloral ;  ovonin  deep  narcoflu 
the  nrlerial  pressure  remainini;  normal.  The  lessening  of  rcBox  activity 
is  primarily  duo  to  an  action  upon  the  spinal  cord,  although  the  irrita- 
bility of  the  peripheral  endings  of  the  motor  nerves  is  said  to  bo 
lessened.  The  psycho-motor  oeniros  in  the  cerebral  eortox,  according 
to  Von  Anrop,  suffer  decrease  of  their  fhradic  excitability  under  the 
influence  of  decided  domes.  TJretban  is  an  uncertain  liypnotie,  whieh, 
however,  acts  well  in  some  cases.  It  bus  been  uHcd  hypodcmiivally  by 
Koentg  in  doses  of  as  high  as  tw«niy-ono  grains  without  success.  By 
the  mouth,  according  to  Kraepclin,  a  full  dose  is  forty-five  grains,  but 
seventy-five  grains  may  be  given.  It  appears  to  havo  no  analgesic 
effect.  It  has  been  given  by  Jaekman(Zi(tnM,  June,  1886)  in  tnumatic 
rf/antiA  with  success  aflerthe  failure  of  chloral  (a  boy  aged  fifteen,  fonr 
grains  every  two  hours);  and  by  Dr.  T.  S.  Bennett  with  nsserte'l 
advantage  in  the  eclampsia  of  childhood  and  of  tho  puerperal  state 
(_Trans.  Texas  State  Mtd.  Assoc.,  IS87). 
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iirPNDNB,  or  AcxTor[iit,xoHS,  ua  n  colorlcsa,  voIniil«  liquid,  liaTioi*  » 

wry  tunnoioiM,  pursislUDt  odor,  rocnlling  thnt  of  bitter  atmonilB,  not  in- 

itHmtniibli?.  noi  rtylublo  in  wBior  or  in  glyt'crin,  but  very  soliiblo  in  alcuhol, 

I  OIIhm',  cliluror»rni,  buiiKiii,  nn<l  iilso  certain  oils,  especially  thnt  of  swout 

almonds.     It  vim  first  proponed  as  a  hypnotic  by  Br.  Dtijaixtia>Beau- 

rmotx',  who  HtnlMt  tbut  in  tko  lower  aniinAla  it  caiueB  deep  sleep.    M, 

Labordo  {Compt.-liend.  Sue.  Biol.,  18S5)  alllmis,  however,  tjiut  it  docs 

Dot  prmluco  in  I  ho  lower  aniaiab  deep  eJoep  uoleea  jpvea  in  toxic  doses, 

when  the  unooosdoiunoM  t«nninntea  in  death  from  asphyxia.    Ho  also 

Btateslhutithasitpoworflit  local  paml^'zantinflue»c«.  ProfcissortirasaoE-! 

(AVimitW  Mfd.,  Doc.  1885)  likewise  I'niled  to  obtain  a  h^-pnotio  influence, 

'  either  by  hypodermic  or  atomnohicadininifltratiou,  indogaandmoukeya, 

and  Mairat  and  Comboiuale  (MonlpetUer  Med.,  vol.  XTtii.,  ISSC)  aUo  find 

.  that  its  narcotic  power  varies  in  ditfuriiut  animals,  and  that  the  para- 

I  lytic  ia  uHually  greater  than  tho  »oporil!o  iiilluonco.    After  fhtal  dusea, 

[tioina,  general  niuewular  paral^'aia,  and  doatli  tVom  asphyxia  result.    Tho 

reports  of  clinicians  upon  the  aoUon  of  hypiione  gvnurally  condemn 

it.     Kra<.'j>elin,  it  is  true,  speaks  of  it  aH  a  usoAd  remedy,  and  Dr.  C 

Korman  (Journ.  Aleut.  Hei,  vol.  xxxii.  ]>.  519)  hnn  succcealVilly  used  it 

bypodermlcKlly,  in  doses  of  tivo  lo  twolvo  minims,  in  various  oaaos  of 

insanity ;  but  Uirt,  Mairut  and  Cumbumnlu,  Ituy,  and  Rottonbiller  have 

all  failed  to  obtain  good  rosulln  rrom  it.    The  maximum  dose  given  by 

goy  williout  succuMJVU.ftUly  (Iropo,  or  twcgty-tltroograJna. 

McTii  YLAL  is  a  highly  volaliUi  Sni  J,  boiling  at  107.G0,  eolublo  in  wnl«r, 

uloohol,  and  oil.     Prepared  chemically  by  hluLnjjuti  in  183^,  it  was  not 

[suggi.-«ted  as  a  medicine  until  18S7,  when  M.  Personal!  diecovorod  ihnt 

'  \x  causes  in  the  lower  animals  sleep,  with  increase  of  the  pul«o-niio  and 

lowered  arterial  pressure  and  temperature.     It  has  been  Airthor  studied 

by  Dr.  M,  Motiokhin  ( Yratch.  x.,  1887,  abstracted  lirit.  Med.  Journ..  vol. 

i,  IBS'),  who  finds  that  it  lessens  reflex  activity  and  iJie  irritability  of 

the  cerebral  cortex,  and  when  inbalod  by  man  in  doses  of  two  ounces 

.produces  sleep,  with  loss  of  eensibility,  without  any  effect  upon  tho 

heart    Bat  iir.  Series  Popoff  {Ibid.)  states  that  aocordioi;  to  his  re- 

searobes  it  acts  directly  upon  the  cardiac  muscle  or  its  ganglia,  both  in 

A>offs  and  in  warm-blooded  animaia.    Tl  is  rapidly  nbsorbeil  and  vcrj- 

mpidly  eliminated,  and  ouj^bl  perhaps  lo  be  considered  as  an  ana'slhetio 

tmibor  than  a  hj-pnotie,     It  has  been  f^von  hypodermically,  but  Uo> 

Irokhin  affirms  that  its  subcutaneous  injection  is  very  puinful  and  often 

oauaes  local  gangrene.    Maiiet  and  Combemale  {Co'upt.-IUnd.,  Jan.  and 

Ipril,  1887)  have  used  methylal  in  thirty-six  cases  of  insanity.    Their 

!  ooromcncint;  dose  is  seventyfive  grains,  their  maximum  doso  one  hun- 

[drcd  and  twenty  grains.     It«  use  is  said  to  be  (Veo  A'om  danger  and  to 

[eaUBO  no  unpleiasaui  aftcrmffvet;  but  most  patients  become  ra]>>dly  accus> 

Dffled  to  it,  BO  that  its  Bleep-producing  power  is  greatly  impaired. 
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Is  tho  proBent  group  ar«  coosJdered  tnediuinoe  wbose  prupamtioiu. 
whoa  taken  iato  the  sj-st6m,  cause  nuu'kod  dilatation  of  tho  pupilj  and 
act  upon  the  cerobral  norve-ceib  so  aa  to  produce  delirium. 

CANNABIS   INDICA-INDIAN    CANNABIS-INDIAN   HEMP. 
U.S.     CANNABIS    AMERICANA— AMERICAN    CANNABIS. 

U.S. 

Under  the  respccUvo  niitneB  which  hiMid  this  article,  the  V.S.  Pbar- 
naooptein  recognizes  the  dried  tops  of  the  Cannabis  witini,  or  common 
hetnp  plant,  ns  it  ^rows  in  India  and  in  our  own  country. 

BXTBACTDll  CANNABIS  INDICB-EXTRAOT  OP   INDIAN  IIBMP. 

U.S. 

Tho  alcoholic  vxtnictof  Indian  hemp  is  a  blnchivh,  raiooui  eztiBct^ 
of  a  docidod  nnrcolio  odor  and  »  peculiar  tasto.  In  the  Ea«t,  homp  noil 
Its  educt«  aro  used  as  narcotic  stimulants.  Ounjah  Is  the  dried  plant  as 
M>1d  in  the  haeoan  of  Calcutta  for  smoking.  (SCitrrua  is  the  resinous 
exudation  with  the  epidermis,  etc.,  scraped  off  the  leares.  JIashiak  is 
an  Arabian  preparation  of  tlie  drag.  Tho  re&in,  which  r«])rGMnt4  tb« 
activity  of  hemp,  is  sometimes  knovn  ns  Canuabine.  It  is  best  obtainod 
by  pi-ocipitnting  the  saturated  tincture  with  wal«r  containing  an  alkali, 
llemp  also  contains  a  trace  of  volalilo  oil. 

PnTaioLoaiOAL  Action. — Wlien  given  in  ftdl  donco,  cannnbiit  indica 
produces  a  feeling  of  exhilaration,  with  a  condition  of  njvery,  and  a 
train  of  mental  and  nervou.t  phenomena  which  varies  very  much  oo- 
«ord{ng  to  tho  tempominont  or  idiosyncrasies  of  tho  Wlbjuci,  and^ymy 
probably  also,  U>  some  cxtvnt,  according  to  tho  nature  of  hii>  ntirround- 
ings.  The  scnNttionA  are  generally  spoken  of  as  very  pW'turablo; 
often  beautiful  visions  float  boforo  tho  oyos,  and  a  eonso  of  eosiafly  fills 
tho  whole  being;  sometimes  tho  voneroal  appetites  are  greatly  excited ; 
Bomotimos  loud  laughter,  constant  giggling,  and  other  indications  .of 
mirth  are  pi-csonL  Some  years  since,  in  experimenting  with  an  extract 
made  from  the  American  plant,  I  took  a  largo  dose,  and  described  the 
result  as  follows  {Prnceed.  Amer.  Pkilosoph.  Soc,  1S&9,  vol.  xi.  p.  226) : 

"About  half-past  four  p.m.,  September  23, 1  took  most  of  the  ex- 
tract. No  immediate  symptoms  were  produced.  About  seven  p.«.  a 
profesMonal  cnll  was  requested,  and,  forgetting  all  about  tho  liemji^ 
wont  out  and  saw  my  patient.  While  writing  the  priucription,  I  ho- 
St)0 
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caiuo  perfectly  oblivious  to  aurroumlltig  olijocU,  bat  went  oa  writing, 
witliout  any  obeck  to  or  deviation  H-unt  tho  ordinary  scriM  of  mcntit) 
not*  connectod  witb  llio  proccsm  nt  lunot  tliitt  I  am  uve&n  of.  AVhon 
tba  FM^po  WM  finished,  I  Huddouly  i-ceolU'Oiud  whurv  I  was,  und,  look- 
ing up,  Hiw  ny  piitiviit  lilting  quiolly  bcforo  tno.  Tbo  conviction  was 
irrMwtiblo  Unit  I  liiul  s»t  ttius  iimiiy  mtnutoc,  perhaps  kotiro,  and 
direcUf  thu  i<I(»i  fnslonod  itself  tliiit  thu  Iiomp  bad  commenced  to  act, 
and  liad^tbrown  mo  into  a  triuic«-liko  stale  of  conudorablo  daration, 
(iunnp;  whi<:h  I  bad  bcon  stupidly  sitting  boforo  my  wondering  patient. 
I  bftclily  ar.jBo  and  apologised  for  romaining  so  long,  bat  was  assured  I 
bad  only  bc«n  a  very  few  minulee,  About  seven  and  a  baif  p.m.  1  r&- 
tumiMl  home.  1  was  by  this  lime  quite  excited,  and  llie  fooling  of  hilarity 
DOW  rapidly  inorcased.  It  was  not  a  oensuoua  feeling,  in  tb«  ordinary 
meaoiag  of  the  t«rm ;  it  was  not  merely  an  intoUectual  excitation ;  it 
was  a  sort  of  bienitre. — the  very  opposite  to  maluUe.  It  did  not  come 
IVum  wilboat;  it  was  not  conneclod  with  Kny  passion  or  ncti^u.  It  was 
simply  a  fueling  of  inner  JoyouAnciW) ;  the  heart  ssomed  buoyant  beyond 
all  trouble;  the  whole  ityiitom  fell  as  though  all  sense  of  fntiguo  woro 
forever  l>ani»bod ;  the  mind  glndly  ran  riot,  IVoe  conataully  to  k^ap  from 
one  idua  to  another,  apparontly  unbound  IVom  it«  ordinary  laws,  I 
was  di!ipos«d  to  laugb;  to  makv  coniic  gusturiM;  one  very  fru(iu<.'ntly  ro- 
cumtnt  fan<-y  wa«  u>  iinitato  witli  tbo  nrm-t  the  inotiona  of  a  fiddlur, 
ftod  witb  tile  lips  tbo  tuno  be  wiM  supposed  to  bo  pinyiag.  Tbi;ro  was 
DotbiDg  like  wild  delinum,  nor  any  ballucjaations  that  I  romiunber. 
At  no  time  bad  I  any  visions,  or  at  loaat  any  that  I  can  now  call  toj] 
mind;  but  a  pur^u  who  wan  witb  me  nt  that  time  states  that  once 
raised  my  head  and  exclaimed,  -Ob,  the  mountains  1  tbe  mountains!' 
While  1  was  performing  tbe  various  antics  already  alluded  to,  1  know 
very  well  I  was  acting  exceedingly  footi^ly,  but  could  not  control  my- 
Bulf.  I  think  it  was  about  eiglil  o'clock  when  I  began  to  have  a  feeling 
of  numbness  in  my  )imb«,  uIho  a  sense  of  general  unoosineas  and  unrest, 
and  a  foar  lost  1  bod  taken  an  ovnrdoso.  I  itow  constantly  walked 
about  llie  bouse;  my  skin  to  ntyitulf  wii.t  warm,  in  fact  my  wliolo  aur 
i^iPv  fell  fliiiibed  ;  my  mouth  und  ibi-oiit  wei-e  vuiy  dry  ;  my  log^  put  on 
n  strangu.  foreign  fooling,  n»  tbougb  iboy  woro  not  n  port  of  my  body. 
I  conntcd  my  pulso  an<l  found  it  ono  bundrud  and  twenty,  quite  l\ill 
and  Btroug.  A  foroboding,  an  undvtinod,  borriblo  fcAT,  as  of  im|>undiMg 
dcatb,  now  communcod  to  croop  over  mo;  ia  haste  I  sent  fur  mitdical 
nid.  Tbe  curious  sensations  in  my  limbs  incrooMd.  Hy  logs  felt  as 
thongh  they  were  waxen  pillars  bencatb  me.  1  romcmbar  fooling  thorn 
witb  my  hand  and  finding  thorn,  as  I  thought  nt  lonst,  very  linn,  tho 
moscles  all  in  n  suioof  tonio  contraction.  About  eight  o'clock  I  began 
to  liare  mai-ked  'spells,' — periods  when  all  connection  soomod  to  bo 
MTftTod  between  the  external  world  and  mjrself.  I  might  be  said  to 
hare  been  unconiwious  during  these  times,  in  so  fbr  that  I  was  oblivioof 
to  all  external  objects,  but  on  coming  out  of  one  it  was  not  n  blsnki 
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dioaiiUees  void  upon  which  I  looked  back,  a  mero  empty  spuce,  but 
ratlior  a  period  of  active  but  aimless  life.  I  do  Dot  tbink  tbero  was 
any  connected  thought  in  them ;  they  seemed  simply  wild  revorioB, 
without  any  binding  cord, — each  »  uiero  chaos  of  disjointod  idi>as.  Th« 
mtod  Hooined  fVeed  fi-om  all  ita  ordionry  laws  of  aaaoctation,  so  that  it 
panaed  iVom  idea  to  idea,  as  it  were,  perfectly  at  random.  The  duration 
of  tltoM  sjMlld  to  me  was  very  gi'^ai,  although  they  realty  lasted  hut 
fnim  a  few  aeconds  to  a  minute  or  two.  Indeed,  I  now  ontii-ely  Kuit 
my  power  of  mc&mring  time.  Seconds  wvro  boura;  minulo*  were 
days;  houn  were  infinite.  Still,  I  was  perfectly  euusciouH  during  ih« 
(ntermi.tMOiH  Imtwceu  the  paroxyains.  t  would  look  at  tiiy  watch,  and 
then  afier  an  hour  or  two,  a.4  I  thoughl,  would  look  again  and  find  that 
sunrcely  five  minutmt  had  elapMud.  I  would  ga^e  at  it«  face  ia  doop  dis- 
gust, the  minule-hami  Bcemtiigly  motioiiUuM,  a«  though  gravon  in  the 
face  itself;  the  lagganl  HccuniJ-hund  irioviug  slowly,  tto  elowly.  It  ap- 
peared a  hopck««  tank  to  wutch  during  itii  wliolo  infinite  round  of  » 
minute,  and  always  would  I  give  up  in  dcsjHiir  boforo  the  sixty  secondn 
bad  elapsed.  Occasioually,  wbon  my  mind  was  most  lucid,  there  wms 
in  it  a  sort  of  duplex  action  in  regard  to  tho  durutioo  of  time.  1  would 
think  to  my^lf,  It  h&a  boon  so  long  since  a  corUiin  event, — an  hour,  for 
example,  since  tho  doctor  came;  and  then  reason  would  say.  No,  it  baa 
been  only  a  few  minutes ;  your  thoughts  or  feeling  are  caused  by  lh« 
hemp.  NovarlholuRH,  I  was  not  able  to  shako  off  this  eeti^w  of  the 
almost  indefinite  prolongation  of  time,  even  for  a  minute.  Tito  parox 
ysnu  already  alluded  to  wuro  not  accunijmniod  with  muscular  rolaxa- 
tjon.  About  a  (juiirlur  licforu  nine  o'clock,  I  was  dtanding  at  th^  door, 
anxiouidy  watching  for  Iho  doctor,  and  wlii-n  tho  epelU  would  come  on 
I  would  remain  standing,  leaning  slightly,  perhaps,  against  tho  door-way. 
After  a  while  I  saw  a  man  approAching,  whom  I  took  to  bo  the  doctor, 
fho  sounds  of  bis  steps  told  mo  ho  wus  wulking  very  rapidly,  and  he 
ros  under  a  gos-lnuip,  not  more  thau  one-fourth  of  a  square  distant, 
yet  ho  appotirod  a  vast  distance  away,  and  a  corresponding  time  ap- 
proaching. This  was  the  only  occasion  on  which  I  noticed  an  exa^^i»- 
tion  of  distance ;  in  the  room  it  was  not  perceptible.  My  extremities 
now  began  to  grow  cold,  and  1  went  into  the  house.  I  do  not  remember 
fhnher,  until  I  was  aroused  by  tiie  dootor  shaking  or  calling  mo.  Then 
intellection  seemed  pretty  good.  I  narrateil  what  1  had  done  and 
Ruffcrud,  and  told  tho  dootor  my  opinion  was  that  an  emetic  waa  indi- 
cated, both  to  remove  any  of  the  extract  still  remaining  in  my  stomach, 
and  al»o  to  arouse  the  nervoos  system.  I  further  Huggettlod  onr  going 
into  tho  office,  as  more  suitable  than  the  parlor,  where  wa  thon  wora. 
There  wiia  at  this  time  a  very  marked  xonae  of  numbn<H>A  in  my  limb«, 
and  wliat  the  dootor  aaiil  was  a  hard  pinob  produced  do  pain.  When 
I  att<!mpted  to  walk  up.ettiirs,  niy  legH  Moemed  ».n  though  their  lower 
halve*  wi*re  made  of  lend.  ,^f1cr  this  there  wore  no  new  symptoms, 
only  an  intensifying  of  those  alroady  mentioned.    The  periods  of  tui- 
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conactou&ncM  became  at  onoo  longer  nnd  moi-e  froquont,  and  during 
their abaeiioo  intellection  was  moro  inxpcrfoct,  although  whon  thoroughly 
roused  I  thoUj;iiC  1  reasoned  and  judgod  clearly.  The  oppressive  I'ecU 
ing  of  Impendiuf;  death  became  more  iatenae.  It  was  lion-lble.  Eucli 
paroxysm  would  suem  to  have  been  tbe  longest  I  bad  snlTered ;  aa  1 
oacne  out  of  it,  a  voice  seemed  constaully  saying,  '  You  are  gett>iij{| 
worse;  your  paroxystna  are  growing  longeranddevper;  Ihey  wiUovon' 
innster  you;  you  will  die.'  A  sense  of  personal  antagonittni  between 
my  will-power  and  my^^i'lf,  as  affooted  by  the  drug,  grow  very  strong  , 
I  felt  aa  though  my  only  lUnnce  was  to  struggle  ngninnt  tho>u  pnroi 
y*m», — that  I  mu*t  eonslantly  nrotise  myself  by  an  effort  of  will ;  toA 
thai  effort  win*  made  with  intinito  toil  and  pain.  I  fell  tu»  if  some  tmH* 
Bpiril  liad  control  of  Ilie  whole  of  mo  except  Uie  will-power,  and  was  in 
dclonninccl  cijnflicl  with  that,  the  last  citadel  of  my  being.  I  have 
never  experienced  anything  like  the  feurAil  «on»o  of  almost  hopeless 
Anguish  Kiid  utti>r  wcarincifs  which  wan  upon  ine.  Once  or  twice  during 
a  {i«iroxrsm  I  hud  what  mighi.  be  callud  nightmare  tcnsnlions;  I  felt 
myself  mounting  upwards,  expanding,  dilating,  dissolving  into  the  wide 
oonfiooa  of  spooe,  overwhelmed  by  a  horrible,  rending,  luatterable 
tlespair.  Then,  with  tremendous  effort,  I  seemed  to  shake  this  off,  and 
tostai't  up  with  the  shuddering  thought.  Next  time  you  will  not  ho 
aMe  to  throw  this  off,  and  what  then?  Under  the  iufluonoe  of  an 
emolic  I  voniifc<l  f^>Mly,  without  nauseit,  and  without  much  roHof 
About  midnight,  at  the  suggestion  of  the  docton,  \  went  up-stairq  to 
beil.  Sly  legs  and  loot  scumed  so  heavy  t  could  scarcely  move  them, 
and  it  twA  lu  much  tu  1  cuuld  do  to  walk  with  help.  I  havo  no  recoU 
loction  whatever  of  being  undrowed,  but  am  told  I  went  immediatolyl 
to  sleep.  When  I  nwoko,  early  in  the  moniing,  my  mind  was  at  first 
cicac,  but  in  a  few  minutcA  the  paroxysms,  eimtlar  to  those  of  ilie  even> 
ing,  came  on  again,  and  recun-cd  at  more  or  less  brief  intervals  until 
ht«  in  the  atlcmoon.  All  of  the  day  there  was  marked  annsthi'sia  of 
the  skin.  At  no  lime  were  tburo  any  aphrodisiac  feelings  pi-oduced. 
There  was  a  marked  increase  of  iho  urinary  secretion.  There  were  no 
after-effects,  such  as  nausea,  headache,  or  constipation  of  tho  bowels." 

The  sense  of  prolongation  of  time  which  1  experienced  was  to  mu 
very  remurkutile,  but  is  not  uncommon  in  these  cases,  tt  Is  evidently 
due  to  Uio  immense  rapidity  of  the  succession  of  Ideaa.  Tho  mind, 
witlioal  doubt,  measures  time  by  the  duration  of  Its  own  processes,  and 
when  nn  infinitude  oi  ideas  arise  before  it  in  the  time  usually  occupied 
by  a  few,  x'nnv  bvcomcs  infinitely  prolonged  to  the  mind.  It  is  n  life* 
time  in  tlie  minute.  A  very  common  menial  phenomenon,  not  yet 
mentioned,  is  a  condition  of  double  consciouHncwi,  a  sense  of  having 
two  existences,  of  being  at  the  sumo  lime  one's  self  and  somebody  else. 

In  some  cases  Tndiau  hemp  produce«,  in  addition  to  or  oven  in  tlio 
place  of  tbe  symptom  already  spoken  of,  marked  disturhnnecs  of  mo> 
liUty,    Convulsions  have  been  noticed  by  Dr.  Lawric  (^Stitle'a  Thera- 
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pntties,  Tol.  i.  p.  772),  and  local  9pasm§,  with  snlaam  cpnToleifuiBt  hy 
Dr.  F.  H.  Brown.  Aooording  to  Dr.  O'Sbaugbncasy,  the  inductioD  of 
outuKtiKitj^  U  not  rare  among  the  Hindoos. 

Wiialuvur  may  bo  tlio  symptoms  of  the  first  stage,  Booncr  or  lat«r, 
If  ihtt  doso  bo  HulUciuot,  drowuness  comes  on.  Generally,  before  it  is 
marked,  partial  aiia<sthosia,  often  wiUi  partial  loss  of  etren^^tb,  is  maoi- 
ftwtcd,  uspvciuliy  ill  the  lower  limbs.  The  pupils  are  dilated,  tbejiulse 
is  quivkoncil,  nnd  Rnally  tlie  subject  falb  into  a  heavy  sleep,  out  of 
whiuh  ho  generally  awakuA  hungry,  without  any  of  the  wretched 
gnstrio  BoiiMttioiM  or  the  tnal&I.-M)  feli  after  an  opiate.  ConAiaion  of 
tlioitght,  however,  may  pemist  for  some  hour.*.  Cuntuihin  oxcrU  no 
constipating  iiiflitonco  upon  tbo  bowi;!.*,  uml  appyara  to  iucreiwc,  ralliOT 
than  docriMuc,  ^c  oxcrotion  of  tho  kidnuys. 

In  tho  lower  noinials  cannabis  indica  produces  symptoms  sonuv 
what  similar  to  thoxo  which  it  causes  in  man.  In  tho  dog  there  is  a 
stage  of  exnllation  followed  by  profound  elocp  (Tlans  Zcitlor,  Itunig, 
Diss^  18S5;  U.  A.  Ilarc,  Tfterap.  Gazette,  1887).  That  the  drug  has 
Tory  little  influcnco  upon  tho  vitnl  iVinctious  is  sliown  by  tho  onormous 
MnouDts  required  in  Dr.  Hiiro's  cxpcrimonts  to  kill.  Dr.  Ilaro  notod 
both  in  the  dog  and  in  llio  fi-og  ibat  there  was  a  period  of  hoightenod 
Ibllowod  by  o_no  of  markedly  loesonod  reflex  activity,  Tho  loss  of 
reflex  activity  was  the  rostalt  of  an  influonco  exerted  upon  tho  sensory 
Bide  of  tho  coi-d  or  upon  the  sensory  nerve  trunk,  tbo  anient  liosia  in  the 
IVog  being  complete  at  a  time  whonvoluntary  movement  was  preserviil: 
farther,  when  the  drug  was  applied  directly  to  the  nerve-trunk  it  pw* 
duccd  sensory  paUy.  Although  probably  a  local  anaMthetjc,  cannabia 
indica  ia  too  irriiant  to  bo  applied  to  delicate  mucous  memhraneo. 
~~  TnEBAPEUTica. — Leaving  out  of  eijcht'the  employment  of  tKo  medi- 
cine by  alieninla,  herop  lias  been  used  in  this  country  chiefly  for  the 
rtiief  af  jiain,  but  also  to  some  extent  as  a  hypnotic.  Aa  an  analgetic, 
it  is  very  much  inferior  to  opium,  but  may  be  tried  when  Ute  latter  a 
for  any  reason  contra-indicated.  In  full  doses,  In  tKuniljul  faius,  it 
Certniuly  often  gives  relief.  It  has  been  very  largely  employed  to  En* 
duuu  tjuilianaaia  in  the  advitncod  ntiigus  of  phthisis,  and  constitutes,  it  !h 
said,  a  popular  nostrum  employed  for  that  purjioso.  In  Iftanut,  Indjan 
hemp  has  been  uwed  q^uite  largely,  and  until  wiihin  a  short  Jimo  wai^ 
after  opium,  one  of  the  few  known  drugH  of  service.  Dr.  Roomer  (St. 
XiOuis  Mfdiail  and  SuryiailJ'/urnal,  p.  .tli,'!,  1873)  luw  collooLod  thtrty- 
five  cases,  with  tweiily^oao  recoverlus  and  fou_rt<:cn  dcntha.  Atjfi^ 
gested  by  Dr.  Seguin,  of  N^ew  York,  cannabis  indiea  is  sometimes  of 
value  in  the  treatment  of  miijrtiini:.  It  idiuiild  be  given  eonl!niiou-tly, 
day  after  day,  for  months,  in  such  dosoa  m>  will  keep  jiij*t_wjitliin_tlni 
Umit^of_distinct  physiological  effwita. 

ADHiKiaTit.vTioN. — Tbo  notion  of  tho  preparations  of  Tndlan  hemp 
la  exceedingly  variable,  in  MOmu  oakcs  i^mull  do^M  pn^ducing  alarming 
ctTecta,  in  other  instances  tlie  remedy  xeoming  nlinoat  entirely  powei 
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Thcro  nppc*rs  to  bo  a  voiy  gr«fll  diffuronco  in  iho  suecoptibilit; 
of  pcrsonti  to  il«  influonco;  but  this  cannot  oxplnin  the  wide  varinnou 
of  tho  c-liniial  rc-sultM  oblnincl  by  itx  uno.  A  Inr^  proportion  of  tiio 
oxirocts  upon  tlio  mnrkut  must  bo  inci't.  PoAsibly  ll>ti  crudv  <lru;£^ 
andamocB  dutonoi-ation  Jiirinj*  it«  lon^  scn-vojngo  fh)m  India;  nt 
IcutlbaTO  had  extmct  carot\illjr  mndo  fW>m  jjonuino  Indian  homp 
and  ofloring  all  the  pRj^sicul  charaetcpa  of  £;ood  esctract,  yet  entirely 
inert  in  do«os  of  mnny  ;;rains.  [  htLVO  eocn  an  otolith  of  a  gmin  of  an 
Kn^iisli  oxtntct  produce  in  u  susceptible  woman  dccideJ  iDloxication. 
So  fiir  M  my  proso;it  ltnowle.djiO  gooB,  although  the  foreign  extraela 
of  liomp  aro  olYcn  inefficient,  they  Ai'e  much  mora  reliable  than  the 
American.  T lie  only  way  of  adminiBtering  hemp  with  satisfacliou  at 
prose'ntla  for  the  practitioner  to  try  varioUB  samples  until  he  geta  au 
active  one,  nod  then,  Iwinj;  supplied  with  this,  and  having  Icamod  its 
proj>er~<Io90  by  clinical  experiment,  to  depend  solely  upon  it.  Uerop  is 
not  a  danjjeroua  drug;  oven  the  lai-gost  doses  of  ita  active  prepara. 
tions,  although  causing  most  alarming  symptoms,  do  not  oompromieo 
[  pto.  No  esBB  of  acute  poisoning  by  it  terminating  fatally  has,  that  I 
I  am  aware  of.  been  reported.  The  dose  of  the  offioioni  tincture  (  Tini^ura 
CatOMbU  THdiae,\}S.)  U  thii-ty^minims;  of  iba  Jtuid  fxtract {Extractun . 
Cannalfis  Indiete  Flutdum,  U.S.)  ono  minim. 

Under  tho  name  of  tannaU  of  mnnabtnc  the  Ocrman  chemEat  Uerclc 
has  put  upon  tho  market  a  preparation  of  cannabis,  which  is  affirmed 
by  FronmOltor  (Alemorabilien,  1882,  267)  and  by  Iliilor  (Btrtin.  Klin. 
Woduntehr.,  1883,  ix.  125)  to  bo  a  very  valuable  mild  hypnotic  in  dosea 
offVoro  four  tOMvonj^ains.  PronmAllcr  believes  that  tho  failuro  of' 
Othors  to  obtain  similar  results  is  largely  duo  to  tho  um  of  inKulllcicnt 
'  doMM.    In  tomo  (riab  which  I  made  of  jtj^  WBi^ijt.t"  bn  ciilil'cly  inert. 

BBLLADONN.ffiI  FOLIA -BELLADONNA  LEAF.    U,8. 
BELLADONNA  RAD IX -BELLADONNA  BOOT.    U.S. 

Tho  IcAvos  and  root  of  A^pa  Bclladoniu,  an  herbaceous  perennial, 
a  nntivo  of  Europe,  but  cultivated  in  this  country,  and  attaining  a 

■  iiwght  of  some  thrvo  feet.    Tho  oval,  pointed,  entire,  (imoutb,  unoqaul 
ITOS  ai-e  in  pairs,  on  »  short  footstnlk.    The  bell-shaped,  axillary,  pen- 
Iwit  llowcnt  are  of  a  dull  reddish  color.    The  globular  berry  is  about 

'  threo-<luurlors  of  an  inch  in  diameter,  deep  purple,  with  a  violet-colored 
juice  and  adherent  green  calyx.  The  dried  leaves  have  a  faint  nar- 
cotic odor,  and  a  swrctisb,  sub-acrid,  slightly  nauseous  tosto.    The  dricd_ 

I  jylindiical  branched  root  i8_  fVom  one  to  sovoral  inches  in  diameteri ' 
much   Inri.'i!     i"  I    1,    externally  reddish   brown,  internally  whitish, 
nlmoiit  <i<l  'li  "    ■       ii  vury  feeble  eweotish  takte. 

ATKOPINA.    U.8. 

^Dwnle  Bctivc  principle  of  belladonna,  djsoovcrod  by  Ucio  in  1831 
ant)  Indopeoilciitly  by  ';<  i_-<  r  ;iiid  JJctw  In  1833,  occun  In  Bilkyprls- 
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maiio  aiid  acicular,  ofYon  aggregated  oiyHtals,  of  ^  bitter,  buriijng  tasK, 
without  odor,  Huliiblfi  in  three  hundred  par1(t  of  cold  ^Dd  Ji^n^j^cigbt  ot 
Uiilicij;  tvnliT.  forly  of  beiixole,  tTiiity  ofcilicr,  tbrM  of  chlurufunn, 
and  uighi  of  iilcuhol.  It  ia  rtiottt  abundant  in  tbo  root,  uid,  according 
(o  M.  Lofoi-l  {VUnion  MM.,  Nov.  1871),  in  that  of  young  pjonU.' 
Cyanogen  gafi  pasaod  through  its  alcoholic  solution  makes  a^eop  red 
(Hinlcrboycr).  Tlie  most  reliable  toftt  is  the  physiological  one,— 4.&, 
the  production  of  mydriasis  in  n  rabbit  or  a  cat  by  the  local  npplioatiou 
to  the  eye.  It  has  been  found  in  all  tho  tisauce  of  jMiaonedJndivi duals, 
but  alvrays  cxihU  in  greatest  abuiidauce,  and  ia  moat  easily  demoit- 
strated,  In  the  urine.f 

PiirsioixioiOAL  AcTiox.— When  tho  Rmallcst  phyaJologlcal  dps^  ^ 
atro|>ino  is  adminii^tcrud  to  man,  tho  only  Hymplom  Induced  is  drj'ncii 
of  llio  throat  ami  mouth,  and  poBsibly  nonie  disorder  of  vision.  When 
a  KUlo  larger  amount  ingivoDi  tbiti  drynoiu  ii  mono  intgnso,  and  J*  awo- 
ciatcd  with  ixmIih.'*!'  of  the  fiiucc«,  dilated  jmpils,  diwordcrcd  vi^9B.  and 
Itoswibly  di|ilMpiu.  Tlio  pulno  is  Bomvtimos  at  first  rcodorod  Iw*  fro- 
quvnl,  but  ihia  devrx^iLM  !»  very  transient,  and  certainly  in  many  wwa 
cannot  1)0  demonstrated  at  all.  Often  iVom  the  first,  cerlaiuly  after  a 
short  time  in  all  casus,  the  heart's  beale,  after  a  toxic  dose  of  the  alka- 
loid,  bewme  cxcowivcly  rapid,  the  pnlso  nsing  to  one  hundred  and 
twenty,  or  even  i>nv  littndred  and  sixty  i  and  in  a  litllo  while  a  poeuliai 
brig)it-rud  fliiNli  iippeure  on  the  ftico  nnd  nock,  and  may  t^proad  over  tho 
whole  body.  As  I  havo  seen  thi?,  it  lacks  tho  punctatiooB  of  Ui6  Wtflb 
of  warlot  tgypr^  and  is  only  in  very  eorere  cases  followed  by  dcamama. 
tiop. 

Early  in  tho  course  of  the  sytoptoms  of  atropin»>poteoitlDg  tlun 
is  verj-  often  forcible  expulsion  of  urine,  and  erections  of  the  penis 
may  occur ;  but  aflurivarda  there  is  very  generally,  Dtarlcy  says  always 
{Old  Vegetable  Neuntic/t,  p.  207),  retention  of  urinp.  With  tho  symp- 
toms aboro  ooumoratod,  intellection  may  remain  perfect;  but  there  it 
gODorally  some  liglitnc^s  of  head,  giddine^  and  confusion  of  thotij^lit, 
as  well  as  a  staggering  jjait  and  rtwtlos-tneas.  OceasIonnUy.  ''v.-n  with 
doses  which  may  be  called  medicinal,  Ihvro  aro  spcelnl  .1  u  iins. 
Drowsines'i  is  not  a  gem-ral  or  at  all  characteristic  symptom :  if  pres- 
ent, it  is  apparently  always  produced  indirectly,  as  by  the  removal  of 
some  cause  of  previous  wakefulnaga.  When  a  decidedly  poisonou* 
amount  of  belladonna  or  its  alkaloid  has  been  taken,  :i!l  '1.  vmptom* 
already  noted  are  intensiliud,  and  to  tlicm  is  added  ti  I'l  .ilkativc, 

wakeful  delirium,  in  wliioh  Uie  patient  lives  in  a  wml  1  :■:'  lii»  own. 


4 

4 


*  Tha  mail  nornl  obfuionl  rtnanhM  tatai  to  ibow  tliat  tliar*  kro  thio*  mrdrtalk 
•IkAloliIa,— .aCm|iTO«.  tijmnjaniipr,  nikd  hjroh^ine,  cliiur'inv  and  duboUInc  beloff  mtltuttvoT 
ilirte.  It  U  *]ao  ilattil  Ihal  tomtlimei  bclluioaDa  root  yields  onl;  bjoi^knilii*,  titi  IkU  \% 
ii  pflnibls  (0  ebsnge  bjr  abrmlwl  Irwlmant  (omf.  If  not  all,  el  |H«h  ^Imloiila  Inls  uthcr*. 

f  For  B  cbaDiica-pb}aialu|[i»l  •toil;  at  truptne  Bud  otbci  dnlnttit*  (raa  ktrOfdU,  M* 
Arckit.  /.  e^ytr.  FalM.  u.  Piarm.,  r.  4(tS. 
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eogrotMd  by  tho  spcctrcei  and  rUIona  which  throng  bini,  ao<l  cgm- 
{^o(«)y  obIi\^iia  to  the  surrounding  reuUtiitR.  Thus,  I  hnve  soon  a  lady 
remain  for  a  long  time  sloo]>iug  and  holding  f&»t  to  the  bed-poet,  la 
which  she  talked  in  the  most  voluble  mnnner,  a»  tUoiish  it  wenj  An 
inlelligcnc  hving  oinity.  Somolimcs  this  dallriiim  16  wild,  and  tho 
pftticnt  almost  uncontrollabij-  violept.  After  a  linio,  sleep  may  como 
OD,  and  on  vrakiog  ttom  this  oompleto  consciooancm  may  be  roRained, 
or  the  symptomfl  may  gradually  subside.  After  a  very  large  dose  hns 
been  taken,  sovero  convulsions  mny  appear  in  v.  very  short  time,  and 
fMSslat,  with  or  without  Airioua  maniacal  delirium,  until  near  donth. 
Sooner  or  later,  however,  tho  delirium  aubsidea  into  ntupor,  and  the 
convuUioiis  into  paralysis ;  and  when  llio  doao  has  been  enormous,  and 
especially  when  the  alkaloid  itself  has  been  taken,  stupor,  with  gruat 
fnuacubr  r»laxatioii,  may  occur  very  early.  Lividity  of  tho  faco,  and 
evldoiit  iinporfoot  aE-rntian  of  tho  blood,  are  not  seen  in  atropfiio-poi.-'Oii- 
ing,  exc«pi  in  tliu  stajjn  ol'  mo^t  iinuimunt  puHl.  Death  ii*  preceded  bj 
marked  rnlhire  Imth  of  iIk'  hcarl'H  action  mid  of  (he  respiratory  furui.*a." 
Xo  mc»l  cii--»c-*,  I  think,  it.  i»  rn'tiiully  lii-'>ii^lil  »1<oUL  by  HBpliyxift.* 
Kwt-morlom  oxnniinniion*  hnvo  shown  in  fatal  vnimn  oongewlion  of  tbo 
lungs,  often  with  ucchymoxoK,  and  a  Kimilar  Mtale  of  tho  memliriine* 
and  ovtfii  subotanco  of^lho  brain  and  cord.  According  to  M.  I.enmttn.-,'!' 
congestion  of  tho  rotina  is  no  almost  clmrtictoristJc  loeion  of  atropino- 
i^tRoning, 

Xpon  the  lower  animals  belUidonna  to  a  grwit  extent  acta  tie  upon 
man,  allhoiiirb  ito  influence  is  much  less  powerftil  in  them,  and  very 
much  InrgiT  <lo»<es  are  nK|uiriid.  Seeming  differences  of  acUon  aro  in 
most  onsoM  simply  npginront,  not  reuil.  Thus,  in  tlie  dog,  aa  in  man,  the 
pulM-ralv  is  very  gnvvlJy  increased  ly  atropu^  while  in  tho  rabbit  it 
jgabi.  A«  will  bo^hown  hiiroaftor,  the  rise  of  lbc_jtulaMyto  in  tho 
former  is  latpcly  duo  to  i>»ralyMA  of  the  par  vngum.  Alropinu  para- 
Ivxos  Uio  parvAgum  in  the  rahhit  «.4  much  as  in  the  dug,  but  in  tho 
niB^it  pnuumogaAlric  pomlytiia,  by  suiition  or  otberwiito,  is  never  fol- 
lowod  by  m  rise  of  tho  pultto-rato  uL  nil  comparable  to  that  seen  under 
similar  circumKtanc«s  in  Iho  dog.  Evidently  tho  action  of  the  dnig  i» 
idimlical  in  Iho  two  cn*w,  alt  hough  the  itynn>lom!>  are  dilTerenl.  In 
their  sonditivonw*  to  Atrti]iino  animnlt  differ  very  much,  and,  an  ft 
general  rnlej  horbivora  are  Icrfs  HU!*c«ptihl«  than  carnivoi-a.  Thus,  tho 
rabbit  may  bo  fiKl  for  days  enlircty  upon  bciludoniin-leave*  without 
injury,  and  many  grsins  of  atropine  are  neveNiuirj-  u>  kill  liim.  Birds 
— At  IcMt  pigeons — I  have  found  will  often  recover  after  the  hypoder- 
mic ii\jcction  of  two  gmin«  of  niropino,  and  three  Rrains"  by  the  mouth 
did  not  prove  ftital.    A  very  curious  and  at  pra^unt  inuxpllcnblc  fact, 


•  Bm  ■  «M*  rtporMd  \rj  S.  W.  OnM,  Aiwr,  /tun.  Xtd.  Se{^  ISSS,  p.  (01,  M  ■  drlklof 
inMMIcc. 
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wbitb  I  have  Kj>ca(«<llT  verified,  is  ihat  lb«  pupils  id  pi^ona  caiinol 
be  dilated  b^  tho  ub6  of  bellad^na. 

The  close  stiidj-  of  Iho  phyeiologieal  action  of  atropine  can  onlxb* 
made  uj-vlem  i\y  Hyittoin,  and  1  sliuU  \wvf  ouoaidcr  Iho  subject  undor 
nunb  headings. 

Action  on  the  Circulator;/  System.* — In  tho  dog  and  in  tho  rabbit 
SDiall  doeoH  of  atropine  cuuho  an  iiicrmuw<l  rrut^uoney  of  the  pnlM,  with 
rise  of  jbo  arterial  pi-csaiirc.  If,  howcv«r,  larger  amounts  of  the  alka- 
loid are  gsod.  and  eHpocially  if  the  poison  is  thrown  ipinicdiatcly  into 
the  venous  cii'culatioQ,  there  is  an  iinmccliato  fall  of  iho  blood-prciwiro, 
although  iJie  pubo  increases  as  bcf'oro.  BoKold  and  Blocbaum  (l/nttr- 
*BcA.  a»s  d.  Phi/siolog.  Laborator.  in  Wurzburg^  Heft  i.)  state  that  the 
dose  of  atropine  can  ho  so  ^adnatod  as  to  produce  at  first  a  temporagr 
rise  of  the  arterial  pressure,  followed  in  a  short  time  by  a  fall. 

In  alropiiiized  animals,  as  ia  staled  both  by  Benold  and  Blocbaum 
(loe.  cif.,  p.  33)  and  by  Meiiriot  (/>e/rt  Methods pkyxiol.  en  TTterofi.  et  tie  tes 
Apptiefttions  d  I'Elude  de  In  BfUaJone,  Paris,  tSfiS,  ]).  73),  and  as  J  have 
frequently  Mucn,  seetion  of  the  rag!  Ia  not  followed  by  any  Infiroaite  of 
tho  heart's  action,  ami  eulvanixation  of  the  nervo  is  incapabia  of  jiiflu- 
encinj;  tho  visoiis.  M  fglltiws  ibrit  airopiuo  in  toxic  dfMW*  pralyww 
either  the  trunk  or  tho  peripheral  filament))  of  tho  nory^i,  and.  as  B». 
itold  and  Blocbaum  bolievo,  most  proliahly  the  tatter  Tho  obscrvcn 
just  named  hnro  found  that  if  ntropiiio  buinjeotud  into  tho  carotid  sons 
to  reach  the  pnoumogastric  centres  before  tho  periphery,  there  ia  an 
instantaneous  fall  in  the  rate  of  the  heart's  J)eat,— an  indtcation^hab 
opon  the  cardiac  inhibitory  centres  atropine  acts  as  a  direct  stimulant, 
prcciaoly  as  it  does  on  tho  spintil  cord,  the  reason  that  tba  oetton  \»  jMj 
moTO  manifest  under  ordinary  cirenmataaces  being  tlio^tacapftcItT  of 
^e  paralysed  vai;us  to  transmit  the  central  tmpnlso.  Tfaia  asaertod 
atimuIntion|  of  ihe  inhibitory  centre,  if  It  be  eorroct,  acoounta  rery 
beautifully  for  tlie  primarj'  brief  slowing  of  tho  pulso  stated  to  oceur 
In  some  easca  of  alropiue-poijtoniiig.  (i^uu  Stille's  Therapfvtics,  vol.  i, 
p.  72!i.  Mitchell,  Keen,  and  Morehouse  found  it  in  about  ono-thiixl  of 
tho  coses  after  largo  hypodcrmio  injections;  Da  Cosla  in  n  large  pro- 


*  A  Ions  piyn  upon  CaUbnr  bsao  uMt  ktroplne  hM  hteo  pnbliihwt  b;  P — iIm«tIi  lart 
Frablioh  {  Vtrkandl.  il.  WUnbaryrr  Phst.-Util.  ai4iUt,,  1S73).  in  wliiab  raaolU  tiiUJIr  >t 
VBrtance  with  Ifaof o  or  ntl  other  obtcrvon,  ond  niBny  of  thom  u  tolallj  *X  laflacM  if U^  f*B* 
•ml  ]ih}-tiologiiw1  lawt,  lisvf  bmin  ri!iu>1in'l.  S'pa'ie  cannol  bs  rpnTrl  fit  •  nillnlnn  of  Ihtl 
Ii>]ior.  ftad  iIm  Toador  !•  raforrsd  to  llin  mDinnli  \t»*\1  abitnuHeil  (/.nnitoH  ilnl.  Stt.,  I.)  imI 
to  Ibo  orltlgne  of  Oirnuk  {Arrltit  f.  Exftr.  PalKoL  PSarm.,  IL  SOI).  SDQjif4t_nar 
iolog,  C'ufn-iii«t.,  Hil.  !•  Hnft  3  nod  i. 

T  Th«  oiptrlincatJ  and  sonotiulona  o(  RoubMh  KDd  PrXbKnb  ennllrm  ih*  •liitcBnot 
ttili  •timulallni:  ■"tion  ot  Mropin*  on  the  InhlbtUiT?  eanCraa,  but  MnnciC  be  rneWtd  m  ear- 
tMl,  hr  rmtaat  ulrtadj  nirna.  Ilirnnnk  (Amhiit  /,  Erpir.  PniM.  nnrm.,  li.  3M)  Rndi 
tbM  tlie  mlnutpfl  Joie  of  »[roplne  Inpjuaioi  llio  nplilH;  of  Iho  lieurl  •fl«r  rtimuliWioti  rf  JU 
inbibilorr  eimir™  \ij  miinmrini-  mid  ocirmjiiural  ilowing  nf  its  lunt.  Tbti  dnrrn  oot,  boirtTw, 
pniTt  ibil  Kiropiiie  tiai  no  lulinn  «a  tb»  ialiHiilui^jiBIr!*-  furthy  JOTWItptioa  itaww- 
wmrj  for  >  puitiire  eoaotailoa.  ' 
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1),  Amtr.  Journ,  Med.  &•(.,  July,  1846  ;  and  Mias  Mary  Putnum  io 
iOiiio  cnm»,  Iftu>  York  Medical  Seeord,  1873). 

Tbo  report*  as  to  tlio  action  upon  th«  IVog'a  heart  are  somowbnt  at 
TarianvD,  liowditch  »iid  Lucuini  hiiviug  notv<l  an  tncreasci,  Gnuuok  a 
iMMiting,  in  ttiv  cnrdiuc  pulMLioiix  (  VerhtimU.  Phifshlog.  Gesdiich.  xu 
Bertin,  1881).  JI.  .Sthapiro  bIuich  thai  this  vuiiuioe  ia  accouuiod  for 
by  tlu)  fiuit  whk-h  ho  hius  disco v«ro(],  tbat  whoreaa  at  bigb  tempora- 
luro  (15°  0.)  tho  pulMitions  arc  diminisho^,  at  low  temporaturo  (7'  C.) 
tli«y  are  increased.  Tbo  oxplanntioa  of  11.  Schnpiro  does  not,  however, 
cootoin  tJio  wbolo  truth  :  it  appears  to  be  certain  lliat  aAor  largo  doses 
of  fttropina  ibe  frog'a  heart  aulTera  dijiatoUc  arrest  and  canuoc  bo  re- 
oxcilod  by  galvanic  or  other  aiimuU ;  and  Bosold  and  Bloebauiu  (loe.  cil., 
p.  48)  have  round  that  the  aame  thing  occurs  wben  nu  ovorwhulming  < 
doae  of  the  alkaloid  is  iojecud  into  tlie  jugular  vuin  of  a  uianimal. 
When,  by  the  divuiion  of  the  spinal  cord  and  vagi,  the  hoart  in  i»ulat«d 
from  the  nerve-centre*  and  the  vuso-motor  n^rvea  ar«  piiruly«v<l,  Bczoldj 
and  Bioebaum  have  found  that  atropinu  leaacna at  pnou  tb<;  nrtgrial  prcB 
!  lire,  Tbo  doees  of  Besold  and  Dloebaun  wore  too  large  to  show  the 
of  minute  quantities  upon  the  heart  of  the  mammal  after  its 
itioD  i>om  the  nervous  ayetem.  It  may  be,  liowcver,  considered 
-  settled  that  overwhdmiHy  dose*  of  atropine  act  aaa  direct  paralgiant  vpon 
the  heart-muMte.  Minute  qunntitiez  probabty  stimvlaUtkemHsd6;  tlius, 
Ramson  discovered  that  atnijiine  cause.H  in  the  heart  of  the  octopus  pro- 
tiounocd  excitation  of  the  tmisciilur  filiru;  O.  IjangcnilortT  {Archie fur  ' 
Phyt.,  1880)  found  that  v.-hciv  the  cul-olf  apox  of  the  frog's  hoiirt  was 
tOQChwl  with  a  minuto  qiuintity  of  atropine  it  immodiatolyeotnnienoed 
to  U-nt ;  and  G.  Beyer  (Amer.  Journ.  Med.  8ci.,  July.  188&)  noticed  that 
thevoiitricles  of  tho  isobiiod  terrapin's  heart  arc  oDorraouHlyHtimulHCed 
by  minute  quantitiee  of  tho  alkaloid,  althoui;h  thoy  are  arrvsted  Iti 
diaatote  by  larger  amounts.  This  action  of  tho  drug  upon  the  heart*  , 
'  innsoJe  is  probably  the  cau§e  of  the  increased  pulse-rate  which  has  been ' 
not«d  as  ocGoning  wlien  atropine  is  given  aHer  diviBion  of  tho  vagi, 
and  which  has  been  (probably  erroneously)  attributed  to  stimulation  of 
I  the  accelerator  nurves  (see  7th  Edition;  also  article*  by  ProfWor  S.T, 
[Hoiehort  and  myself,  Universili/  Med.  Mag.,  1891), 

The  rclfttioa  of  belladonna  to  the  t'luo-mofor  nenroua  system  is  of 
auch  practical  importance  that  it  doaer^-es  tho  cloBMt  study.  ~Brown- 
yS^quard  says  p(»llively  that  tho  dnig  has  the  power  of  exciting;  the 
'nttscular  fibrot  of  the  arturiolua ;  but,  a^  he  nowhere  details  eheroa»on« 
for  this  opinion,  I  think  Httto  weight  U  to  he  attached  to  hia  statoment. 
In  185T,  Wharton  Jo»c«,  of  Kngland  {Med.  Times  and  Qas..  p.  28, 
]f^7),  nnnouncod  the  foot  (confirmed  by  Leinattro,  he.  cit.,  p.  K)  that 
alriipin«  ho  dmppod  upon  tho  web  of  a  frog's  foot,  under  the  micro- 
tho  vokmjU  can  be  B«en  to  contract.  Or.  Ilayden  (Z^t^i'n  Quar- 
,  Aug.  1863)  in  re|>MlIng  tlirae  experiments  found  that  if  the  skin 
ont  Just  above  the  foot,  no  eontraotiou  occurred,  and  concluded 

U 


210 


OENERAL  REMKDtES. 


ttutt  thfi  j>licnotnunoD  ww  purely  reflux.  Mouriot  (loe.  cU.,  p.  39)  bsa 
obtained  in  tioniu  caNc«,  btiL  not  inru-iabljr,  ibo  roault*  of  tlio  loat  ob- 
server. Ufi  haa,  bowuvvr,  diAcoverwl  tbat  if  ilio  nerves  of  Omj  leg  bo 
divided,  no  contnction  ever  lakc«  place.  Ali-oplne  ts  an  tnritantj  and 
it  ia  evident  that  tlie  contraetion  caused  by  itn  local  application  b 
simply,  as  Uiiydeii  believed,  a  rodex  phcaontenon,  precbcly  similar  to 
that  which  occuTV  on  tbo  application  of  any  chemical  or  mechanical 
Irriuint.  Tbe  vxpui-init.'nt»  »f  Wbaiton  Jonos,  upon  which  so  much 
has  been  tiu-teil,  niiiMt,  thurcrui-c.  be  eliminated  from  iha  evidence  on 
the  quuittion.  The  problem  can  he  solved  only  by  studying  tbo  dfecta 
of  tbi;  rcmetly  atlininiHtvmd  so  oa  to  act  on  the  part  solely  through 
thu  ciri'iilutiuii.  Moiiriut^  nit  tTiu  rvsult  of  such  studies  on  the  fVog'a 
web,  ha.t  oonclndiid  tbnt  tliere  is  in  the  fintt  stages  of  the  poiaoning  a 
very  slight  cuntraction  of  llie  vcw^uU,  amounting  to  nothing  more  than 
incrcSAO  of  their  tonit^ity.  ik-vlt  to  any  iliniilnl  l\B|llliliM|i  of  their 
lumen.  Dr.  Harley  {T/ie  Old  V-^gdable  A'eurotia,  London,  1869.  p. 
iiO)  hiiM  witnvHituil  a  more  duciried  contraction  of  tbo  I'eaaels.  I  have 
tried  the  exporimunt  seTcrul  limes,  but  obtained  no  decided  results. 
On  the  other  liiiiid,  Bvxnid  and  Bloebaum  {loc.  cil.,  p.  50)  have  made 
similar  expvrlmflnttf  upuii  the  eur  and  mesentery  of  tJie  mbbit,  and 
liitvo  noviT  bocn  able  to  detect  any  contraction  of  the  vcncls,  and 
(lonniMiiiuntly  di'ny  iiA  esislcnco.  In  iheso  experiments  it  waa  not 
possible  to  uin>  llie  microscope. — which  detracte  greatly  fi-om  their 
value. 

'Il»o  ovidenco  derived  from  direct  observatiMi  of  tho  capillarin 
Mems  to  me  to  be,  on  tbo  wholv,  decidedly  in  favor  of  their  cpntrao- 
tiob  by  minute  doses  of  bolindonnu.  I  do  not  think,  however,  that 
much  weight  is  to  be  atttichod  to  ovidonce  of  this  nature.  The  altera- 
tions in  tbo  calibre  of  the  ves-teis  are  so  slight  as  to  leave  ^reat  pUy  for 
the  imagination  of  the  observer, — a  source  of  fallacy  which  probably 
accounts  for  the  difforeiit  results  obtained  by  differoDt  invostigalors. 
Much  more  decisive  proof  is,  however,  obtaiaable  from  a  study  of 
tlie  arterial  pri.'ssurc.  I  have  found  that  after  section  of  the  va^ 
atropine  still  has  the  power  of  mising  very  matenally  the  arterial 
preasurrt.  As  alropine  does  not  augment  the  force  of  Ih^  individual 
cardiac  beat,  and  as  the  increase  iti  tlic  nitinbor  ol  the  cardiac  pulna- 
tiona  caused  by  it  after  seotion  of  tho  vagi  is  compsratJvely  slight,  k  la 
oxceodingly  pitibalile  that  tho  rise  of  arterial  proasui-e  just  spoken  of 
i«  due  to  a  con  tract  ion  of  the  email  vosth-Is.  This  logical  conclusion 
becomcis  almost  a  certainty  when  it  is  fbrthcr  known  that  after  divtsion 
of  the  cord,  and  cnnsetiui^nt  separation  of  the  ves-tuls  from  their  vaach 
motor  oontros,  atropino  b  powerless  to  produoo  Hm  of  nrtcHal  pros*- 
ure,  a  fact  vouched  for  liy  Bfxi)Ui  ami  Itluebiium,  and  which  J  can 
confirm  from  my  own  experiments  (Amur.  Jimm.  Med.  Set-,  April, 
1873).  To  thia  cumuliiiivu  evidence  must  be  added  the  cxporimcutnl 
lact  noted  by  Buxold  and  Bloebaum,  that  when  a  small  dosu  of  atro- 
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piD*  !■  ii^ocbxl  into  t]i«  carotid  Artery — i>.,inh>  the  vaso-motor  centres 
— tliero  U  hq  inHtAiilAiicotis  riso  of  bloo<l-pr«Beure,* 

Tiawing  nil  tliwic  CacU  togotlior,  I  am  forood  to  give  Msent  to  iho 
prqxwitjon  tliat  atropine,  in  not  too  lar^  amount,  is  a  stimulatU  to  the 
vaso^notor  eaitrcs;  a.  conciusion  in  harmony  with  the  action  of  the 
(Inigon  all  the  otl^' 1'  niit.r  .niiii,  All  observors  agree  that  in  the 
ftdvanood  etagoof  :l(i><,  !>>  t.:  .  >  n^,  nfl^r  the  blood-prossura  baa  com* 
nienoud  to  &1I,  llicro  i'.  dii nitiiii  .4'  the  capiUarica.  It  eicoiiui  most 
probable  tliat  thiit  is  due  lu  u  illroct  iiliIod  of  tbo  poiaon  on  the  muscU' 
lar  fibres  in  the  coatit  of  tho  voseelB ;  for  when  directly  applied  to  the 
web  of  the  Axig's  foot,  atropine,  after  a  timo,  produces  an  evidenily 
paralytic  dilalalion ;  and  Bczold  and  Bloebaum  have  found  that  the  arte, 
rial  muBcuIar  «oat6  in  atmpine-potsoning  Bnady  lose  tlieir  Irritability, 
but  that  eo  lon^  aa  they  retain  it,  galvanic  altmuktion  of  a  aympathotic 
nerve  doef  not  fail  to  iudueu  contraction  iu  Uio  tributary  vewcln. 

Action  upon  the  Kervous  System. — The  delli'ium  which  is  ho  chAraC' 
torialio  of  atropine-poUonSng  ahowa  that  it  haa  wpooial  rvlatlons  with 
the  cerebral  cortex.  Prof^aaor  Albcrloni  Ima  mado  r  series  of  experi- 
ment* to  dotentiine  whoihor  it  inhibiU  or  affects  the  motor  powers  of 
lh«  cortex.  He  linds  that  neither  the  ainglo  large  dose  nor  tho  ro- 
poalod  continuous  dotto  baa  imy  power  in  preventing  tho  epileptic 
ncixure  resulting  in  dogs  from  the  stimulntion  of  the  motor  ;Lono  of 
the  cortex:  enormooa  toxic  dosca  acem  only  to  render  tho  rc-roiiso 
slower  and  leas  vivid  (Arch./.  Exper.  Path.  Pkam.,  xv.  266). 

In  1862,  Dp.  S.  Botkin  (Virehoa't  Arehii;  xxiv.  8S)  found  that 
when  the  veeeels  of  a  IVo^'s  log  were  tied  and  the  animal  poisoned 
with  atropine,  while  paralyais  developed  iteolf  in  the  ordinary  war  ia 
tho  uninjured  leg,  tlio  injured  leg  prcfiervod  ita  motility.  He  aleo  dis- 
covered that  the  nen'e  of  the  teg  wboae  artery  bad  been  tied  trans- 
miltod  a  forcible  Impulao  to  ita  tributary  mnsclea  under  the  stimulus  of 
a  galvanic  ctirrunt  much  weaker  than  could  elicit  the  fhlntest  i-eaponae 
;  fVt>m  tho  nen-o  of  the  opposite  aide.  IIo  eoneludod,  very  logically,  that 
atiopine  acts  ax  n  pamlyr.Hnt  to  the  motor  ncrvislninkt*  llii'm.'wlvcs, 
and  alao,  since  motion  ponii»<t<til  in  the  protected  leg  after  it  wa*  com- 
pletely lost  in  it«  fellows,  ihnt  tbiK  influence  of  the  ilrii^  wm  exerted 
upon  tho  motor  trunks  bufore  the  apinnl  centre!'.  Thu«ir  rxiiiiiiumli 
have  beo«  confirmed  by  TA>mikllre  ('or,  Wf.,  p.  4!>),  hy  BeKol  i  n  I  Hloo- 
bauni  (loe.  cit^  p,  20),  by  Meuriot  (/oc.  eit.,  p.  90),  and  by  Pm«or  and 
others,  who  have  proved  that  atropine,  if  in  sufficient  doso^  has  tlie 
power  of  •leatroj/ing  t/i£  cxcit-)bilil>i  of  (At  ^^ent  or  molor-n-m€  J&rts, 
but  that  it  must  be  in  very  lar;;'o  quantity,  ao  that  in  mammula  <lciiTh 
may  Iki  caused  by  the  alkaloid  and  yel  u  nolablo  amount  of  l^inciionul 
power  bo  retained  by  the  motor  nervQg.     Besold  and  Bloebaum,  wboAO 


■  It  l«  popw  M  (l>l»  IbM  Bcceld  wil  BIdbIsuid  Utrlbuto  tliti  rl<*  U  |«7<hl<Bl  4U(ilTb> 
MW*,  «il)io«I,  komTW,  M  U  *Hmt  10  ID*,  |vud  rtwoD. 
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cbiborato  uxpwiiaiiiit*  aro  wpoeiullj  oonimoiidabb,  alBrni  that  veiy 
riiroly  bavu  thoy  boon  Mo  tuUlly  to  (Iu«lroy  by  alro^isfijib^  l\m_cUoaat 
power  of  Uiv  motor  ncrvc4,  ttii<l  also  hnvo  dJiowd  Uiat  both  th«  Jxm-vo- 
dlviu  nnU  the  iicrijihcral  intra-iuUBcular  Durro^udtnga  are  aJTucUd.  All 
tlio  oxporiaioDters  ttgreo  that  no  etagoof  iitip4r-oxdttibilityj>r<!C«<l)ng 
ikat  of  (lupixissioD  can  bo  disoovoriHl. 

I*rol"«ssor  Tho8.  It  i'raaer  diaoorepod  in  1869  (Trant.  Boy.  Sof. 
Edinb.,  XXV.  450)  that  if  a  frog  receive  an  injection  of  about  one- 
thouiwadth  part  of  ita  weight  of  atropiue,  a  condition  of  period 
paralysis  and  abolition  of  reflex  aolion  oorooe  on  aft«r  a  time,  and  lasla 
from  two  to  four  liaya,  to  be  Bucoeeded  by  a  telanie  sta/^e,  with  violint 
tonvtiisions  and  excessive  excitability  of  the  redes  centi-ee.  The  con- 
vulsions of  thJB  ata^  have  been  shown  by  Fi-a«er  to  be  spinal,  oocurrin); 
after  section  of  tie  cord  in  all  paru  of  the  body.  I>r.  Fmser  fonnd 
(Exp.  69,  p.  481)  that  when  he  pruteotcd  the  bind  legs  by  tj-ing  the 
iiorta  at  its  bifurcation,  telanua  appeared  in  them  at  a  time  wtien  the 
anterior  lega  were  completely  pamlyzod  itnd  the  brachial  ner^'os  were 
unable  to  respond  to  the  galvanic  stimulation.  Again,  be  was  able  to 
produce  sym]>toiii»  closely  analogous  to  those  caused  by  atropine  by 
injecting  simulcaneouHly  two  pcMSOiis,^oae  a  stimulant  to  the  cord,  the 
other  a  paralyzant  of  the  nervMrtmlcs.  These  Ikcta  would  seem  to 
prove  that  during  the  paralytio  stage  of  tbe  aotion  of  atropine  a  oon- 
vulaant  condition  of  the  cord  ia  maoked  by  a  pamlyxed  state  of  tha 
efferent  norvcs.  Tlib  conclusion  !*,  howovor,  invatidolod  by  certain 
facts  observed  by  Franor,  and  especially  by  the  rwccnt  rowarchoa  of 
iUngoi-  and  Hurrell.  Thuis  in  somo  of  tVaHur's  oxporimoata  ibo  parnly- 
8b  was  at  no  lime  sullIciL-nt  to  maslc  a  totanoa ;  in  oxpurinivnta  of  nil 
three  observers  tho  tvtnnus  did  not  develop  at  once  in  pnris  in  which 
the  nerve-trunkK  worv  protected  by  cutting  off  their  blood-supply ;  con 
traty  to  tho  observation  of  Fnwor,  in  a  number  of  expcriinonta  per- 
formed by  Ringer  and  Murrvll.  nlW  Iho  nortu  had  been  tied  tetanus 
developed  no  earlier  in  Uie  protected  tlian  in  the  unprotocttxt  Ii^.  In 
some  of  the  experiniunts  of  Ringer  and  Murrell  tho  pamlytant  ofToct 
of  tbe  [Kiitton  paiwod  oft' — voluntnry  and  reflux  aetion  roturning — before 
the  supervention  of  tho  tvtaiius.  These  ftivis  tetm  to  show  that  tho 
paralytiis  an  woU  ax  the  tutnnti-i  is  due  to  an  action  upon  the  centros, 
the  drug  so  acting  upon  the  spinal  coi-d  iw  first  to  nbolisli  and  then  In- 
teusil^'  iU  rvllex  activity.  Tho  oxplunalion  of  this  singular  action  cun- 
not  at  pruaonl  bo  considered  w  esuiblishcd.  I>rs.  Ringer  and  Murroll 
believe  that  both  tbo  paralysis  and  tho  tetanus  are  due  to  a  deprossaat 
action-  Tho  theory  is  that  tho  noniiot  cord  hiut  a  pow«r  of  resisting 
impulses  n.<ceivod  from  tho  periphery,  anci  usjtucially  of  preventing  tboir 
wide  propagation  among  the  spinal  centres.  During  tbe  first  stage  of 
tile  alropine-poisoning  it  is  supposed  that  tho  motor  portmns  of  the 
cord  are  so  paralj'zed  as  to  be  unable  to  form  or  propagnta  any  motor 
impubo,  and  henco  tlie  gcnurul  pnral^'sis.    Later  on,  however,  tbe  motor  ] 
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cells  have  so  for  recovered  tbemaolres  as  to  tw  able  to  j^nentto  iin> 
pubea  ftvoly,  althoujg;b  the  re«iatire  power  of  the  cord  is  still  id  abey- 
ance. CousiMiueDtly  a  pcriptioral  impulse  plays  as  it  wore  at  \vtll  up 
and  down  l(i«  spinal  coni,  and,  instead  ot"  givinc;  rise  to  a  simple  reflex 
action,  giree  origin  to  a  series  or  reflex  movements,  involving  all  tbo 
muBclos,  and  condtitutinft  a  tetanic  convulsion. 

Tito  oxporimcnia  of  Loniattro  (loc.  dr.)  indicate  that  belladonna 
exerta  a  similar  paralyzant  and  convulsant  action  in  mammals,  nnd  Dr. 
Fraser's  inveeli^tion  confirms  tbis.  It  would  soom.  however,  tliat  In 
maminala  the  cooTulsaot  action  comes  on  more  rapidly  and  is  less  prfr- 
traotcd,  and  that  the  paralyxant  action  Iti  also  lera  Intense,  than  in  the 
ttojt ;  so  that  while  the  batrachlan  poisoned  by  atropine  i»  In  the  be- 
ginning paralysed  and  afterwards  convulsed,  the  mammal  sufTcra  tVom 
ConvukiionB  and  reflex  spasms  early  in  the  poisoning,  and  ofYen  oxhiblta  ^ 
ovidenGoa  all  through  of  the  cxciled  reflux  activity.  The  diflvrence  In 
the  action  of  non-fatal  doses  of  atropine  upon  the  iVog  and  upon  tho 
tnaromni  la  graphically  expreased  by  the  diagrams,  Pigs.  &  and  10,  IVom 
tbe  paper  of  Dr.  Froitcr. 

Fig.  9  roproscnta  an  experiment  mailo  upon  a  dog :  In  it  the  curve 
of  pamI}-BK  op,  p^  lenvca  ihe  line  of  normalily,  AB,  before  tho  curve 
of  iipinal  stimulation,  tho  fintt  Hymptoms  being  those  of  paralysis.  As 
ib«  curve  of  op,  p,  nvvLT  reaches  the  line  of  complete  paralysis,  CD^j 
tb«  pamlj-tic  action  is  not  sufEcicntly  great,  in  tho  height  of  tJie  poison, 
to  prevent  the  manifestation  of  tho  considornble  spinal  stimulant  action. 
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I>1g.  10  expresses  the  resnlla  of  an  experiment  upon  a  fVog:  in  it, 
although  there  was  some  s]>iDa]  stimulaui  ai;tion,  aa  evinced  by  the 
ourve  s„  s^  b,^  a^^  and  although  ihe  paralytic  curve  p^  p^  p„,  p,^  p^  never 
^  reaches  tbe  Udo  of  complete  paralysis,  CJ>,  yet  it  is  manifest  that  tho 
paralytic  action  of  tho  drug  throughout  the  experiment  masks  and 
oovera  up  the  oonvuluive  influeucc. 

It  is  very  certain  that  in  man  alropine  exerts  tbls  double  influeaco ; 
for  tho  rocoi-ds  of  potooning-casos  ore  at  once  tho  records  of  convul- 
sions and  of  paralysis.  It  would  itcem  that  early  profound  paralysis 
oocun  when  a  very  lai;^  dow  of  tbo  i>oisoa  bos  boon  taken  in  its  con- 
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eentratod  alkaloiiial  Ciomlition,  and  c<Hwg[UODtly  huaiJwgn  rapidly  >b- 
blu  lod  »nd  euddonly  prgei|iituled  npon  tho  norvtKW  8T>twn. 

la  tho  oxi>orimDnte  ol*  Uutkin,  mado  hy  tying  the  vessels  of  IIm 
frog's  legs,  ib>  deficribod  uii  ps^  -08,  tho  iiiro^tii^ator  found  ihAt  si- 
thoUjgh  for  ft  limo  irritation  of  iho  foot  of  tho  perfectly  ])aral>'z«d  log 
would  causo  epasins  in  lh«  opposite  limb  whose  norvo  wa«  protected. 
y«t  later  in  the  poisoning;,  alttiough  irriiation  of  tbe  foot  of  the  pro 
teoted  leg  caused  movoiuonU  in  that  lug,  no  irritation  of  the  opposite 
poisoned  foot  vrm  able  to  induce  any  rc«ponse  whatever  on  either  side. 
From  tliis  tie  drew  the  inevitable  coDolasion  Utat,  while  atropine 
paralyses  firdt  the  motor  nvn'e^,  yet  laier  it  acta  also  on  the  atTervnt 
ui;n'e3.  The  very  bimucirul  exp<.'riuieiils  uf  Dr.  tVasor,  already  quoted, 
certiiinly  sJiow  thai  the  alTet'ent  mn'vea  enjoy  a  oompantivo  Immunity 
from  the  iiifluouee  of  ati-upire  in  liit'|.'i>  doses.  For  wheit  ons  log  of  a 
tl-og  was  priitectvd  by  tying  the  cruntl  artery,  during  the  period  of 
general  pitrohtiiit  any  irritation  of  llie  poisoned  lug  would  protluoo 
inimodiatw  tvAcx  convuMons  in  the  unpoiHunMl  extremity, — a  demon- 
stration lUtil  while  the  fuiiclioii^  of  ilii^  elTurent  or  motor  nor^'es  wcro 
suspended  whorover  tho  poi*on  roacbeii,  the  ufTervnt  nerves  rctninod 
tuore  or  Icm  of  tbeir  activity.  Thiit  of  eotinw  eonlinns  a  portion  of 
the  experiment*  and  oonclualons  of  Butlcin,  and  doe«  not  disprove  that 
atropine  acts  to  lonie  extent  upon  the  afferent  nerves ;  for  a  very  fecblo 
impulse  romching  the  cord  in  it«  oxcitod  condition  would  cnuse  reflex 
inovemenis.  Jleeold  and  Bloebaum  (toe.  dt.,  p.  20)  hare  tnvoetigated 
this  subject  by  exposing  the  sciatic  nerves  of  a  strj-cbnited  fW>g,  im- 
mer&ing  them  for  a  portion  of  their  course,  the  one  in  a  solution  of 
atropine,  the  other  in  a  solution  of  the  phoapliate  of  sodium,  and  then 
testing  tlio  cfTeot  of  the  application  of  stimuli  in  causing  reflex  inovc- 
nieota.  The  result  was  not  very  snliathctury.  so  many  u>urou»  of  fallacy 
arising — simrci.'ei  not  necessary  bore  to  point  out— as  to  vitiate  groiilJy 
tb«  experiments.  They  certainly  found,  however,  thai  llie  norvc-truiik 
preserrod  for  some  time  Its  power  of  traTmmtlting  Impulse  evoii  when 
immersed  In  a  two-»nil-a-half-por-cent.  solution  of  the  alkaloid.  BoKold 
and  BlofliBum  (p.  25)  also  ivpeaied  the  expcrimcnis  of  Bolkin,  eub- 
siaiitlally  conllrmiiig  them,  but  showing  that  very  largo  dosoa  an 
neccMutry  to  affect  HerioMfly  the  conducting  powers  of  the  affarent 
nervoii. 

The  fiillowing  exporimenm  of  Mouriot  (/oc.  eit.,  p.  95)  prove  con- 
cluflivvly  that  nti-opino  docjn  inlluunce  the  aflerent  nerves.  Uo  fotind 
that  if  a  fmg  l)c  bound  tightly  amiind  tho  body  so  as  to  interrupt  the 
circulation,  and  then  bo  poi!<oiicd  by  atropine  in  the  ftront  part  of  Its 
body,  at  lint  irriiutioni'  in  any  part  give  rise  to  general  spasms,  but 
after  a  time  In  order  to  get  any  movements  of  the  hind  len^  it  b  nece«< 
sary  to  a]>ply  an  irrllnnt  to  them.  Again,  the  binder  parts  of  a  frog 
were  so  bound  by  ligalunvt  ns  to  cut  off  on  the  one  side  all  communb 
cation  except  by  tho  nerves,  and  on  the  other  to  leave  IVeo  tbe  nerva 
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|nd  the  tomoU-  A  glrong  ii^cctioo  of  iiltx>pln«  was  tbon  given,  noti 
wbon  the  motnont  came  that  in-ilation  of  the  jMriphery  of  the  Ic^ 
whoeo  circulatton  was  froo  would  no  lon^r  cause  reflex  q>asmB,  the 
«rtoi7  of  this  leg  also  was  tied,  so  that  huth  tegs,  tJio  on«  atTOpinixed, 
the  other  not,  were  now  oonnected  with  the  body  of  the  tVog  only  by 
their  nerves.  Strycbnino  was  givoo  hypodcrinionlly,  aud  tl  was  found 
that,  while  irritation  of  the  aljxipinixod  lou;  hnd  do  ofTvct,  atimulnliou 
of  Iho  uon-atropinizud  log  gave  rise  to  funeral  conriiUions.  The  whok 
proseiit  oridonco  ahowa  that  atropine  depr«gsee  the  afferent  nereeg,  (uf 
Muek  morejeelly  than  it  does  the  HTeretU  nentt.  Mian  Uury  Putnam 
(N.  Y.  Afe'l.  Rec,  1S73)  a^aerla  that  if  the  general  tis«i«  of  the  IVog'l 
limb  bo  lied,  the  vusauU  aitd  iior\'Oii  being  loft  intact,  80  aa  to  provoni 
diAuIon  of  Uio  poiHon  through  the  celluhir  tiainio,  the  senaitive  norro 
are  alone  nfTvoled  by  iiirujiiiic.  As  no  detalU  of  ox|>criiii<.'i)t0  iitv  givoii, 
the  matter  TOiU  oimply  upon  the  aMertion  of  Mim  Putimm,  It  in 
rery  difficult  to  imngiiio  why  a  iivrvo  should  bo  nffoctod  dilTorvntly  by 
a  poison  when  roaching  it  by  ditfoi-cnl  routes,  and  equally  didictilt  t4i; 
oonceif e  how  the  poLton  Nhuuld  ruacl^  more  elToctiToly  the  motor  tbaal 
tfao  sonnitivu  nvrrett  by  dilTuHion.  Further,  it  in  also  almost  as  uiin^a*! 
sonabh)  to  beliero  that  itiiy  percuptiblu  dilTusion  through  thu  cellular' 
tissue  ahould  occur  when  the  sent  of  iiycclion  \b  in  a  diBtaal  part  of 
the  ho<iy.  Tnking  togothor  the  facte  that  Miss  Putimm's  iiwicrlion  is 
unauppurtcd  by  detailed  oxpcruneats,  le  excoodtngly  improbable,  and  is 
ebenungly^opposcJ  to  an  enormous  moss  of  exporimontation  by  some 
of  the  most  c  span  en  cod  and  ablojnresti^jntora  ihnt  have  ever  lived,  1) 
Moms  to  me  that  it  cannot  bo  accepted.  It  ia  probable  that  alrq]>in*- 
oota  upon  the  periphernl  ri]aiui>ni3  of  the  ncr^'Cs  more  quickly . tbaa> 
upon  the  main  trin:!;- :  (lii-  :-  rorrobo rated  by  Mtss  Putnam,  who  slates 
that  aliv  has  :^  i  ji  ;.  ..  :lu.  :ii:i>]i  lif  a  aciutic  iivrvo  cause  indications  of 
pain  in  an aUnpinixetl  animul  wtion  the  peripheral  Mmftatiou  was  already 
lost. 

There  can  be  no  doubt  that  in  the  higlier  animals  atropine  acta  npoa 
thn  rcrvbrum  as  it  Anvn  in  miin,  producing  the  same  peculiar  dollcioiift 
intuxio-ntion  o(\vn  ending  in  stupor.  It  in  not  noccftuiry  to  discuss  this 
matter  further,  except  to  remark  that  belladonna  is,  not  a  hypnolta 
The  fact  that  thv  exhibition  of  u  remedy  is  followed  by  e<l<H!p  in  diseaNo 
is  no  proof  that  the  remi-'lj'  \n  in  »  proper  HeiiNe  a  hyjinulit!,  No  one 
would  give  oyster  »"ii|'  ■  i  li  •  i  _  iri  i',  -y-i  in  certain  cxliauated 
wakeHil  sintes  of  the  nj^Um  mkIi  w-A  yiuiy  l>nng  back  sound  sleep. 
If  belladonna  ever  acts  as  a  hypnotic,  it  is  in  this  indirvet  way,  ]iy 
removing  some  cauho  of  abnormal  wakufulnoas.  It  can  never  be  relied 
•jD,  hko  opiuDi,  to  induce  sloop. 

Action  on  the  Votvntartf  Masetes. — The  voluntary  mueclM  escape  un< 
■cothnd  in  ittru  pi  no-poisoning.  It  is  true  that  Lomaltre  has  shown  that 
the  contractility  of  a  striatod  muscle  may  bo  destroyed  by  soaking  it 
In  »  very  concontFalod  solution  of  the  alkaloid ;  but  long  before  any 
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■uob  action  can  take  pUce  ia  liTe  the  animal  ia  killed;  oonsoquoatl; 
nftcr  deatb  troia  bollndoana  the  contractility  of  tho  voluntaiy  musclee 
fa  round  un!mpalre<l. 

Aciiun  on  the  A(«l')miiial  Canal.— Oa  (ho  noa-«trialed  roiuolw  tbo 
NUtion  of  the  drug  La^roiiomicod,  but  iu  «x&ot  naturo  ia  anoorlftiu. 
Uouriol  mate*  (ioc.  <it.,  p.  M2)  tbat  if  tliv  bully  of  on  anEin&l  poiitonod 
by  utru)»ii>o  bo  opened,  tbo  iiit<>!ttim<ei  will  be  found  undergoing  violent 
oon  tract  ion  N,  nnd  tbnt  bullAdonna  ia  n  powei-ful  excititnt  of  tbo  noa- 
atriatod  nituclua.  On  tbo  olhor  bond,  Bozold  nntl  Bloubnum  ufiim) 
that  tlicy  have  oxpcrimontod  upon  tlio  iDtMtiniM,  bladder,  iitvruH,  nnd 
uivtfirs.  and  tbat  in  nil  cjmoh  (hero  i»  n  Htnto  of  narkod  aodution  from 
ntropino,  and  thai,  wholhor  a  Bmall  or  a  l»i;ge  doso  bo  nsod  (loe.  cU.,  p. 
65),  there  are  produced  muscular  quiotnesB  and  roUtxation  in  all  these 
ot^aa, — evidences  of  sedation  not  preceded  by  any  stage  of  escite- 
mont,  and  always  accompanied  by  lesfleiiing  of  the  e1ect>o>rouscuLar 
HiiHibllity.  They  atato,  flirtlier,  tliat  by  the  use  of  aulBcient  doses  abau- 
ilo  muaculor  paralysis  of  the  organs  above  named  b  induced,  ao  tliat 
the  atronRi*«t  farndic  enrronts  ^ro  unable  to  cause  any  motion.  P. 
Keticliel  (Dus  Alropin  und  der  JlemmungsnuTven,  Inaug.  Diss.,  Dorpat, 
1668)  has  made  a  most  elaborate  aeries  of  experimoiits  to  determine 
the  effect  of  atropine  upon  the  inhibitory  fibres  of  Lhe  Bplancbgi.c 
nerve. 

It  bas  been  sbovrn  by  Pfltigor  tbat  galvanization  of  the  pcriplieral 
ends  of  the  divided  eplanchiiics  causes  Immediate  airoitt  of  ^^.porir 
staltic  intestinal  movements,  and,  although  th«  subject  baa  not  boon 
Absolutely  worked  out,  it  ia  almost  curlain  that  somo  of  tbo  splanchnic 
fibres  are  the  inhihilciry  »or\-ci«  of  ibu  tntuitlinnl  coata.  Kvuchel  hus 
found  that  oven  when  duscM  of  atropine  m>  small  as  not  to  aifoct  dis- 
tinctly the  motor  ncn'es  are  given,  galvanization  of  tbo  aplanchnicA 
foils  to  influence  the  intestines,  whoso  vermicular  movements  are  still 
AC  live,  and  therefore  thnt  atropine  paralyses  the  pDriphcml  inhibitory 
intoBtinnl  opparatUH  precisely  as  it  does  tbat  of  the  hoart.  Ttwre  is, 
of  course,  a  seeming  disaii^eemont  bolweon  these  reMUohes  attd  thow 
of  Mouriot  and  of  Itesold  and  Bloobaum ;  and  the  apparent  coal\ulon 
is  increased  by  the  asaorlion  of  Dr.  1.  Ott  (.V.  Y.  M<ni.  Journal,  1883, 
170),  that  minute  doses  of  atropine  prevent  the  production  of  peristal- 
sis by  salt  placed  upon  the  intestine,  while  large  doses  exaggerate  the 
action  of  the  salt.  U  would  appear  fVom  this  tbat  atropine  first  atitnu- 
lalos  tbo  intustlnal  iiihibilory  nervous  syslom,  then  parslyuw  it.  Boforo 
the  iiuenlion  can  be  settled,  j^ii'ther  resu-arehes  are  ueceHSury,  but  Jt  ia 
po»sii)Io  that  all  these  obsen-ei-s  saw  and  reported  e«rii>ctly,  tjio  <ltffor- 
vncL-s  being  tho  result  of  varying  doses.  It  apjK'ars  corlain  that,  ia 
AUI  dosew,  atropine  parnlyxos  tho  Hmooth  muscidar  fibres  of  the  IntM- 
line,  bladdor,  etc.,  a;id  it  m.-ty  hi:  that  in  any  doiw  it  dcpressmtlieir 
activity  directly,  but  that,  by  paralysing  more  quickly  the  inhibitory 
apparatus,  it  somotimos  ptncoe  tbc  iuteslinal  muscular  coal  in  such  .ft 
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pMition  that  it  will  respond  more  rigoroiiily  thnn  nonniil  to  oxtornal 
stimuli,  and  also  that  very  minute  doeos  may  cause  ijiiict  by  producing 
inhibitory  Blimiilnlion.  Thta  view  is  boriio  out  l>y  Ibo  fuel  that  tho 
amuilvst  doso  usoil  by  Keucbol  was  0.075  ^r.,  by  Ott  O.OiS  gr^  both 
oliSGrvan  experimeDltnK  on  tlie  rabbit.  When  Ott  used  0.45  f^r.  be 
got  thfl  same  result  as  did  Kouchel. 

Action  ON  the  Jif^tpiratori/  S^tem. — It  hiia  already  been  Ktalod  titat 
In  man  ainall  doscd  of  atropine  do  not  afToct  tbo  ro!<piration,  whoruaa 
lar^  dowM  accelaraUi  it.  The  aurnu  is  truo  in  fttiimaU ;  and  the  luico)- 
eratlon  talcv^  place  oven  when  tbe  vagi  bave  boen  previously  divided,— 
ft  proof  that  it  is  due  to  a  direct  Htimulalioii  of  the  irtHpiratoiy  centres 
ia  tbo  medulla.  (Bcwld  and  BlovbDuin,  loc.  eit.,  p.  69.)  When  wry 
targt  fhtol  dosos  are  iKlministcrod,  tlioro  is  ovicionlly  also  n  paralysis  of 
that  portion  of  lb»  ptiriplicral  pnc'timOf^astric  nor^-o  which  is  connoeUid 
with  tho  function  of  reepiralion;  fur  if  in  an  animal  suffunn^^  only 
fVom  a  modoraCv  dosu  tho  pnr  vngum  be  cut,  roepiration  is  profoundly 
affcoted,  but  wlien  the  alltaloid  has  been  more  (h>ely  f^ivon,  no  marked 
influonco  a  exerted  upon  the  oxpii-atory  rhylhm  by  soctton  of  tbo 
poeumo^yaatrica.  As  death  approachea  in  bolladonna-poisoning,  tbo 
blood,  which  baa  presorvot]  ila  normal  coloration,  may  beoomo  very 
4ark,  and  tbe  patient  may  at  last  dio  of  aiiphy>:ia, — prabably  not 
entirely  fVom  failure  of  the  centre:^  themselves,  but  also,  In  part,  from 
tbe  lo**  of  Ainctlonul  power  iu  Uio  respiratoiynorvos. 

AetiMon  the  QlamtuUir  Sijstcm. ~~Ono  of  tbo  earliest  and  most  nola- 
blo  eflvcts  of  medicinal  doses  of  atropine  is  dr^nicss  of  tbo  mouth,  due 
to  sufpression  of  tho  socrotions  of  the  mucous  an<l  Hdivaiy  glands. 
The  action  of  tho  nllcnloid  upon  tho  bIod  is  similar.  It  can  scarcely  be 
(ioubted  that  this  arrest  of  socrotion  Is  nervous ;  and  tbe  ospcrimcnts 
of  Keuchel  indicato  that  it  is  duo  to  an  action  upon  tJie  peripheral 
oerro-fllaments.  As  was  first  disoororod  by  SchiS',  section  of  tbe 
fihorda  tympani  is  followed  by  arrost  of  aocretion  of  the  submaxillary 
gland,  and  galvanization  of  the  peripheral  end  produces  a  greatly  in- 
^eoMd  flow  of  saliva  In  Kouchel'a  experiments  those  plicnomona 
oocurrod  in  tbo  unpoJaoned  animal,  but  when  atropine  bad  bocn  cx- 
bibited,  galvaniiation  of  the  peripheral  eboida  t^-mpani  was  powerless 
to  excite  Hocrotion,— proof  that  the  poriphcrai  end  of  Ibv  nerve  was 
puralyxed. 

^imination. — When  atropine  Is  exhibited  medicinally  it  probably  all 
(Monpea  IVom  tho  body  through  tho  kidney;  and  even  after  poisonous 
do8«8  tbo  amount  eliminated  through  otlior  channels  must  bo  almost 
infinitely  small. 

Action  on  the  Secretions. — A  (lor  small  doses  of  atropine  tbo  uHntj 
18  iocToajied,— cornet imea,  according  to  Uarley,  doubled.    I  ain_confl4 
dent,  however,  that  this  imri'nse  varies  j^Tvally,  and  h  not  always 
markod.    After  very  largo  toxic  doses  the  urinv  loay  bo  at  first  in- 
•  r^  ;i-.i  I,  butiausanlly  lossenwl  ve^  early,  and  in  ibe  hitter  stages  may 
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Im  otitiroly  Kupprossod.*  Uouriot  Btat«s  that  tho  locrction  of  ariito 
riMM  Mill  fnlla  ill  ntrojijna-poiiwii  Jng  with  tho  nrtoriaL  proseuro.  Tbo 
exporimoiiU  of  Uarloy  upon  mon  (/of.  dl.,  p.  214)  would  upi>car  tu 
♦how  that  inodioinal  doses  of  stropino  decidedly  increaso  iho  solids  of 
the  urina,  sligklly  the  urea  and  uric  acid,  very  maricodly  tin.'  ^liioapliaUiB 
and  the  siifiihalos. 

In  rL'^'iiL  J  lo  the  socrotions  of  Uto  alimentary  oanal,  tba  aotton  of 
atroptno  in  very  uncertain,  ll  haH  boon  a  nmttcr  of  traditioanl  aad 
olinioal  liullcf  tiiat  they  wuro  incniiLHcd,  and  llarlvy  givoa  some  expori- 
menta  which  ho  claimii  corroboratu  thi.t ;  Meuriot,  on  tho  other  hand, 
Btatua  thai  tliuy  aro  loMonud.  I  oannoL  lind,  bowovor,  any  oxporiincnta 
that  acorn  to  mu  duc-isiroi  and  cliniod  cvid^tnco  curtainly  tudicatoa  tliut 
thu  allincntavy  Hocrotiona,  if  afTMtwI  at  all,  aro  inomaowl. 

Adion  on  f/ie  TemperatHre. — In  modvroto  A»  ■  '  !;  ijiuacaajiro- 
DOtincod  r!so  in  tompvratnrc,  but  in  v(»ry  Inrgv  •'"  '^HlUHi.Ttf* 

llkiwwnn  animal  licau  Tbun,  in  tho  dog,  Mcurioi  biw  obtained  an  aug- 
mentation of  from  X"  to  3°  C,  and  Dumuril,  Duinajxpiny,  and  Locointaf 
of  4°  C.  In  fnial  poittoning  of  ttiu  twmo  animal,  thutw  obsorvora  baro 
aoticod  a  fall  ruttpcctivcly  of  5^,°  and  of  3°.t  In  man,  HvnrioL,  in  tbo 
UKC  of  modicinal  (lottcs,  has  obscfvcd  tho  tcmpcnituru  to  rlM  t°  to  It's". 
and  BiiUnburg f  {^  tO',^°.  (  Ilai-lay  haaaMD  in  man  an  vlcTatiua  of 
1°  F.  Dnf.  I.Ott  and  C.CaWmav {Thtrn}>.  tf(?r.,Ang.  1887)  have  found 
tbut  tho  intrvaeo  of  the  bodily  tomporuturo  produced  by  atropioo  fa  in- 
dupondeot  of  the  blood-prcasure,  occurring  both  when  the  preesaro  ia 
uloratod  and  n-hen  it  ia  depressed.  They  aJDO  find  that  there  b  marked 
increase  both  of  heat- prod  action  and  of  hcat-tliasipation,  the  produc- 
tion being,  however,  affected  more  dbtinotly  than  tlie  dissipation.  It 
foUflwa  iVom  these  experlmouta  tliat  the  cuuae  of  the  rise  of  tompcrn- 
ture  is  incrcaftud  heat-production,  which  is  the  result,  in  all  probability, 
of  an  inlluunco  upon  tho  nurve-cenlrus.  Dr.i,  Ott  »»d  Collraar  bulievo 
that  thia  influoncu  is  a  stimulation  of  tbo  thormo-g«a«tlo_u$iiJX08  io  the 
spinal  cord,  and  that  tiio  ri^o  of  teinpei-aturo  In  parallolvNl  by  that  which 
occurs  in  tetanus.  The  final  fall  of  tompcrului-e  In  atropino-poboning  \» 
pi-obably  caunod  by  ilic  vaHQ-motor  panklysi^. 

Summary. — From  what  boH  hoea  already  stated,  it  fa  oridant  that 
tbo  aciionH  of  atropine  in  Iherapoutio  and  in  toxic  dofoaar^inja  aenaa 
<luito  diffcmnt. 

In  All!  roodieinal  do»o*  it  produces  a  aort  of  fubrilo._ Btfttd  with 
drynoxa  of  the  mouth,  increased  rapidity  and  force  of  the  circulation, 
<)uicUcned  respiration,  ok^'ation  of  ton<[K^raturo,  and  aecroiion  of  fubrile 
urine.  Tbc  rapidity  of  llm  heart's  aoiinn  in  due  to  jmralynis  of  tho 
peripheral  iuhibttor^nvrvu  and  to  atiruuhktioii  of  tbo  heart  ur  iie  cou- 


•  Sw  oiH  of  Dr.  OroM  (Fm.  Hk),  kIm  of  Dr.  Morar  ( A  nn,  Sm.  4*  KU.  lU  Oomf,  tfl')), 

t  QooUd  hf  Uaortot,  p.  III. 

t  Tb«n  fljtan*  %tv  fmbaWj  »11  oT  tbim  CtDlIirraJ*,  ttMngh  It  b  hm  m  tUtol  bj  If MriM. 
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tained  ganglia;*  the  increased  iirt«riitl  prcsstiro  is  cnusM  by  incraafed 
oardiitc  nclion, lot^elhur  with  Ihe  contmcliun  o{  Ihe  c-aiiillariea  protlucoil] 
hyr-  ■  li.  n  of  ihovaeo-matorocntnM.  Tlio  spinal  cord  is  noteonsiblj 
li(rL't:>.'i  by  ihQfQ  dimes ;  ihu  motor  and  probably  to  a  mach  less  de^re^ 
th«  sensory  peripheral  nvrtrw  siiHer  lesscnin};  of  Jbnettona)  aotirity, 
•lthnu;;h  the  influence  of  therapeutic  doncs  of  atropine  upon  them  nuibt 
be  very  Bli)>ht.  If  the  <lo»e  bo  suflici«ntly  larf^,  the  coivbrum  ia  ibrowB 
into  u  condition  of  mild  doliriam,  reeeroblinf;  that  of  ftver. 

After  decidedly  loxio  dosea  of  atropine,  th«  blood-proseuro  fhllH, 
from  dilatation  of  (be  capiLlartos,  owing  to  the  paralysis  of  iheir  mua- 
>flO»lft,  and  from  dirota  laming  of  tbo  boart-miiaole,  Tho  tempera* 
-'tsrosbo  iVilW:  tlieinuscul;*r-v-itMn  t-!  r>>ia5:o(i,  arri  sonsation  is  impatrod, 
from  til'-  i'l''  -1.-  of  i\io  111-  '."v  .ii.il  -i.riH,,:-y  [i-.-rw  respectively;  yot 
convalaaoiu  lua^^now  '  <  n  l  «m  lliu  o\-er-aclivityof  the  reflex  centres, 
the  predominance  of  [j:j.iuIj,  ..u  or  of  convulsions  TaFyin^;  with  the  duse, 
ocoordingly  aa  tlifi  de])rett^ing  or  ibe  stimulating  indtienoe  ta  the  niord 
powerful.  Dvlirium  precedes  stupor,  which  iu  tui'n  precodos  death, 
{torn  asphyxia,  canned  by  deproasion  of  the  respinitory  centre  and  of 
the  motor  pcrve-trunka,  or  rory  rarely  from  ^;.  n  i|i'  r.i  i  1  Ly  failure 
or  tlto  cardiac  musclo. 

Xoeof  Action. — It  i»  evident  tbnt  when  bolladoiinn  Is  applied  to  a 
P*rt  it  mull  act  locally  n^  »  ii:  >l./:iiil,  no^doubt  overpowering  the 
capillary  ''-i'''  ''"■  ■'(■if"r-y  '.m  !  ■  ,  ,  !■  ?<>'r\'««j  and  ovon  mticcular  ond 
i^IanJul  Ii  i:  .11  ,   !.  r       .    ;  r    1:  H.    I  I  I'  of  tho  luttcr,  exporiRiontal 

1   li:i- iili'i  lii. . light  lur-.v. II  I  'i'  that,  locally  and 

I  iilii  !   h'  ■■  :   \-  :\  scdativi'  i '.      i  ,    >  ii  clinical  evidence 

poll  i^>  it!>  cxtTtiiif^  II  i^itnilar  inllnonco  upon  gland-colla 

A.  Ziiller  (iuchOKS  Arehiv,  Ixvi.  '684)  has  found  that  a  one-por-cont. 
solution  of  atropine  bron;^'ht  in  contact  with  the  blood,  outside  of  tho 
body,  has  a  decided  inlluonco  in  arresting  Iho  movomenta  of  tbo  cor- 
pusclea. 

Action  on  the  Ei/e. — Atropine  placed  in  tho  oj'o,  or  Riven  inlornaiiy, 
dilates  the  pupils  of  all  animals  except  bii-ds.  Accompanying  thin 
m^'driiuiii  are  paralysis  of  accfuiimt'dntion  and  an  altomtion  of  intr^ 
ocular  pr^'Oiture.  In  roKnnl  lo  tlio  laiior,  the  subject  is  so  Intricate  tliat 
evon  the  apceiallsta  differ  in  their  views  coucurni'  11  must  refor 

the  nodor  to  vpocial  treatises  upon  it.  Theial^-  <  ::<h  with  which 
lam  acquainted  b  tbiiAo(U6\tzke(ArchivfUr Physiol.,  1885, 564).t who 
•tatas  (bat  the  atropine  plainly  by  its  own  action  lossens  the  intra-oculur 
greMiin,  but  that  it  suheoquontly  incresses  it  by  the  dilatation  of  the 
pupil  which  it  caaanA. 


*  PwJ— Br  R<4ah*rl  iiUIH>  'biit  In  •aogptiunfti  wtM  In  uiinila  lh«  pnlM-nM  h  d«>r«U«d 
lij  •lr«ptD<^  and  Itolivvci  (bal  tlilt  li  diu  10  a  ileproialciD  oC  tlit  motor  c&ii|Uk  of  ll»  hos.rt. 

t  8m  >)<o  Dif  'ulmon/ara  Drurt  mini  if>*  liintrinlioKi.  PirUlllmUtt  if  I'i:  VoD 
ProloMM  Dr.  fiiollmt  *ni  Caiieo.    Wlan,  I8aS. 
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ilofbro  disciissiiig  lirli'fly  th«  nction  of  nlropino  upon  the  pupil,  ttio 
fiict  tlint  a  mcont  Amorictin  fumnl«  wrilw  has  roOMHirlcd  tho  oM  ibooiy 
that  the  iiiovcm(>ntH  of  Iho  im  m-o  <luo  to  croclilo  Useuo,  or,  in  oilier 
wonln,  to  its  bloo<t-vo«AcU,  KoumH  to  rvnder  noccBsaiy  «  fow  words  os  to 
the  renl  motil«  power  of  tho  pftrU  In  Iho  first  plaoo,  it  ie  «n  inilisputa. 
ble  fkuatomicfll  tUct  that  tho  iris  is  Inrgci^r  composed  of  mu^-ular  fibres, 
and  it  i§  a  oiinpte  common-eoniie  deduction  Ihiit  the  miiecular  fiiireB  are" 
there  for  tho  pUTpow  of  cnuxiiig  motion,  especially  nince,  i»  many 
animals,  it  can  be  readily  demonstratod  that  while  some  of  those  fibres 
are  circular,  others  are  radiating,  so  that  by  position  they  become  an. 
tagonistic.  Tho  paper  of  Dr.  Arlt  {Archiv  fiir  (^thUuUmoloyie,  I8fi9) 
Boems  to  me  decisive  In  a  very  elaborata  series  of  expeiimenta  it 
was  found  that  when  the  upper  cervical  ganglion  was  etiniulat«d  tho 
pupil  dilated  long  before  any  influence  upon  the  vessels  wa»  detected, 
and  that  on  ce*Mition  of  llio  stimulation  the  pupil  bef-ftme  natural  lonn 
bofont  the  spasm  of  tho  vessels  yielded ;  to  my  mind  a  proof  that  the 
gnnglion  has  tlbres  other  than  vaso-raolor, — flhroa  which  POnlxoLUw 
muitoular  actions  of  tho  iris,  and  are  more  sonsitivo  tlian  the  vaao^notpr 
figments;  and,  socondarily,  a  proof  that  tho  movomenta  of  ihp  Jria  ato 
not  due  to  movemonta  of  the  blood-vessels.  Space  cannot  bo  afforded 
Iptlie  present  work  for  a  fitrthor  disicuicsion  of  this  HubjeqL  The  reader 
to  ro«pccllV|]ly  referred  for  furthnr  information  to  i>ooka  on  the  phyniol- 
ogy  of  the  «yo,  and  ospccially  to  BnfjoUiurill's  paper,  BeitrSge  mr  icAr* 
von  den  Beiotgunijcn  der  Iris  (  UnUnueh.  aw  dcm  ph^sialoy.  Laboratorium 
in  IFlirifcHry.  Thcil  ii.)- 

In  coQsidering  tho  action  of  belladonna  upon  the  eye,  it  JanoceaBary 
to^view  separately  it«  influence  when  applied  locally  and  when  yiyett 
intff  Dally ;  and  I  shall  consider  these  influences  in  the  order  In  which 
they  hero  scaml. 

It  may  be  firat  aaaorted  that  the  dibitation  induood  by  the  local  ap- 
plication of  belladonna  or  of  its  principles  ia  a  nervoua  phenQmenon,  and 
not  due  to  a  direct  action  of  the  drug  upon  the  rouaoular  flbrna  of  the 
iria;  for  as  all  ot  di  -!■  l>olh  the  radiating  and  the  cireular,  are  of  th* 
same  naiiirc  (^not'-^'ri.tt,-,!  in  mammals),  iheir^anWigoM^m  is  simply  due 
to  poaitlonj  and  It  soeina  inconceivable  that  mere  posiUon  should  affoot 
the  relations  between  a  muscle  and  a  drug.  Moreover,  dedsive  proof 
IB  afn)rdod  by  tho  experimenta  of  Bernstein  and  Dogiel,  who  fbund  tliat 
while  galvanic  irritation  of  tho  oculo-motor  norro  was  unable  to  caofut 
contruolion  of  the  pupil  in  the  atropinizcd  eye,  yet  when  the  elei-ir'^lci 
wore  applied  to  the  eyoa  in  such  a  way  as  to  affeot  directly  t-i:  i:  . 
contraction  occurred. — phenomena  explainable  only  by  tho  theory  tJml 
{i\ii  ner^'c-endingH  were  paralj-xed,  while  tJie  muscle  waa  unalTecled.  Of 
Iho  truth  of  tJiis  observation  there  can  be  no  doubt,  as  It  has  l>c«n  coo- 
firnicd  by  l>r.  G.  EngolharJt  (  Untertuch.  am  dem  pliytiotoy.  Laboratorium 
in  Wiir:burs,  Tlioil  ii.  S.  321). 

Tho  statement  fimt  made  hy  AVhartoii  Jonoe  (JAvf.  Times  and  Oiu^ 
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1S37},  that  th«  rooNon  mtropiiio  does  not  <litut«  the  pupils  of  birds  Is  Ihat 
thislr  irklM  huT6  uo  ntdiaUiig  fibroe,  hun  buon  disproved  hy  the  bcuiiLiAil 
aiuiuymk«l  rwoftrchcs  or  Alux.  Ivunuff  mid  Aiox.  Bollolt  {Anhiv  ftir 
Ophthtdm.,  vol.  XV.  p,  1),  continued  by  Johannes  Dicgel  (Jtfiix  ScAuilie's 
ArrAiofar  Mieroscop.  dnat.,  Bd.  ri.  Uoft  i.,  1870).  AlUiougb  Professor 
Dun<lure  {Aceommojation  and  JiefmctioN,  New  Syd.  Soo.  ed.,  p.  584)  savti 
tbut  Ibe  pupillary  notion  of  Atrapioe  "is  sli};ht  in  bii-ds,  In  whom  it  was 
formerly  ovorlooked,"  in  my  own  experiments  the  most  tliorough  sppli> 
«ation  of  very  strong  solutions  to  the  eyes  of  pif^ns  has  hud  no  dift- 
tjnct  effect.  In  previous  editions  of  this  book  I  venlurod  the  nurmiHO 
thni  the  lack  of  action  of  atropine  upon  the  iridud  of  birds  might  bo 
clue  to  the  muscle  being  of  the  striated  type.  Ai-cordi»g  lo  the  experi- 
ments of  Ssplliuati  and  Luclisinger,  this  suppoailion  !s  correct.  In  the 
eeeophagus  of  the  bird  the  musele  Is  iiou-striHt«d,  and  ulmpine  pnru- 
Ij'xes  it;  in  the  ccsoplmgus  of  Iho  rabbit  the  muitele  is  ntriiitvd,  and 
«ttx>ptne  bos  no  action;  In  the  cut  a  portion  of  the  ccsophngufi  hus 
smiwth  niujtculur  fibrus.  a  part  striated,  and  the  former  is  para)yzud, 
the  latter  utinlTectod,  by  atropine  (^ArcA./.  d.  Gts,  P/it/siol.,  xxvi.  460). 

The  dilalation  of  the  pupil  by  the  local  application  of  atropine* 
is  (xTlainly  inilependunt  of  nny  nervo-centrds  further  bade  than  tho 
ciliary  ganglion.  This  is  proved  by  tbo  following  fketa.  Ctnudo  Bei>> 
nnrd  (I'/itfiiol.  d  Puthol.  rfii  Sysfime  iirrvetLr,  Paris,  vol.  ii.  p.  212)  nnd 
Loioattro  (loc.  cU.)  both  have  tbund  that  atropioo-mydi-taeis  occurs  in 
ftnimtls  after  section  of  the  oculo.motor,  and  I  tutve  seen  it  in  cases  of 
complete  ocuto-molor  paralysis  in  man.  It  also  takes  place  aAer  sec* 
llOD  of  the  trigeminus  or  of  the  cervical  s^inpathetic.  or  of  both  of 
theso  norvos,  as  la  sliowu  by  the  testimony  of  numerous  observers  and 
by  my  own  experiments.  In  man,  I  have  seen  it  after  paralysis  of  the 
syni]>athelic  {Phila.  Mai.  TitMS,  vol.  i.  p.  2I>0).  The  dilatation  of  the 
pupil  'iJ'  the  loc-iil  application  of  airopino  b  Independent  not  only  of 
the  cen'nil  n.-vous  sy-<t>-iii.  hut  also  of  the  clUary  ganglion,  and  it  id 

thorefoT'    1 1.'   I     u    I'  II   Ttcd  directly  upon  tha  Mrve^ndings  in  tht 

iris.  The  expL-nincnls  ol"  iJeriislein  and  Dogiol,  confirmed  by  EngoU 
hardt,  olrvuly  quoted,  arc  in  them.ielws  ahnoitl  enough  to  establish  the 
(ruth  of  this  propmition.  Mora  direct  evidence  is  not,  however,  want- 
ing. Thus,  Yiorordtf  has  found  that  atropine  locally  apjilied  causes 
mydriasis  after  ttlfi-XenuTAl  of  the  ciliary  googlioo.  Profotmor  I.  Hoppo 
{Die  yerviHairkuit^cn  der  JJc'linittct,  Lcipsic,  ISfiK,  llvfi  ii,  S.  I"!))  has 
discovered,  and  Y.  Valentin  ( |> i-jufA  finer  phtjsioloff.  I'alh-Aogie  dar  jVer- 
on,  X«ipeic,  1864,  Abtheilung  ii.  S.  368)  has  confirmed  tho  discovery, 
that  in  the  eye  of  the  fVog  removed  fi-om   tho  body  atropine  will 


•  C*M)w4loB  of  lb«  papll  Im&m  dlUUllon  notlMd  in  dogi  (JLmm)  ud  nbblu  (not*. 
hacb  uiil  FrUhllsh)  Ii  prubkblj  nnnd  nBcxIjr  bj  tbe  IrriUnI  Milan  uf  tb*  ftlrapliio. 

f  l?n(Mtuii>l*lf ,  tba  only  nallea  t  bivro  (Mti  ot  IbU  »{)iial  tiperlmsDl  U  In  lUriuhUD't 
Otmulriti  4tr  PKyialtft*.  1C«  ttfortno*  b  girm,  aad  I  haia  beta  un«bl«  Wflnd  On  iirigisal 
psp«n. 
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jWDiIace  diUution  of  tbe  pupil.  According  U  BorelU  {Edinb.  Jiftd. 
JoKfii.,  Sov,  18T1).  iDfUrioeis  is  produced  by  the  alkaloid  whoo  Applied 
to  the  eye  of  a  mno  ju^t  d«ad.  Lastly,  the  presenoe  of  iho  alkaloid  Id 
(bo  humore  of  tho  atropiuixed  eye  has  been  proved  by  numoroua  ob- 
aerrem,  aiitoi^~wliom  nmy  bo  nteationed  Lomallre  (loe.  cit.,  p.  GQ)  and 
Proftaaor  Dooden  {loc.  cil.,  p.  688),  who  have  fimnd  tluvt  tho  lii|nidM 
removed  IVum  such  an  oye  are  capable  of  caoaiti^  dtlatAlion  of  the 
pupil  of  another  ej'o. 

It  havlog  boon  domoiintrulRd  thftt  tho  mydriaaia  of  U»  atropinimd 
•y«  ia  iho  rtwaltofaD  auUoo  Ujwn  th«  pcriplioral  nervo-fibres,  the  quo»- 
tiuD  luisc*,  Are  Uio  vndt  of  the  ociilo-mutor,  tlio  oontrrtrtrirrif  (tie  pupil, 


PB>l4yjod.  or  ore  tlio  endii  of  tbo  sympnthvUc,  tli<. 


SLil&ul.ltud, 


or  ia  then:  a  double  inHuvnt-c,  boUi  of  thoso  iK-tiuns  occarnng?  Doth 
Ooadunt  (Joc  at.,  p.  &8d)*  aiid  Slollwag  voD  Ciirioi)  (loe.  cit.,  p.  »2)  insist 
Uwt  the  pamly«i»  of  aocommodation  is  proof  of  paralysis  of  tlio  oculo- 
motor Durro,  aitd  it  M«ms  to  mo  thoy  do  bo  wilh  truth.  Uoworor  tbia 
may  bo,  thcro  is  abundant  direct  proof  that  tho  oculo-motor  fibres  are 
parnlyzL'd,  Kinoo  the  exporimeots  of  GrOnbagen,  whivh  prove  that  gal- 
nnbation  of  the  exposed  oculo-motor  nonro  docs  not  affotrt  the  atro- 
pinised  pupil,  have  been  confirmed  by  Kngelbardt  (for.  cil.,  p.  321}  aud 
by  Kossbach  and  Frohlich  {Pharmak.  Untersuchun^n,  WOraburg,  1.  6). 

Ia  artificial  mydriasis  there  ia,  tbou,  andoubt«l[y  )>criphera)  paley 
of  tho  oculomotor.  Tho  quoslion  arise»,  la  there  al»o  Alimulation  of 
the  dilating  nerve  7  Tho  ovtdooco  m  to  this  is  not  so  positiv«»,  hut  to  my 
mind  indicalea  vory  utrongly  that  thoro  is  sucli  an  action.  Clioieal  ax- 
iwrieneo  certainly  tdtows  that  ibo  dilatation  produced  by  a  mydriatic  is 
not  merely  a  pn«r<ivo  morvmont  of  rolaxation,  but  is  aolivo,  capable  of 
tearing  up  inllummiilory  ndhcMOna  oven  when  of  »omo  lirinnese.  Again, 
the  dilatation  that  occun  oftor  the  paralysis  of  the  oculo-motor  norvo 
in  man  and  after  its  destruction  in  unimals  is  not  at  all  equal  to  that 
produced  by  atropine,  andt  indeed,  can  be  targoly  increased  by  the 
action  of  iho  drug ;  furllior,  in  tho  oyv  separated  entirely  fVom  the 
nervo-centres  (ho  above)  atropino  still  causes  a  wide  dilatation ;  faots 
which  oecossitalo  tlio  buliof  oithor  that  the  alkaloid  acta  upon  the 
aympalliotic  fibrilln,  or  that  the  peripheral  fibree  of  a  norvo  are  in 
tbcmsolfca  norrO'Centres,  acting  upon  tho  muscle  of  themselves  oven 
when  floparated  iVom  their  centres. 

It  has  been  urged  against  the  view  here  taken  ilint  even  tho  wtdext 
artificial  mydmsis  is  increased  by  galvatiliation  of  the  Hyinpatht'tio. 
De  Ruitor  states  tbe  contrary;  but,  sinoe  Grikiihugen,  Himohmann, 
and  Engelbardt  separately  affirm  as  tho  ronull  of  peraonal  oxpcrimcnt 
tho  corrcctnera  of  the  assorted  fact,  it  muat  bo  aceeptc<l.  Granting 
Its  (ruth,  I  do  not  think  it  warrants  the  deduction,  unco  it  is  c»n- 
ooivablo  that  an  agont  may  excite  Uie  porSpboml  filamenU  of  a  nerve 
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ii'd  intornftlly  ihcro  arc  only  four  poMi- 
mydrinstB,  nnd  thnt  thoeo  nro  as  folioivs: 


Itly,  and  yot  aot  to  such  a  point  that  tlicy  almll  bo  incapablo  of 
fUrthor  flxcitation. 

In  oonvlusioti,  tlic  a«llon  of  ntropino  appltod  to  tho  «yo  mny  be 

Bitramvd  up  &.t  rollows:  the  m^'drio-HiN  iM  Uio  ro!>uU  of  n  diroct  intlu<:DCc 

Upou  the  jmrlphvral  iiuPvo-tibros,  tlio*o  of  Iho  oculo-moUjr  being  nor 

Udnly^  pi»n>l jgod,  cIkkki  of  Uio  wynn^ittlj^mjt;  ^^'^tjj.tg^l.lj  tl^o  trigocamoi 

'Wag  probably  «xdtcd. 

In  ivgord  to  i!i>'  >  iin.tiiii(iiin.il  notion  of  ntropino,  it  isovidont  (hot 
when  lUonlUnloM  i^  i  I 

bio  waj-Sin  which  JL  tin      :: 

I.  By  acting  niono  on  iliu  t^^  iiipathativ  caDtroa,  as  n  etimulnnt.  3.  By 
acting  nlonc  oa  tho  Jiculo-motor  coatros,  aa  a  paralj'zaDL  3.  By  com- 
bining thi  ;l'  tions.  4.  By  being  carried  to  tho  eyo,  aiwl  actinj;  as 
though  luL, i;:y  aj^plied. 

Autl]Dr8  nrc  ^ruatly  ut  varianoo  In  thoir  oonoluatonft:  thus,  Uarley 
{The  Old  Vf'jdalAe  Nenrotics)  and  Uaydon  {Dublm  Quart.  Jonrn., 
AngTUrt,  1863)  tuay  be  ciled  as  in  favor  of  the  drat  vion-,  and  Budge 
{Ueber  die  Beweyani}  der  Irit,  1S&&),  Bnun  (Areitiv  fir  Ophtitatm.,  Bd. 
V.  Abtb.  ii.),  and  Himchmann  (^tUicAert's  Archio,  1863)  as  farorin^  Ihfl 

'■eooad.  Neither  tho  first  nor  the  aecond  viow  id,  however,  teoohle : 
the  first,  bocause  of  a  fact  whi(;h  Iuih  boon  aworted  by  authorities  and 
whldi  I  have  expor!  men  tally  corrob(jnit«i),  namely,  that  atropine  given 
faypodormtcnlly  cauito«  diliitaiion  of  tho  pupil  afUr  suction  both  of  tho 
trigominu^  and  of  tho  r-j'mpnihotic  in  tho  nock ;  tho  second,  for  th« 
roMoo  titat  after  section  of  tlio  oculo-motor  in  animals,  or  aftor  oom- 
pletepATOlysis of  the  oculo>motor  in  man,  tho  mydriasis  is  much  tosa 
than  thnt  of  atropine-poiBonint;. 

In  regard  to  tho  third  view,  1  hare  notaood  that  tho  dilatation  of 
the  pupil  under  the  consUtntional  aetton  of  tho  alkaloid  after  seotioa 
of  the  ocrficftl  sympnthetio  is  stiti  greater  than  that  which  is  normally 
produced  by  oculomotor  paralysis.  At  my  solicitation,  Dr.  T.  (i.  Mor* 
ton,  of  this  city,  cut  down  to  tho  o])tic  nerve  in  a  rabbit  and  divided 
all  the  structures  about  it.  Tbo  pupil  oontraoted  very  much  at  the 
time;  the  t^ornea  was  not  sensitive,  but  rocovorod  it«  sensitiveness  lu 

■  {lart  aflor  some  duytt.  Atropine  given  hypodurmically  dilated  the  eyo 
very  markedly,  but  not  nearly  to  the  extent  of  tho  other  eye.  If  in 
this  cxporiment  uK  the  eillary  nerves  wore  really  cut,  the  proof  in  eon- 
chmivo  that  tho  niydriaitis  it*  not  of  pentrlo  orlj^n ;  the  reason  that  the 
pupil  Hid  not  dilate  so  freely  a»  tho  other  being  the  strong  contracting 
influence  it  was  nndur,  nnd  tho  groat  reduction  in  the  aicount  of  blood 
— i.e.,  the  amount  of  atropine — entering  the  eyo,  owing  lo  tho  division 
of  Iho  l>loo«l-vomels. 

An  experiment  of  Lomattro,  if  it  bo  acourato,  U  ahn  ooDclui>iv«  in 
proving  thnt  tho  action  of  tho  mydriatics  upon  tlie  pupil,  oven  when 
ndminiHterGd  internally,  is  a  poiiphcral  ono.  Ho  sucooeded  in  pro- 
ducing mydriasis  in  normal  oyc«  by  placing  in  them  rqueous  humon. 
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takoo  IVom  <Iog»  po'iHonod  wllh  atrupliio,  and  ov«ii  from  a  Tuitiu  whoso 
dam  liini  boon  killed  by  llio  alkiiloi J.  Don'lors,  howovor  {foe.  at.,  p.  589), 
fitil«il  U)  gol  tbo  dilululion;  and  two  or  tliruo  oxiiurimonls  luivu  yioldcd 
me  the  »am«  negatiT^  result.  Il  roquirui*  no  olaborntu  ai^gumujit  to 
provv  that  in  tbiK  com  a  iivgativo  ruoult  docs  not  overpower  a  prori- 
oiia  p<Mitirtt  one :  alill,  tho  uxponincnu  of  LcinaUro  D<!od  cunliniuitioi). 
In  ihc  Ponnsylvaniu  Hospital,  under  tho  caro  of  Dr.  Morton,  not  lou^ 
stnvo,  [  Hftw  u  mail  who  had  been  wountlod  by  a  ratlroad-aiicidoiit  id 
HOcli  a  way  thiit  tho  wholu  of  U)o  tiiinporul  bono  anterior  to  tho  putrous 
portion  wns  thrust  Into  tho  itido  of  ihu  hood:  tlioro  wa«  complete 
paralysis  of  tho  t'aciul,  of  Uko  u-igomious,  and  of  tlio  oculo-motor,  as 
could  be  readily  domonAlralud  upon  tho  man,  who  lirod  sorao  montiis, 
finally  dying  suddenly  of  abscow  of  tho  brain.  Tho  carotid  canal  wm 
80  pressed  upon  that  the  eympatholic,  whiuh  poMod  upwards  through 
it  to  tbo  eye,  must  have  also  boon  paralysed.  Tlie  eye  woa,  as  proved 
by  the  autopsy,  ecparatod  from  nil  oonnocliou  with  tho  ne^?t^H3ent^ea, 
and  yet  when  atropioo  was  given  bypodomii tally  tho  pupil  dilated, 
llio  proof  womed  oomplole  that  tho  mydriasis  wm  owing  to  a  perlph* 
oral  action. 

Our  knowledge  of  the  aotioo  of  atropine  apoD  tbo  pupil  may  be 
BUmnied  up  as  follows.  Atropine  applied  locadly  cauBoe  tnydr^aata  by 
parulyeing  the  ])oripberal  enda  of  the  ooulo-motor  nei-ve,  aiid  probably 
by  stimulating  the  periplieral  cndsof  thesympatholio.  Atropine  givea 
internally  cauttoa  mydrionL-t,  not  by  influenefng  (ho  nt:rve-centn.v,  but 
by  being  uurriod  in  the  blood  to  tho  cyeitaelf  and  thi:rc  acting  prvcieuly 
ail  when  applied  locally. 

Til  KiiAPKL-Tics. — Tho  roHiltsof  flUotOilnporicnce  are  in  siriot  accord 
with  wliut  i.1  known  of  tho  ^i7t!«IO|^Q|d.!tet>on  of  belladonna.  The 
chief  indication  for  its  ubo  \*  to  rdax  tpasm.  In  tbo  cam  of  Toluntary 
niu.-«clea  it*  powcra  nre  ooinpamtivcly  feeble,  except  when  it  is  thnwn 
dirrcKy  into  the  museU  affectrd.  In  thiM  manner  Dr.  S,  Woir  MitchoU 
{Injuria  of  Kervf».  Philaddphia,  1872,  p.  2t'^)  hm  obtained  very  marked 
roUof  in  tho  fearl'ul  HpaKm.-^  following  nervv-woundu,  and  Dr.  J.  iL  Da 
Coatn  in  rheumatic  ^panrn  (Fennsyimnia  Hosp.  Rtp.,  1868).  Tbo  boaoflt 
derived  i»  ovidontly  due  to  the  deprcwing  olTecl  of  the  drug  upon  tho 
tertninni  nervo-filamentv,  witli  which  it  comon  in  direct  contact,  and 
to  a  cortnin  extent  abo  upon  tlio  muMcIc  il»olf.  ^Vhon  given  by  tha 
mouth,  no  ainall  an  amount  of  the  remedy  reaches  tho  diooaaed  part  as 
ecnrcoly  to  affect  it,  and  very  little  or  no  relief  follows.  As  has  boon  pre- 
TJonoly  shown,  tbo  non-tilriuted  muitclcs  arc  more  nIToctcd  by  belladonna 
than  aro  tbu  striated,  and  clinicjiUy  tho  drug  is  found  to  bo  even  more 
efficacious  in  spasm  of  the  involuntary  than  of  tho  voluntary  muscles : 
in  such  cases  it  is  often  of  valuo  used  internally.  Il  may  be  thus  oA- 
mitiisterod  in  Uad  colic, — in  simple  epatmodic  eoUc, — in  spasmodic  dt/»- 
tnenorrhaa, — in  spasmodic  constriction  of  the  boioett  witli  ^bitinate  ««■ 
atipation. — in  laryngismus  ttridulus, — in  nervous  cough, — iajisthaM, — in 
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A/emuj^A, — ia  whooping-eouffh, — in  wbiflh,  a=  nri-inally  odviacJ  by  Bro- 
toun«iu,  It  baa  lieeo  largely  uwd  nnd  ix  <<  i  i  'ho  best  knovrit  reme- 
dial "j^**i  ^'^*'*  '"  ^^'^  spaBme  actompnnjiiig  Ihe  passnge  of  rmnl  and 
bSianf  caleuU,  wlioro  of  coui-so  ii  oilcn  faiU.  Wlioruvt-r  it  is  pos^Hililo, 
fihwerer,  it  should  be  used  locaTTy  in  Hpai^m  of  tho  involuiitnry  oa  well 
na  nt  t)ie  voluntarymiwclcs.  Tims,  id  fpnnm  of  tho  vrelSra,  iho  oint. 
mcnt  should  lio  rublwd  in  aloo^  tho  canal ;  in  riytrf  os  uteri,  th«  oxtrnct 
sliotild  bo  applied  liiroelly  to  tbo  os;  m  nsrAvad,  belladonnn  Hbiiiiltj  bo 
inhaled,  by  tucans  cither  of  the  cigarott«  or  of  tho  atoniiKtition  of  n 
dccoottcu  of  the  leavea;  iu  Bpasm  of  the  sphincter  ani  {irom  /it-ffire  or 
Ot£er  caiiso,  it  nhoiild  bo  applied  directly  to  tbe  pai't  by  poultieo  or 
<»intmenL  Under  tho  present  indicstioa  inny  bo  considered  the  uoo  of 
iJio  remedy'  ia^comttpathn.  In  daec«  of  ono-quarter  to  one-hulf  grain 
ofTEocxtraet,  boliadoniia  is  of  great  sorvioo  as  an  addition  to  Ittxativo 
pills. 

It  [a,  no  doubt,  by  relaxhig  spasm,  or  rather  by  lessening  irri tub! lily, 
that  belladonna  acis  in  that  form  of  inontinena  of  xirine  which  m  seon 
g^'ricratly  in  chililrvn.  It  has  been  langlit  that  liiU  alTcelioii  U  due  to 
a  relaxation  of  ibo  spbiiioler,  1ml  often  the  real  cau*o  w  an  initabihty 
>f  tlie  tiliidJer,  lift  thai  spniinioiiH'  f'^i'itivK'tion  ocoum  nndor  the  siinniluA 


lo?a  umall  portion  of  urino.     To.\ 


>f  belladonna  cauMC  a  paralytic 


rolcntionjjf  urine  hy  ihe  local  (uiuiii  "f  tho  ntropinc  in  tho  urine  upoa 
iLo  bladder.  It  is  needless  to  point  out  uioro  iu  detail  how  ibo  indico* 
tiona  In  incontiDcn«o  aro  mot.  In  those  cseos  the  drug  mual  bo  given 
in  as  largo  i3oee«  ns  tho  system  will  boar,  and  tho  impression  should  bs 
mniniuinod  for  weeks.     Usually  tho  do«o  has  to  be  steadily  tncnxuod. 

To  rdieve  Fain. — Physiologically  viowod,  atropine  should  boof  lilllo 
vahie  lor  Ibis  purpose;  and  I  think  clinieal  evidence  bears  tbiit  out. 
Dr.  SUlchell  has  had  probsibly  tho  best  opportunities  ever  nlTorded  for 
testing  this,  and  lio  says  decidedly  thai  it  is  of  little  use  in  severe  suf- 

^^ring.    My  own  experionco  is  to  the  same  effect.    There  is,  howovci', 
lidorabte  evidence  of  its  value  in  neuralyia,  but  it  ia  chiefly  as  to  itA 

"rillcioncy  when  injected  immodiutely  in  tho  neighborhood  of  a  painful 
nen-o,  or  applied  as  iminction  over  its  course  when  superfiHiil,  la 
large  quantity,  belladonna  certainly  affects  the  afferent  nurvcs,  and, 

^Bed  M  above,  may  r«fldlly  relieve  pain.  It  is  very  probable  ttho  that 
It  tIntM  it  cures  neuralgia  by  modifying  tho  circulation  in  tho  nffoclcd 
[Mirt.  Though  these  things  be  so,  yet  belladonna  is  almost  imniensumbly 
olow  opium  as  an  analgesic.  In  some  forma  of  neumlijla  with  »p/ism 
It  is  of  scrt'leohy  a  double  action. 

To  impffas  thr  11f<^Tl  <ind  Bhor}-  VM%^h. — Under  tho  idea  of  its  con- 
trneling  the  blood-vessels,  belludunna  hiti  been  highly  commoudod  by 
Or.  Hnrley  (foe.  «'/.)  In  pneumottia,  acute  nrpkritii,  and  vwious  oihoi 
ncuto  disivi>oi4.  I  hnv»  had  nn  cxporleneo  with  it  in  iheso  affections, 
but  (he  publishe<l  accoiint.s  do  not  acom  to  mo  to  indicnio  that  it  is 
of  itqual  valbo  n-itli  other  remedies  or  nombinationa  ol  romedica.     In 
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obroDie  albuniiiiouB  iiophritis  I  Itarfl  tried  it,  aa  racommoitilvd  bjr  Sir. 
llarley  (toe.  cit.),  but  huvo  failwl  to  durire  any  udvUDliigo  IVom  it.  Id 
ordinary  tore  throat  it  dou»  j^ood  by  iicting  upon  tbe  blood- vmsoU  aDd 
by  rukxiiig  tb«  plmryngi-al  muwlva.  U  miiy  poaaibly  be  of  um,  giTon 
beforu  ttic  admiiiUlraUon  of  chlomform,  to  ptvvoiil  cardi»c  inhibitory 
amMt.    (Sw)  JlrU.  Med.  .hvm.,  1880,  li.  tf20.) 

Ah  u  Htimulant  to  tlio  circulation,  bolludontui  ham  probuljly  lyin, 
i-biiin  dtiiploywi  an  mudh  m  il  ought.     Dr,  Graru«,  bowovar,  cpmmondi 
'll  CK|H;ci:illy  whuti  the  pupil  U  coiiIriicIiKt  in  fypAuJ  /cpfr.  »»d  it  luui 
boot)  UKcd  witli  asnurtod  udvantn^  in  erj/eiprlut,  tcarkt  fevtr,  vtc.    In' 
Muw  of  Huddcu  otllapf:  ocnin-in^  in  nciilc  diitcnM  nnd  mkrltod  by 
fiilling  of  tho  tciiipcruiurc  bclou*  nurmni,  with  grcnt  loss  ol'  the  orto- 
rial  t«neion  and  IK-d  swuutin^,  atropino  is  of  tlio  greatest  VttTil^     SucU 
voIlflpHO  ia  not  infroqiiunt  in  young  chilJrcn  in  Ihc  advanced  staj^ca  of 
pncuiHonia,  ptei/risy,  or  otLiT  pulmutiii.'  diHonto.  and  is  aliio  proue  to 
bappoD  in  puurpural  mania  ai:<l     imi:!  h    :>.  i  .  m  .d  states  oceun'iug  in 
exbatuted  pationts.    It  ii>  titmilui  m  il:>  l1ui.»i.lv^i'  to  tbat  wbieb  la  pro 
duced  by  porfurntiona  of  tbo  Blouiach  or  intfittlino  or  as  tlio  result  of 
Burglcul  or  acoiduntu]  traumali^ms.     It  is  a  condition  of  sIimI:  In  whtcli 
the  lofls  of  lonipcraluru  is  cliiofly  the  rc«ult  of  vaso-molgr  pondygbi.^  I 
In  surgical  auigt  also  it  ia  probiiblo  that  oxcowtivo  pnouinogastrio  in 
hibition  \n  prusoiit.     Proper  treatment  of  thia  condition  oon»iisUt  chiefly 
in  tbo  true  u»c  of  cxtcrniil  licnt,  llm  hypmiurmio  iiijoctiou  of  iH roping 
uid  of  thu  tincture  of  digitaliit,  and  the  inlomnl  adiaiiiiatjation  of  I 
alroliulic  sliinutnulit:  uf  all  thoso  drtigs  atropino  b  probitbtf  toe  moat 
rvuliuil>lv. 

To  arrfst  Secretion. — Arroatijig  secretion  of  iho  salivary  glands  by 
paivlyzin;;  the  «xtroin«  branches  of  tho  oliorda  tympani  has  already 
bocn  ahown  to  bo  a  phj'eioloj^ical  action  of  belladonna,  and  it  follows 
tVQiu  tbis  tbat  Iho  drut;  should  bo  uw^ful  in  pti^^iUivu  I  have  Irii'd  il  in 
eovomi  casoB  of  mercurial  salieation,  and  fuuud  that  it  armsts  almuttt  nl 
once  tbo  discbarj;e  of  ealiva,  and  seemingly  facilitates  graatly  tlio  return 
to  hoaltb.  lu  coUiquatiee  sicents  it  was  originally  rccommendud  liy  Pro- 
foesor  X)a  Costa  {Phih.  Mat.  Timet,  Fob.  15,  18*1),  and  I  have  fonnd 
U  of  very  fi^aat  aen'ice.  A  ftill  dose  of  bdladonna  extract,  or  one- 
sixtieth  to  one-eifihtieth  of  a  gniiu  of  atropine  used  h^'podvnnii.'ully,  nt 
bedtimo,  will  very  fVt-queully  prevent  tho  usual  niifht'ttwat.  lacoUiaaa- 
ticediarrkxa  it  has  lMM>n  recommended  by  M.Delpngo,  and  very jMvl^dj 
will  be  found  of  service. 

^~lJQii notions  of  tbo  breast  ivith  belladonnn  ointment  arc  luibiluolljr  I 
employed  for  llio  purpose  of  arresliug  llie  necrelion  of  millt,  and  in  the 
ex])eriments  of  Ilammerbaolier  upon  a  gtmt  utjiipine  givvn  iiitvrnallv 
leasenod  tho  Accretion,  especially  of  the  watoiy  porliuiw  of  tho  milk 
{Ardi.f.  Getammt.  Physiol.,  xxxiii.  228). 

Employment  in  Poifonintj. — It  is  stated  that  ne  (lir  bock  as  1S70  il 
was  osMcrivd  that  opium  und  belladonna  aro,  in  thoir  iafiuonce  upon 
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lite  ayateiD,  antagoiiistio.  In  Uic  early  part  of  tho  promnt  contUTy 
Ibofr  «inp1oyb)Oi)(  as  countor[>aiiton£t  wns  nguin  brotigUt  prominently 
before  ike  pix>fc«aio»;  but,  nlllwugli  a  fuw  scaUcrod  uKrtiui-  roconis  of 
Lbeir  uao  as  such  oxtfit  in  medical  litonitura,  Jl  waH  not  until  tlw  pnpor 
of  Dr.  \Vn).  F.  Norris  appoarod  (Amer.  Journ.  Mtd.  Sei.,  Oet.  1S62) 
tbal  gviivntl  aItt^nlion  was  ailractud  to  tbo  ttubjcct.  Sin«o  tb!s  piibli- 
catioit,  very  niiiny  cibwa  of  tho  imc  of  thu  ono  inudUiino  in  poisoniiijf 
by  ibo  oljicr  bnve  buon  publisbod.  The  opposite  uclioiw  of  btlli^ 
donna  and  of  opium  \i\wn  tbo  pupiU  no  doubt  fimt  miggcatud  lliu  iilcu 
of  th«ir  nnlngoiiinm ;  but  in  lh«  light  of  recent  experiments  thoKi> 
appnrontly  0]>poiit<!  cfTvet*  (ipcMi  tbo  eye  cnnnol  be  considered  iw  proving 
liny  iiutBgoiiiMm  between  tlie  dnigs,  ipince  the  diliitatton  is  due  to  » 
pripbcric  and  the  contruction  to  u  ccninc  influciice.  In  nn  ioriMti- 
gaiion  by  Dr.  J.  Hiigbc-Ji  Bennett  (Brit.  Wed.  Journ.,  1874,  ii.  647), 
twMity-ono  rnbbita  r(,>ccii"cd  wliat  pivviouH  vxpcrimontatton  had  ehown 
to  be  n  fatal  doi«e  of  meconule  of  morpliine  (10  grainc),  and  alterwardi 
sulphate  of  atropine;  «ix  recovered ;  and  of  thci^e  six,  fourxomo  vroekfl 
aAurvrards  wore  killoa  by  a  (loM  of  10  grains  of  the  morphine  salt. 
KUivcn  rnbhttti  ro^eivvd  u  Uu«c  of  sulphatjC  of  atropine  (M  to  2  grains), 
and  nlWrvrar'U  10  graina  of  tlio  mcconato  of  morphine;  seven  roco7- 
orcd,  and  some  wvetcs  al^orwnrilM  the  inceonalo  of  morphine  (10  grains) 
being  given,  four  of  thorn  suoeurobed  to  it.  Again,  two  dugs  received 
Uw  liUal  dose  of  nioconato  of  morphino  (21  grains),  and  uncrn-nrds  sul* 
phato  of  atropine,  and  i-coovercd,  only  to  dio  some  days  afterwards  IVoto 
Uie  efTecls  of  a  second  two-anda-quarter-icraia  dose  of  the  opium  salt. 
TbeSA  expcrimenU  certainly  warrant  the  conclusion  of  l>r.  Kcnnett  that 
atropine  ia  physioloKically  aniaf;oniBtic  to  morphine  within  a  limited  area, 
Mnd  U)ut  it  exerta  iii  doga  and  rabbita  a  bonoficinl  influence  in  opium- 
^isonjnjg.  I>r.  (!^nin«  {London  Med.  Record,  187?,  p.  341)  and  Pro* 
fcMor  B&rz  (Dfutich.  Med.  Wochemehr.tSaXi.  18S7)bave  expcriniontally 
roAoheil  coiK-ltiaiona  very  umilar  to  those  of  Bennett.  What  I  aflinocd 
in  llie  first  edition  of  this  work,  namely,  that  our  present  knowledge  of 
(bo  phyMiological  action  of  tho  two  dnigtt  renders  a  coniploto  antagonism 
very  itnpiN;biible,  Ik  nlill  aa  true  na  It  is  obvious. 

When  the  subject  in  band  is  looked  at  from  Its  clinical  a.tpucl,  Uio 
.onclusion  of  Dr.  Bennett  ia  confirmed.  To  labubite  and  di»cu!wt  tlie 
roportett  cases  of  opium-  or  bollsdoniUL-poinoning  in  which  Uie  counter- 
nar<.'utic  has  been  uted  would  require  vet^-  many  pages,  and  I  tlierel'oi'O 
shall  only  etalo  ray  opinion  Uiat  those  records  establish  tho  tlicnipuuiio 
Tabic  of  atropino  in  opium-poisoning,  but  this  docs  not  indioato,  mnch 
Ices  prove,  complolo  antagonism  between  Uie  two  drugs.  No  on«  would 
4)ueation  the  value  of  alcohol  in  certain  stages  or  conditions  of  opium- 
poisoning,  and  yet  no  one  would  assert  lliat  opium  nnd  alcohol  nru  in  any 
sense  antagonistic.  In  opium -poisoning,  death  oreurs  chiefly  through 
failtire  of  the  rosjiiration.  Atropine  is  tho  most  powerful  ajid  prompt 
of  the  respiratory  stimujanls,  and  as  sacli  ^  in^-aluable  in  tbo  trcaU 
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mont  or  opiutn-poieoning.  tn  protrftcted  opiiim-nureoicig  Uid  canliac 
ni[<t  yMi>-motor  iiotjoiw  of  A(roptn«  ftra  of  surrico ;  btil  it  sIkhiM  norer 
bo  fori^tton  that  thu  msin  iotluenco  Jbr  good  tn  upon  tJiO  riMpirntoiy 
conlres.'  Tliu  firet  impi-ovoment  n'om  ntropiiuj  in  thoM)  cnsw  in  luu- 
tilly  incroawd  fVoquoncy  ol*  respiration ;  and  lut  tho  bivnihing  kocomM 
Icfls  ombamusod  the  other  Bymptoin*  amoliorate,  lurj^y  Iwuiuso  of  thi> 
incrensod  nitration  of  the  blood. 

Tho  double  nAturo  of  profomid  opium-naroosb  raust  not  be  lost  eight 
of:  tho  blood  ia  eaturstod  wilh  carbonic  acid  almost  to  the  dead-line,  and 
mucli  of  tho  unooDHcioufluoiw,  much  of  the  failing  circulation,  macb  «v«s 
of  tho  embarrassed  respiration,  in  due  to  tho  presence  of  the  ^w.  As 
soon  na  the  i«yHtem  ia  in  u  muaHUi-u  relieved  of  this  lo«d,  it  be^ns  to  re- 
bound ;  erneticB  act,  conBciouAnoHfl  rolHrns  to  some  extent,  tlio  cii-cutation 
fhiCA  Itneir,  and  the  road  lending  towards  health  is  entered  upon.  It  is 
a  matter  of  the  gravest  pracliciil  importunce  to  decJdu  when,  how,  and 
in  wliiit  i|ii!mtitie.t  the  mydriatic  ohoiild  bo  employed.  The  exhibition 
of  belliiduiinu  t>li<juld,  1  Ihinic,  commenco  an  »oon  um  there  iii  decided 
fnihirc  of  tlio  roitptralioa.  Tlio  xluninoh  ii«  so  paralyzed  injlio  nureowls 
from  it  that  it  is  iiticortain  liow  fiwt  abmjiiiiion  wiirinlto  ploi'O  (Vom 
it;  and  tho  drug  slioiild  alwayx  l>o  gjyen  hypodorinioidly,  in  iliy  form 
of  tho  alLtaloid  if  poHriibte.  Tho  lirKt  irgoctton  of  atropine  ohould  bo 
of  micli  HiKo  that  it  coidd  not  possibly  do  harm ;  and  ono-forliolh  of  a 
grain  is  in  most  iiuttancos  a  fair  commencing  dfwo.  Vcrj"  generally 
aevcml  rapoiitions  of  tliis  are  neceesaiy,  and  the  delicate  practical  point 
is  to  decide  how  often  these  repetitions  shall  be  indulged  in. 

I  think  that  fVequontly  too  much  atropine  is  given,  and  believe  thai 
often  .1  great  deal  of  firmness  is  required  in  these  cascA  not  to  u.so  it 
too  n<ooly,  especially  since  reliance  is  generally  placed  upon  tho  pupiU 
OH  a  guide.  They  are  in  fact  a  rery  unsafl}  gui<le,  as  is  ap])arent 
when  it  !s  remembered  lliat  while  opium  contracts  them  by  influencing 
the  nerve-cent rco,  atropine  dilates  them  by  acting  on  ilie  peripheral 
ncrvoBL  It  must  not  bo  forgotten  that  In  doses  of  sufficient  magnitude 
atropine  paralyzes  tho  nerve-trunlis,  and  may  thus  IncrooM  tho  dnngor. 
A  cardinal  prinuiplo  sjiould,  therefore,  bo  to  glvo  no  moroof  tho  roydri- 
atie  than  is  nbttobitely  neccsnaiy.  Onu-furliclK  or  ono-slxtlothofft  graia 
may  bo  injoctcJ  ovoryliftoeii,  tw^en_^,  or  thirty  niinute*,  M  tlio  urfflatcy 
e^  tho  sympt'onvs  may  demand.  Tlie  jiiilgment  AhoiiUl  bo  fbrmcd  from 
a  bird's-eye  view  of  Iho  wholn  ca»e,  fn'^th  atropine  not  being  given  to 
long  a»  the  respiration  and  other  symptoms  are  umlorgning  ameliora- 
tion, but  tho  dose  being  renewed  so  soon  as  any  tendency  to  a  reUp^o 
is  m«nifoste'l.  Thu»,  if  under  tho  tnltuonco  of  atrnpinu  In  a  caso  the 
respirations  had  risen  from  f>iir  to  eight  per  minuic,  I  would  not  nso 

*  [n  the  ei|isrlaieDlt  of  HouWIi  iinl  .tiixiliiuih  It  was  fuunit  llul  Uropis*  pcodnc*]  'bt^ 
d«Advil  otTufU  iir<ni  iHu  oiMiilnilon-  nml  lotplrntWo-eDrioi  ot  iap  f«Uaa(d  wilh  oplaa. 
8m  BtUk.  Klin.  yfocXmuekr^  1ST3,  TB7. 
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Ibc  couot«r-poison  Again  nnlil  then)  wns  n>ftniroHt«()  ■  tendency  for  tlio 
respiratiotia  to  ffKiV  less  frvqiioni,  or  anlc^ss  for  a  long  period  tboro  tiiul 
Imou  no  improvomont'. 

Whenever  tboro  ii  failuro  of  rcBpiratioo  in  otiior  poisoniitgs  thAD 
that  of  opium,  atropipd  !e  uboAiL  It  bus  bcfiu  Mpocially  oomtncDtloti  as 
an  antidote  (Qjie(.!ionoi«/uii2i-* 

■fl.t  a  Local  .Sf,f<i/iyc.— Locally  and  freoly  appliod,  bcKadoima  i«  » 
Bedativc,  and,  I  bcliovc,  to  glandular  a^  well  as  to  miiBcuIar  ai)d  nor> 
Tous  tissues.  Id  tbis  way  it  is  ofton  very  usoful  iu  various  lo«il  iuflata- 
mattona.  In  tho  fonu  of  a  j)1aetei  it  fl-oquonlly  appears  to  do  good  in 
palpitation  of  tJte  heart.  Its  use  locally  in  apa-itni*  and  in  neuralgia  hue 
been  auBhrteotly  durelt  on.  In  mugtitis,  or  ivliuti  it  is  desirud  to  dry  upi 
the  secretion  of  milk,  its  local  appIit;4tion  to  tbo  breast  Is  oAud  very 
efflcaoiims.  Wlienover  belladouna  is  iisc-il  locally,  in  ordi>r  to  got  lis 
^ood  olrccts  it  must  ba  ornploycd  IVee-ly.  At  the  Mtnio  tiino,  It  sbould 
bo  remembered  tliat  a  numbtir  of  casus  of  potaoning  by  its  external 
application  hare  bc<in  reported  (^Mtyt.  Timtt  and  Goiflte,  Not.  18&6; 
also  fj»iidon  Plutrnx.  Journ.,  1871).  In  children  it  niu-st  bo  uiied  with 
Ijnution;  Iu  odidts,  with  n  ri-asoiiablo  amount  of  cava,  its  external  u.4a 
{flaafu,  pravidc<t  diroclions  bi>  git-<'M  to  buvu  It  vra-thed  off  so  aoou  aa 
any  alTv^lion  of  the  «gbt  or  dryiiMn  of  tlio  itiront  U  inducod.  ' 

Harin;;  tnysolf  do  jiriictical  kuowkdgo  of  (IIhussoh  of  tbo  eye,  Dr. 
\Vm.  K.  Nurris,  Cliaioal  Professor  of  Diseases  of  the  Eye  Id  tbo  Univer* 
sity  of  PonnsylvAoia,  at  my  roquest  has  prepared  the  following  eoclion : 

The  Use  cf  Atropine  in  Diaeatta  of  the  Ei/e. — Pup)  ali^P'.De,  l^-om 
its  slight  solubility  in  water,  is  only  applicable  wherw  we  desire  a  mod- 
ern*^ 1  tT  rt;  the  sulphnie,  hov.u'.Lr.  .-an  be  dlnaolved  in  water  in  any 
dt  .  ,  ;  'portion,  and,  tlicT'ijn  jh  goniirally  employed.  When  a 
iVjUi'-;jntiii  solution  of  tbis  nali  is  dropped  into  the  conjunctival  sac  of 
a  bualthy  and  cmmuti-opic  eye,  wu  tind  that  in  about  lil^en  minutes 
the  pupil  oommeiK'cs  to  dilate,  and  that  this  dilatation  rapnjly  in- 
croaeos,  till  in  iVom  twunty-fire  in  UkjivIivq  miiuil-is  It  has  atluinud 
ita  nuiximum.  Ttie  power  of  at'irjiui  j^hition,  and  cotisiviuont  ability 
Xo  read  Brie  print,  doc^^  not  show  any  marked  ducn'a-->u  till  twenty-fire 
minulos  bare  elap^ud,  when  the  near  point  oommcncwi  rupldly  to  re- 
cede iVom  the  eye,  until  in  un  hour  and  a  baU'  to  an  hour  and  forty 
minatea  the  power  of  accommo'Lition  is  eoinplutcly  annulled,  and  only 
oltjecta  over  twenty  fcut  di-itunt  fhjm  tbo  eye,  or  tboao  prvMniing 
praetically  parallel  raj-«,  can  bo  distinctly  »oon.  On  (hu  second  day 
ftftor  tho  appliiiitiiin  Ilio^ power  of  mcominodaiion  bvginM  to  ruturn, 
and  idri-iitiiw  riiiiiilly  up  to  tho  slvib  .day,J)tij  13  iwually  not  ftiUy 
ri'i:     :    I    I. 'I  iVom  ten  lo  Inini    :  n    iii)Tt;  the  pupil  romalns  with  bnt 
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UtUft  changu  liil  th«  thinJ  day,  wln-n  il  rapidl/  contncte,  I'ul  ha«  not. 
(Wly  rcjjainctl  iU  normal  ululo  till  1:11  iir  twclro  ds^'sbav.  ,  j.^^J* 
The  myilriiitic  iKiUoa  of  tho  drug  is  I'ur  moru  inivrkctFlVoiii  a  ntudtir^ 
atcly  etruii';  sululiun  iippliud  to  iho  conjtinctivii  ttiitn  ttom  it«  fnloraal 
tm,  evoa  whon  it  hw  boon  ptuhod  to  tho  production  of  symplums  of 
poisonin;:;.  Thus  nppliuii,  il  atte  on  tho  intruociilitr  nurviM  nnd  gnngijftj 
iind  it  ban  boou  proved  by  Gracl'o  aad  Dondont  (hat  when  tbo  atiuoouii 
humor  of  an  aoimal  is  drawn  ofT  and  coll(;ctcd  after  its  application,  it 
contains  a  sufficient  amuunt  of  ilio  drug  to  cau»o  dilaUlion  of  Uio  cyt 
of  aiioihui'  iiiiimai  wlion  applied  to  it.  Tbe«o  experimonta  hard  bcun 
ubuurlantly  conBrtnod  by  later  obscrvors,  and  tho  mpidity  of  il«  action 
ap]ioarA  to  depend  ou  the  thiukactis  of  the  cornea  and  iho  ago  of  tho 
subject  selected  for  tb«  expoi-imonl.  It  will  bo  apparent  from  tho  foro- 
goiiig  atatoments  that  tho  aao  of  » strong  solution  t'  nhnpino  ia  not 
to  be  uudertakeo  without  due  conwderaliouiinasmu.  i,  1-  ii  wTikidy  to 
debar  the  patient  iTroin  .iiiy  BnliafWitoiy  UBO  of  lUf  ■.yu-  lur  ;i  !KT;i".i  of 
fVotu  eight  to  twoK-o  daj;s,  li  i«,  Eowevor,  invuluablu,  I'roiu  iia  annihiUt 
tioii  of  the  aceoinniodatioD,  whore  wo  wish  to  dutermino  with  accuracy 
the  nsfniction  of  tho  eye.  and  is  daily  aaod  fl)r  this  purpose  in  caaea 
of  hypurmotropia  where  the  patienta  Sod  it  iropoasible  to  relax  their 
•ocoaimodation,  in  asiigmatism  where  it  is  nocossory  to  decermtao  the 
«xact  dilfei-ence  botwoen  tlie  two  pHucipal  meriiiiiina  of  tba  corriaa, 
and  in  llie  rai-o  canea  of  myopia  ax^ociated  wjtii  flj)aani  of  the  ciliary 
aMMte.  To  obtain  this  complete  paralysis  of  tho  nccommodntloD,  a 
(5w  dropsi  of  a  four-grain  itolution  sliould  bo  droppod  in  Uio  oyo,  anci 
this  repcatvd  aft«r  an  interval  of  five  minulos.  Tho  pfttiont  will  bo 
ntady  fyr  i;xainiiiuti<iii  ono  and  a  half  hoiin" outBo^neptjy]  1  n  Uio  vaat 
majority  of  <m*v»  it  \»  entirely  unno(-e<sary  to  dilato  the  pupil  to  obtain 
It  satiDfaelory  view  of  Iho  fVindus  with  tho  ophthalmoACopo ;  but  whoro 
tbl«  boL'OmoN  ncuossary  wu  can  often  uso  with  advnnlago  a  aolution  of 
ono-tweiitielh  grain  in  an  ounco  of  water ;  a  dixip  or  two  of  thia  will 
dtbito  tho*pi>pili  wiihout,  howovor,  rendering  it  absolut«ly  immovablo, 
and  with  scarcely  any  iutorferonco  wilh  tho  accomnio>lation;  00  tlio 
next  day  the  pupil  is  much  smaller,  and  on  tho  third  day  no  treco 
of  its  action  remains.  In  ca^ee  of  atupocted  cataract  tho  pupil  should 
always  bo  <lila(od ;  otherwise  wo  may  readily  fail  to  discover  the  leelon, 
which  iVoquonily  first  nuiDifcats  itself  in  a  few  iUint  stria)  shooting  out 
Crom  tho  periphery  of  the  lens.  Moreover,  it  affords  us  a  vnluahle 
prognostic  point  as  to  the  probablo  aucceas  of  any  operation  whore  the 
cataract  is  ripe;  for  where  the  iris  fails  to  dilate  ad  mazimun,  wo  may 
be  suro  that  it  is  more  prone  to  lake  on  inflammnlnry  action,  and 
more  liable  to  be  pressed  on  by  nuy  cortical  matter  which  may  remain 
behind  in  tJie  eye.     Daily  experience  ahowa  that  after  iho  evacuatioi) 
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or  Uto  X1I100U8  Iiumor  in  Uiu  oporntlon  for  cnlamct,  thu  iris  will  i-on 
Uttol  III  iij)!to  of  itiiy  pruvioitii  uso  of  ntrui^tiiiu ;  but  ns  toon  M  by  Um> 
dosing  of  tbo  wounil  llio  humor  nfjiccumiiliitux  nn4  ihv  iiDtorior  cbam- 
bor  b  i-o^lNtnliliMliuii.  itio  atropine  i-u>.^iinit;i«  iu  sway.  It  is  most  UHi'ful 
in  nil  inilnminiitious  of  llic  carnwi.  Id  ptilyt-U'iitilnr  koratitiH,  by  its 
Ion]  nniuHthutic  action  on  tho  brnnchcs^  of_t^h(>  l^ni^iiimus.  it  ^imin- 
EhIicm  tliti  pKot5>j>hobni_ai)J  i>k'phHi-<M|)asm,  Mid  scams  to  mitij;iito  thu 
lnt»n»i\y  of  thi^  itil1iiinin»tion  b^  its  influiMico  in  conii'ttctrng  tho  ciliary 
Tynclit.  thus  iliminUbin^  tho  supply  of  nutritiro  m:itcriiil  c-AiTk-d  Lo 
thveoTDvn.  Whoro  no  ulcer  has  iwrfonitod  Iho  central  rcgioa  of  tho 
ooraou,  anil  .1  prulnpHo  of  tlio  iris  has  cnHnod,  tho  oncrgctic  uiw  of 
atropino  ufti-n  otuthlo^  iho  riidiitting  tihntft  of  tho  inn  to  ilatituli  jt  ffOHl 
ifco  corncjLO*  ^ooo  us  the  opening  has  l>c«n  phi^^^cd  by  Ij-nipb,  and  Ihp 
anterior  chamber  restored,  tlius  provouiin;;  thu  Ibi-miitiun  of  anterior 
synechuc  Mackenzie  lung  ago  called  attention  to  the  "bulling  and 
anwlyne"  uffucl  of  atrojtino  in  ulcers  of  tho  (.-oniea  oi'currini;  in  tho 
oj)h(halmia  of  now-born  children, — a  tlict  since  nnivcntally  rucognisgd, 
and  which  holds  £^od  eqn:illy  in  the  ulcers  rosulling  fix>m  other  fomu 
of  puniloul  eonjunclivilia.  It  is  held  by  innny  writers  that  purl  ut 
teOflt  of  this  boiiofii'ial  action  is  to  bo  ascribod  to  iU  diminution  of 
iotj«ooalar  tension.*  In  coses  of  iritis  a  etroD£_8plution  qf  atropiao 
Mtouhl  lit  the  outset  bo  applied  ropoatodly  at  short  inlorvals  until  wo 
h»vo  obtiiined  a  ftill  dilaijition  of  the  pupil,  and  subsequently  snffi- 
ciODily  <:'[  J  I  I  tii:iiiiiaiii  ihc  irici  In  thin  cnnditlon.  Wu  tliua  place 
the  tnil,uiK'4  u^--u<i  at  ivnt,  diminiith  \t»  blood -iiuppK*,  nnd  prevent  Iho 
formation  of  pofitorior  Mj-iieehhe,  w|iich  ccHiHtilute^p  frequent  u  caii-to 
of  tlio  rwurrenco  of  thi«  disoiuo  by  their  meehnnicalty-irriiniing  cfTi'^t, 
—putting  a  Btrain  on  tJ»c.  iri;*  in  it»  every  motion,  and  hindering  that 
TMlatlOP  In  the  dittinc^M-  of  tho  pupil  ndiich  normally  takes  place  with 
every  chaiigi'  of  convergence  and  with  ovcry  variaii<m  of  the  inlcniiily 
wf  lii;hl.  Moi\!iivcr,  oxtem»ivo  sjiicchiw  whore  (ho  iris  ii«  pljislorod 
(Imv  I  !  I  ilio  anterior  ciipsulo  by  largo  putchosof  lymph  tend  to  pro- 
du<o  iiit/inul,  by  interfering  with  the  nutrition  of  tho  lonw^  Whww 
Uitt  synccliho  »re  narrow  and  tunguo-sba])cd,  they  may  oftoa  bo  torn 
through  by  its  action,  oven  after  tho  ln]i»o  of  yean!. 


*  Tkai  Mroplno  Jlmintiha*  inlriuiealtT  ptOHOn  hju  hem  WMdtJ  b;  OrMf*,  Cwiriui,  utd 
anj  tAlftr  goxl  i>ntI>oriU« ;  fiuH  a  rrlvttnat  lo  anj  muniiiil  nt  liirvun  <ir  lli"  cja  will  ibow 
tl  U  '1  Dii  k-niilDil  ilvolrina  villi  m-il  uliniiwl  obicrrara  uf  tho  \.iaBiit  Jay.    Oilifr  wclgblj 
■  I.  I  'i..h  lu  Donileri  bdJ  t^EclIwif .  li^iobt  il*  abJItly  to  pmilucr  aaj  laL^h  rITKit.     Otr-* 

tA:  II  :■  Id  rfrloi^JT  intrbfioalnf  ]pr«w«t)r«  in  CH>m  nf  jjlauoomA.     Kitm^tniuB  aEloin|iU  to 

■kciJa  ibo  iinmiiio  by  |)h}iit>l'>|j)«l  ei|>eilmeut  huit  b«nn  niatlo  bj  Uea§tn  nnd  Vlilohcn, 
Ws^nei,  AJsmliik,  Ij run )»;;'■».  l>Lir.  tit.  Tiia  twolU  jury,  hoirorw,  eoniiilvrsblj  UDMi| 
l>0«Milt««.  Tbon  Hilli  the  inginiiDxIir  arr  of  en  In  ih>  udjnctiun  lliil  (ha  oaUlng  opaatf  ttia 
cfwhall  tilt  \U  Introdustlon  >)ijIid  flinriRti  Iho  conJUIopi  of  InlnoDuW  piamnrs  sail  nlrcal«- 
Um,  asJ  tbat  rtrr  t'iihtmaroiBcnl  ottiir  iDalrnntDt  Or  «j*b*ll  inraliiAUi*  (ba  nautUj  ••fait* 
lb*M  wllb  III*  toBouKtnr  Art  tlto  UBMlbCwIorf,  tDHMnaeh  u  ■•  bKT«  jel  fsUed  U  oblalo  utj 
ntlkbis  iMtramcnl  for  uibiiiiIbj  InimMuliir  tMuloo. 
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Ati'opiDO  ucts  nioro  pdwertUlljr  in  iritis  afl«r  tlio  abrtnwUoa  of. 
btoixi,"  and  occiuuunally,  whoro  tlioi-e  U  mucl»  exHdatiop,  fiiils  W  pro- 
duce Us  offoet  till  after  Iho  conslitutiotwl  effect  o£  morcurj-  has  been 
obtainod.  ]n  aomo  intii  vidua  Is  tlio  iastilUUon  of  a  strong  soiulion  of 
AlrupiDc,  by  its  rapid  pass;^  through  tbo  t«a^pM8agO0  tnU)  tho  nose 
and  lliroKt,  produi-ea  symptoms  of  riight  bolladoona-pouoniug, — vis., 
flushed  fiico,  nipid  ^i^o,  dryness  of  the  tbrout,  riij^ht  dysphan'*  J  but 
this  may  usually  be  dimiuiitliinl  or  provonted  by  gargling  the  tbti<at 
with  water,  by  coniprassing  tho  canaliculi,  or  by  everting  the  lower 
puuutuni  lachiyDiumm.  In  some  individuals  it  prodaoce  a  ouriously- 
irritant  action  on  tho  conjunctiva,  known  as  atropine  conjunctivitis; 
this  ia  eomctiines  qaite  severe,  calling  forth  almost  orjreipolatous  eynip 
toma,  at  other  timca  brinj^ini;  >  i'  a  lop  of  jjiaiiulations.  This  is  owiny 
to  idiosj'DCras)',  and  will  tlicu  liu;.'|ii;u  with  perfectly  neutral  solutions. 
It  sliotUd  in  such  cases  be  dbconlinucd,  and  the  conjunctivitis  which  il 
has  colled  forth  combated  by  weak  aeluttona  of  alum  and  sulphate  of 
aiiio  or  other  mild  astritiji^uU  Wo  find,  too,  in  some  oases  of  Iritis, 
cspooially  tliuae  occurring  in  rheuniutie  patient^  willi  poBtgriygyponhlm 
duo  to  i-vpoalcd  previous  attacks,  tliat  not  only  do  we  (hil  to  dilate  tho 
pupil,  but  that  atropia  act«  a^  an  irritant  to  tlm  eye.  We  are  then 
obliged  to  give  up  iu  u8e,  and  resort  to  the  iipplicatitin  of  dry  wanntb 
and  njipropriatc  oonsUtutJonal  remcdioH.  Atropine  will  oc'f.-i-i''"'l'v,  iu 
cKHMof  chninic  glaucoma,  piTcipitalu  an  iivwtc  nllii^lcrSjJ'L'"  '1M, 

bo  be  used  with  diie  consldoraiion  in  this  disMMO-f 


A  great  deal  bas  been  written  about  the  valiio  of  hoiladouna  as  a 
prophylactic  in  scarlatina,  and  autborilius  diftVi"  very  inutb.  For  a 
tltsooseion  of  the  snbject  I  must  refer  tho  reader  to  (he  tntatises  of 
Dr.  Geo,  B.  Wood,  X>r.  StilW,  Dr.  Waring,  etc,  I  have  never  had  a 
dociMve  opportunity  of  tcfiling  the  matter,  but  have  no  fuilb  in  ibu 
uflitaty  of  the  remedy.  It  oui-ht  to  be  tried  fuilhi;r,  liowover.  The 
plan  practised  has  been  to  dissolve  two  grains  of  the  extract  in  a  fluid- 
ounce  of  water,  and  give  two  drops  daily  to  a  ch|ld  a  jear  cJdj  adding 
one  drop  for  every  year  in  older  children  op  to  twelve  years. 

To xicni.Qor.— Sufficient  has  ahxtady  been  said  about  tbo  general 
symptoin-i  of  belladonna-poisoning.  Those  which  are  chai^aoteristto  an 
yu)  dryness  of  the  throat,  tho  increased  frequency  of  breathiuu.  the 
dilnled  pupils,  the  red  efflorascenee  on  the  akin,  the  rapitl  p^ke.  tJiu 
Active  lalkutivo  delirium,  sometimes  convulsions,  all  eu(linj[  inabplitjon 
of  function,  att  shown  by  stupor,  rapid  feeble  puhip,  cold  extfoniltlcs. 
and  pnntlywis.  If  the  urine  of  aj^iationt  auffcrinr;  fVom  belladonna- 
poisoning  bo  tli-oppcd  into  lEc  eye  of  tho  eat  or  rabbit.  It  will  dilute 

•  HMk*ntla,  D'hom*  tf  iU  Eft.  p.  &17,  Loadoti,  \i6t.  Ontta,  Afc^it  /<lt  OpAiUt- 
motoflt,  ral.  U.  pan  },  p.  iW  (note). 

t  Onirf»t  AiiSfr  fUr  Oj'hlhalmatoft^  tv].  »i».  part  2,  p.  117.  U.  Dcrbj,  Tniiu.  ^iwr. 
Ottilhal.Ste.,p.Zb,mH.     Vlt\lt,  D{nan*  }f  !/■    £/*,  p.  »IT  (M  Aloof,  •d.k 


DELIRIFACIESTS. 


233 


th«  pupil  j  and  tho  diagnoBtlckn  may  avail  himself  of  ihia  toat  in^ny 
apubtful  caao.  JJr.  Sorcl  (Jnjiaftj  de  la  Soclile  MSd.  de  Gmd,  IKT'S) 
L-CpUls  nttoiition  fn  :i  =.  rt  nf  Inrvn/tni  prriflri-ri!  by  poisonous  (lo9Ca  of 
I'Wljtdotiiia,  aiii  <-lj.ii.L  'ii. ...■■!  :.;,  [laiji  i:i  il.i:  L.i'yux,  rou^line^  of  voice, 
and  tho  oxpuctoi-aii'iH  of  minutu,  pearly,  iou;;h  pellols.  It  waa  pi-uaont 
iutti«  advaucud  ^Iusub  of  t^i'o  cases  of  jioiiioning  undor  hia  care. 

Tito  TFiiniiTi urn  fatal  di>si;a  of^tlie  prcpcirationa  of  bcllodouua  iro 
ilMtrooly  knowfB.  An  viiuiiia  ruiiruscniin^  cij^hly  j^rains  of  the  root  Ji 
'prodnood  di.*aili  in  livv  liount  (J^'asper's  WwhgnAchrijI,  Vvh.  1815);  but,1 
on  tho  other  hand,  rvcuvury  liaA  occurrud  altur  thu  iujjuation  of  three 
dmchiUM  of  tho  oxlmot  (Tnylor'a  Mcdiciil  JHrispriulenee,  London,  1873, 
p.  432).  A  tenth,  or  uvcn  a  tweiitiutb,  of  a  grain  of  alropino  will  olX«Q 
produco  aliinuingnymptonis;  yot  Dr.  Chambers  roporla  lT.anctt,  18C4) 
n.'ODTcry  in  u  child  four  yem-i  old  who  bad  taken  about  two  teaspoon IVilin 
of  a  HolulioH  contiiinin)^  a  grain  of  tho  nllcnloid  in  ludf  an  ouii(.'ii. 

After doftth  fi-om  bolludonno,  ao  chmatftenslie  losions  ari>  to  bo  found. 
lu  tho  trcutinunt  of  belladonna- poinoning,  iho  limt  indication  in  to 
pravont  ihc  abaorptipn  of  any  more  of  the  jioiiton.  For  tbi»  purpoxo 
etnctica  or  tlta  atomacfi-Btimp  should  bo  u^ud.  Thuwrnu  difl^ciiltiuM  mo 
to  be  Diet  and  tho  Bamo  mcftmiro*  udoptud  a»  in  opiiim-nni-cuHlN:  il  is 
woll  to  <'  I  i  :  iiinnte  ■et3~&coly,  bccwune  it  fom»  wHh  tho  alkaloids 
Butfl  wbii'b  :iiv  itolublo  with  difficulty.  Allvr  the  sloinncli  hue  boun 
evacualoti,  tbu  viinoux  Ttympiom^  niuHi  bo  mot  as  Ihi^y  nrisv.  The  oxiiot 
value  of  opium  in  bulladonna-poiBopinjj  b.is  not,  I  think,  been  doter- 
mintxl,  and  it«  am  should  only  lo  (ontutire,  althou;£;h  good  is  to  bo 
expected  from  its  judicious  omploymont.  In  poisoning  by  a  mydriatio, 
to  order  to  keep  up  tho  rM^pir:ltio^  nnd  tho  circuiation  during  tho  stage 
of  failure  of  function  Iho  enme  mcaHures  should  bo  employed  as  in 
Opium-poisoning^  Kxteninl  stimulation. by  heat  and  hy  mHstnrd,  Sagel- 
Tat  ions,  olc.,  artilidal  rot^piration,  and  c<<pi.'('ially  tho  nso  of  the  allornata  . 
uold  and  hot  douche,  should  nit  be  praciisod  ns  necessary.     I'hysosligmA'l 

jaboraudi  appear  to  bo  soiiiiiwhaC  anl:i_  ,ii  i  :  to  ntropiDe  within 
certain  liniits.andjahornudi  has  boun  used  in  utriiiiinL-j>oiBoniiig(£aHcef^ 
1S76,  L  346).  Aa  this  subject  can  best  bo  elucidated  after  tho  dia 
i-nsston  of  tho  action  of  tho  rc-'poclive  drugs,  the  reador  is  refeiTod  for 
ftirthor  information  to  the  articli'^  upon  Culabar  bean  and  jaborandi. 
After  toxic  doses  of  belladonna,  there  ia  very  generally  eomplote  reten- 
tion of  urino;  and  aa  this  sccrolion  coniains  tho  jrivaicr  part  of  tlio 
ingeatod  poison,  and  aa  reabsorjition  in  tho  bladder  is  at  least  concoira- 
blo,  ike  catheter  should  bo  used  early. 

ADMiM^itATinx. — Bulladonna  is  never  used  inlernally  in  substance. 
All  the  |iivj>ai-atiLins  of  iho  U.  S.  Pbarmacopoeia  except  two  (due igiiatud 
b«lovr)  ai"u  moilo  fi-om  tlie  leavos.  Tbey  aro  the  tinetHr^  (lynct'ira  Bel- 
biifonniT — I  to  0.06,  U.S.),  dose,  ten  to  thirty  drops ;  the  alcoholic  extract 
(RxtrMtvm  BtUadontue  AUoh'^icvnx),  dose,  ono-oightb  to  ono-linlf  & 
gmlu ;  (be  fivid  extract  of  the  roof  (BxtractKm  Bidladonna  Fluidum), 
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dotw,  on«  to  two  minims ;  the  plaster  {EmplastrvM  BeUadonita*)  npn. 
sonto  iu  weigUl  of  root ;  the  ointment  (  UH^ufntHm  Beflddoniue)  oonUiiiu 
oiio-twiith  of  oxtraol.  Tlio  alfstract  (At*itractum  Belladonna:)  rcprownu 
iwifc  ila  wcijjlit  of  root,  dose,  one  gntin.  Th«  sulphate  cf  atropine 
{AtrojiiniE  Sulp/iuf^)  is  most  commonly  used,  on  account  of  its  Bolubillty 
la  wiitcr,  One-dixtimliof  n  gmiii  ofKtixipino  oriU  enlt,  givoD  hj'poiii^- 
iiii;:iUy,  will  genonilly  jinxluco  ftUglit  tlryitora  of  tlio  throat  or  othyr 
iiijicaiion^  of  it«  (■uii.tliluliiiiiul  autioii.  Whuro  r.ipiJity  of  avtiOD  ii^ 
ro^uirud,  lliiH  1st  thu  liunt  muthud  of  tKltiiinlBlorLng  boliadomia. 

HYDnonnoKATK  ov  IIomathopixi;, — UomAtrupmo  !fl  an  alkaloid  arti- 
Ocially  ])ivdu(-ed  fi-om  nlrojiinv,  the  hyftrcbromtite  of  whicli  is  ))rvf6rrecl 
fur  practic«l  aiw  on  account  of  its  boiiig  Hlablu  and  not  liygroetcoplc.  It 
is  said  to  proiluc-o,  when  taken  intomidly,  eymplomit  niniilKr  to  tliostt 
cauMd  by  ati-opino,  csoopt  tliat  it  sjowfl  tho  puUu.  Thi»  rclkrdalion 
hiw  been  proved  by  Tweedy  and  Kingor,  Ikyor,  and  JHi  Sohwolnil*  and 
Uara  (_Med.  Sfcws,  18S7,  ti.  731)  to  bo  at  least  in  part  tl)u  ruHult  of 
A  direct  action  of  the  drug  upon  the  hoart-musclt)  or  it«  cogltiincd  gfiO' 
g)ia.  since  in  tho  iVog  and  in  tho  terrapin  the  application  of  lioniRtro- 
piiic  hydrobroinale  to  tho  exposed  buart  in  situ  reduces  Tory  grentJy 
the  number  of  tb«  boato.  Tn  llio  doj^  iiijcotion  of  Ibo  alkaloid  into 
the  jugular  vein  is  fullowwl  by  a  fail  of  as  inuob  aa  Oiirty  or  forty 
bcalajor  niinuto,  wbidi  Pi-.f.  Ihi  f^ttliwuiiiilx  and  Hare  l>elievo  to  be  in 
part  the  result  of  etimulation  of  tlio  vagi  ncrvoe,  bccauito  seotion  of  tho 
vagi  I'ttuHv-e  a  marked  increase  in  the  pulsorntc,  "although  not  Huch  a 
f&a  09  would  appear  if  the  inlibilory  apparatus  was  iutacU"  This  in- 
crease of  pulse-mto  does  not,  however,  to  my  mind  prove  that  tho  drug 
stimulates  tiio  vagi,  because  If  the  primary  slowing  of  th«  pulse  were 
the  result  purely  of  an  action  upon  thu  heart-muscle,  unleeB  that  ntusolo 
were  comptulcly  panilyKod,  It  would  itllU  foul  to  mmc  extent  the  re- 
moval of  tho  normal  inhibition,  and  riMpoud  to  soctiun  of  th«  vagi  by 
an  incrcDM  !n  the  rnto  of  its  oontraetton.  De  Schwuinilz  and  Hare 
found  that  the  fall  of  tho  pulso-rato  was  aocompaniod  by  a  mnrkod  All 
of  the  ni'tcrial  pivMHuro:  as  tho  production  of  iwpliyxia  was  followed 
at  tliiri  time  by  a  pronounced  ri»o  in  the  artvrial  proMuro,  it  would 
appear  that  tho  fall  of  prcHniiru  is  not  tlio  roitult  of  a  vaaCMHotor  par- 
alysis, but  of  the  (;urdi»c  influence  of  iho  drug. 

It  ha*  been  shown  by  the  oxperimcnte  of  Drs.  Twoody  and  Ringer, 
confirmed  by  Drs.  Do  Schwcinitz  and  Uaro,  that  homatropino  produces 
in  tha  f\-og  a  brief  period  of  tetanus,  followed  by  ahsoluto  muscular 
relaxation,  with  abolition  of  i-eflos  aud  voluntary  activity,  fbllowed  in 
from  six  to  eight  hour*,  if  the  dose  has  been  pioperly  proportioned,  by 

■  (!oD>li(atIoDil  fjiiiplumi  ■(«  nadlly  firwJucAl  bj  Ihc  t»B  eilond  ate  at  beXadonnA 
plwlor  01  oiotinoiiti  «nd  pMivnti  ibDuld  bIwii^  b*  warn«il  I )  raanrt  iba  |>l»'tr  it  drynvu 
tf  Uinmc  ar  dbunlor  uf  liiiuD  soma  on.  Fiir  nuM  of  pinMnUlJt  to  lt>l*  "Vi  *■*  -V-  ^'  Hf^' 
Mtori,Jia.  I9$l.»li«  Joirn,  Antr.  NtJ.  Ahoc,  iL  I2S. 
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return  of  voluntiiry  movcmouU,  luuioclnlcd  with  toiAiiic  H[>aMins^of 
grvitt  intensiiy!  The  convulHivo  movciuont«  and  iTio  pariklysiU  are, 
accordmg  to  Da  Sohwdoltx  and  Hurc,  of  spinnl  origin,  lu  tho  nvrve- 
trunks  and  luuBClos  are  uol  ulTeclcd.  Tlio  «uu«o  of  (luatlt  i»  conlrk' 
iwpinitory  parnlyHiA* 

Thoootionof  homairoi  III  :i '  i  niyilji.iiicluM  b«ORStudiod  Mpedally 

by  Chas.  A.  Oiii-or  {Av. i;   i   >:.(,,  July,  1881),  Dr.  &  T.  Bidoy 

{TraRS.  Amer.  OpMhal.  Hoc,  IStJSJ,  Dr.  Jockton  (Mai.  JfetM,  July  SI, 
I88C),  and  Drti.  I>«  Suhwoinitx  and  Haro.  Tho  iiiflufrnco  of  tho  alka- 
loid u|ion  llio  eye  in  pructiciilly  idontiral  with  that  of  atropinu,  txcopt 
tlmt  it  id  ftoiiicwiiat  inoro  t'vcblo  and  is  nkuch  muro  Icmjwmry.  Tlia 
pujiil  bo(:ins  to  dilato  in  tram  iiuvun  lu  twenty  minutoB  aiUir  Hia  instil 
lation  of  tho  Anig,  and  accominodatioD  tUiU  in  from  forty  lo  ninoty 
Riinutuit;  in  from  one  to  scronty-two  hours  Iho  rocovory  i«  contplolo. 
According  to  Dr.  Dv  Hcbwciioitx,  a  eolution  of  ono  in  olffhty  »  Buf- 
lloioatly  strong  to  paralyze  accommodation  complotcly,  providvd  it  be 
droppod  rcpuntMIy  into  tho  cyo.  Wbon  it  is  dueirod  tumply  to  dilatf 
the  pupil  fur  ophtliulmottcopic  oxaminatious,  a  eini;to  application  of  a 
iuluiion  of  four  j^raiua  to  tho  ounco  biiIDcoa.  Horn  atropine  as  a  prao- 
ti«ul  mydriatic  is  j^outly  euponor  tojitropino,  not  only  bocauMv  vision 
boconi«s  normal  in  a  few  hours,  but  also  berauso  it  is  loss  trrilatlng  to 
the  conjunctiva  and  much  1«6S  prone  to  pi-oduco  seriotis  syittvmic  dis- 
turbance. In  fact,  110  fiirthop  geiteral  effect  than  a  little  slowing  of 
t^ej^lso  baa  as  yot  been  nolod^after.itgjfiio«tr^^ 

STRAMONn  FOLIA -STRAMONIUM  LEAVES.    U.S. 
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loaves  and  s<?«d>i  rospcctivL-ly  of  tho  Datura  Slramonium,  or 
Jamestown  WeeJ,  a  coarse,  bueby,  annual  herb,  tlirco  or  four  feet  high, 
grovrin>,'  in  wosto  places  both  in  this  country  and  in  Groat  Britain,  und 
raaUily  disiinguighed  by  its  lar^e,  l>inncl-shapud,  whitish,  fetid  flowers, 
and  its  quadrivalvo  epinescont  capsules.  Tho  loavos  aro  tarjfo,  smooth) 
ovale,  inv  '  '  -'iiunle,  with  Inri^  acuto  tOHth.  Tho  scods  are  small, 
brownish  '"■■  ■  <  [lilbi-m,  with  a  fc«bly-bitl«nsh  narcotic  tasto.  Tho 
active  principle  is  an  alkaloid  which  was  discovorod  by  Goigor  nod 
Uosse,  and  named  Daturine,  but  which,  according  to  Ladonbui^,  is  a 
mixture  of  atropine  ami  hyoscyamine. 

PHysioLo<ncAu  Actios.— Tho  physiolojtrical  evidence  as  to  tho  Idon- 
lity  of  datwiiie  and  atropine  is  in  strict  accord  with  tho  chemical  proof. 
Tlte  symptoms  of  poisoning  by  stramonium  differ  in  no  respect  ihun 


*  Df .  Wui.  MMklntoab,  In  •xpeibacuu  luwio  In  Ibo  1abonil«C7  or  tin  VaWer^tj  ot  PeUB* 
•jItuim  (mityyUititit  ti4otiy.  JUit.,  l^SS),  oblAto*!  rMHlU  kt  nriaaM  with  ihON  Ihiit  an 
gilnl  Ib  tin  l«f.  lit  (uuad  that  th«  oonJuvting-pa'ar  of  lb*  Biiitar  a«rTM  It  nueb  (l«pr«(ieil 
by  bnnuiropliicv  ■<■•!  ibiii  Ijlnn  m  uiitji  |>ror«ntj  lUrelotnuoDt  of  i-ali}  in  lb*  lluib.  »lio  thai 
lb*  fMHiWEMlrlca  «ra  pualjwd.  Tha  jilkuiihl*  »pliin>ll<in  of  tliH*  ooaeniliaUf?  ranlll 
!■  tbal  Dr.  Uwklalatb  utod  kd  mlkaluid  sDnlBUiiokled  wilb  sltuiiioo. 
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tboM  of  bultmlonna-poboniiig,  although  Laurent  (^De  FUyoK^mine  H 
dt  ta  DaturiHe,  Thiim,  ParU,  p.  22, 1870)  asserts  that  irngolftnly  of  the 
huurt's  nccioii  i-i  niciii:  marked  uiiUvr  Uio  ial]ueiico  of  Htmniouium.  The 
Miiiii;  iicailunitol  jiuUl',  iliu  suiue  devatJDD  of  ttiiaiK-ratuio,  ilie  same 
wild  duliriuin,  tlic  nainu  incrcAHud  fi-e(]uuucy  of  i-uupi ration,  the  eamfl 
wldely-dilatcil  pii{iil!«,  iJio  Kanm  rod  vfflui^^cvtiL'e  on  the  skin,  (ho  szuue 
rbalkixsiioiwi  or  cDiivulaion-t,  occur  in  both  ciuti^  and,  wkou  tho  doso  has 
bciMi  sulTidunlly  largu,  «nd  iililct:  in  abolition  of  the  futictiotiA  of  silXU- 
lation,  rui<j>i ration,  and  iniiorvuliwn, — slujior,  guiicml  juiraly^a,  weak, 
npid,  tJiroatiyjiube,  thrvatuiicd  tl.■(J>hyxil^  ooriMtitutin^  lliu  pheuoinona 
of  tho  closing  seviiu  in  poisoning  fmni  oithvr  naruulic. 

'  The  muflt  cuivful,  ininule  invusiigalion  of  thv  physiological  notloit  of 
daturino  which  I  havo  met  with  i»  tliut  of  Charlos  Laurent,  nlrmuly 
quoted.  In  hi«  oxpuHmcnt*  thiit  obsurror  found  tli&t  under  the  mlcro- 
scujw  tho  capillai'iM  of  the  frog'«  wob  could  be  atwn  to  contract  ujua 
iho  application  of  daturino^  ovun  allor  division  of  lliu  norvi;»  of  tlio  Umb ; 
that  tho  pulso-rato  and  arterial  tviiiiiuD  aro  both  augm-"><  • )  l>y  Hioall 
doBOT  of  the  poiKun,  but  tijat  by  largo  doeoH  tho  an  hJob  ia 

QHilinisbod,  although  thu  pulso  in  etill  inorciiscd  in  lYtx^kivnty  ;  ibot 
n'boo  too  heart  ie  compU-loly  Bupai'at<;U  fiMin  uU  t-mnri  tiim  will,  the 
roatrfljiorvona  Byatoni,  Jnturinc  rcducea  tho  puml".  i  i  i  i'  :i'  .  ili;it 
roa^iration  ia  accolorntod  by  the  alkaloid,  oven  aiui-  BtcUun  oi'  the 
pnoumogiietrloe ;  tliat  by  modtr.-Ho  douosof  the  alkaloid  the  c-jnduutin>; 
gower  of  tho  sensory  or  uf  iln  ra  iii  r  iicrvea  ia  not  ileatroTud ;  that  the 
musci^ar  contractility  ia  not  allL-i-ied;  that  small  dosM  Inereaso,  largo 
onea  diminish,  intc«tinnl  poriataUia.  Klabonite  dini'iiHHion  of  ikusi*  facta 
Booms  unuuccsaary.  It  is  ticumingly  (IcmoiiNlntt'ii.  I">^)i  Ihini  a  cbomi- 
C£i_l  and  from  a  physiological  yoJul  of  viow,  that  d.ituriMKad  atnpint. 
an  itlcatical. 

I'BULAPKCnca.— 4!lmmonium  may  bo  used  lo  moot  procieoly  the  eamo 
Indloations  as  buUadonnu.  It  biu  been  i.-^pmally  employed  in  epasinodtc 
artJtiwa,  cjilufly  In  tho  form  of  cigarcItL's  mado  by  nilirng  up  the  nftSl 
lOBTM.  Those  nixi  often  vcrj-  vfliciunt  vrbon  there  ia  no  orjj^nic  discaso ; 
but  their  u»0  ruquirvH  some  caution,  iu<  very  alarniin/^  syniplomH,  if  ^ot 
fiital  result*,  havo  been  produced  hy  them.  In  the  form  of  catflplaanm, 
•tntnioninm  luaros  aro  ution  applied  with  advantage  to  paiuHiil  Uxal 
itifiammations,  infiamed  hemorrJioids,  etoT  ~ 

ADMiMfiTaArios. — Tho  officinnl  prepawtiona  of  stramonium  aro  nil 
mado  IVont  the  Hoods.  Thoy  are  tho  exfr/ict  (Extractum  Strnm/inii,  VS.), 
dofio,  one-fourth  to  ono-half  ^rain ;  the  tincture  (  Tinaura  Slramonii — 
1  to  10,  U.S.),  doM),  ton  to  twt'iuy  minims;  and  iho  jtuiii  fjetraet  (Ar- 
tracium  mrnmonii  Fluidam,  U..S.),  dose,  one  to  two  miniiMi. 

ToxiooLoar. — Acoidental  poisoning,  especially  of  children,  by  atim- 
Donium,  is  vory  conunon.  In  all  points,  lut  rcgunU  both  symptonui  and 
tnattnsnt,  sti-amroium -poisoning  and  Ixilladoiina-poiaoning  ai<o  alike. 
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IIyo#c}^amuB  oigor  b,  a  coarse  Lorbaoooua  biunniul,  tndi^nniiH  in 
England,  and  oatumlised  in  tho  Norlhern  UtiiUiil  SijitoM.  TItu  Ivavoti, 
which  alone  are  ollli'itial,  aro  largo.  nUloiig  ornto,  dc'<.''ply  "inunlod,  and 
very  bairy.  In  IS21  L'cscbidrannouncod  iJioi.'ixinlvncool'au  alknluid  in 
liywwyamiui,  but  it  waa  not  until  1833  tbnt  OtigiT  and  Hetwo  Kucraodod 
in  obtaining  tt  pure.  Aircanling  to  <icigcr,  wb<,>n  «low1y  crystatlixod, 
Uyofc^mine  oocnrs  in  tran!([Ktrunl  nt^odlo?,  and  in  star-nhapcd  or  buidiy 
dustvra  of  crj-stab.  Aoconllng  to  Ibe  recent  raeoarchcs  of  Lndonburg, 
byo«ryamuH  contain.*  Iwn  ullcabidN :  onu  in  crj'Htnllixniilo,  has  tho  luino 
•tlioinioal  ri>minla  a»  atropim',  and  condtitittw  l\uy  cri/ttalline hi/ofCyamine 
of  commerce,  and  its  mlphate  is  tho  H^oseyaimntc  Svlphas  of  tbo  U.S. 
Pharmiicopcvia ;  llio  otbor  i*  ainorpliau*.  constiliitco  tho  amorphous  kt/M- 
eyamine  of  ciimmcrce,  and,  nlihungb  it  has  tho  Mm»  cliomioal  fumiiila 
iiH  hywcyiimtnw,  i*  divcrw;  fivjin  it;  to  it  Ladonbiirg  gives  tho  namo  of 
K^Mcine,    Iti<  ralU  arc  orynlalUciiblo. 

PuYsiOLooiCAL  AflnON. — IJiuii  Schroff  and  DOllcnborg  hnvo  nolicod 
in  man,  aa  iho  re«iill  of  the  ingestion  of  hyoscyamiis,  diynoss  of  tho 
tbroat  and  monib,  brief  sinking  of  tho  pulso-ralc,  follovred  by  incrcit^-d 
QoQiifiicy,  mydriasis,  gtddinwis,  miucular  woukness,  and  inMCurity  of 
mit.  The  cxperimrnteof  Sflirotr.  of  Laurent,  ami  cspt-oially  of  ITarley 
(7he  OIJ  Vf^etahie  yevrotics),  Jmlicato  that  hyoBcyaniua  is  much  nioro 
of  a  hypnotic  than  is  belladonna.  Yet  llarloy's  recorded  observations 
wonld  Hecm  to  show  that  in  enme  individuals  hyoeoyarous  induces  in- 
Bomnja.  According  to  Harley,  the  primary  sinlting  of  tb«  pul^  is  much 
more  marked  after  byoscyamua  than  after  He  Bister-narootic,  Laurent 
(De  rifj/oi€yaml»e  ft  de  la  Dalurixe,  p.  13)  aRlrms  that  tho  delirium 
caused  by  byMcyamus  ia  ?alm,  while  that  produced  by  belladonna  is 
fiirious;  but  on  pa;^  19  of  hia  br>ok  ia  recorded  a  case  of  hcnbuno- 
polaonlng  in  which  Ihe  delirium  was  "ftirious."  Schroff  (HVAcni/. 
dtf  Zritschr.  4er  Qettllseh.  dtr  Acritt  :u  Wien,  18CK)  asserted  that  pnou- 
monift  b  a  con.itant  and  even  ilinraoturistio  lesion  of  hyoaoyamus- 
poboning  In  the  nibhit;  hut  ]j(>niullre  (loc.  eil.)  has  never  seen  more 
than  llltio  scattered  pointit  of  liypnrromia;  and  In  Laurent's  experience 
even  ihwo  have  ajways  been  gW'nt- 

In  the  clabomlo  rc!!tcnT<'h  of  Laurvnt  it  waa  found  that  tho  capil- 
laries of  tho  fro^i'n  web  conlructt'd  after  the  local  application  of  hyoH- 
cjaniino,  cv«n  when  the  nci-^-es  had  been  previously  Hevcrod,  and  also 
after  the  hypodermic  luo  of  tho  poison;  thai  small  doses  auginontod 
both  fho  piiUo-niie  and  tho  arleinaTtension,  while  large  doses  inoronsed 
tho  former  and  ilimiuixboii  Iho  latlur;  that  iho  direct  application  of  iho 
alkaloid  to  the  heart  produced  a  nipid  diminution  of  the  number  of  ita 
boats;  that  modurnio  doses  incrcaned  tho  nipidity  of  respiration  even 
after  Boctiun  of  tho  pn«umogastrics ;  that  upon  tho  nei'vous  Mji^lom,  t.ho 
roiuelos,  and  tho  inlostinos,  the  action  of  hyoecyamino  was  Iho  anmo  as 
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that  of  (laturino.  Fho  moro  imporlaut  of  theao  coiiclunons  woro  Also 
oNpuriineiiially  arrived  at  by  Ucilmann  (Ikitrdye  zwr  KmHtKist  dtr 
phy»itA.  Wirk^iAgen  des  Jlyoscyamins,  otc,  Joan,  1873).  Dr.  IK.  Gnaiich 
luuiid  (^VerhattiUttng.  d.  F/ti/sioloj.  GesdUch.  zu  Bertin,  Ang.  18$1)  that 
h^'oecyamiuo  agreoa  wiUi  iitiy)|>me  in  its  action  apon  tbe  va^us  and 
Eoart-muAC'lo,  but  is  Ices  powerful  and  pcreUteot  in  its  influence,  and 
also  actA  as  a  paweribl  soporific :  it  l\irthei'  appoared  especially  to  dtlaio 
tbu  intei-iial  abdoraiiml  vessels. 

TnERAPRiTTicii. — Ityoaoynmas  may  be  used  to  ftilfll  any  of  tliein^- 
Catiuti»  fur  which  bdludoniia  is  employed.  Cliniral  uxporienco  appcnra 
in  a  niiiasuru  tu  bear  out  the  asjortions  of  various  autlioritios  an  to  Uie 
■U[>onority  of  hyOM'yuiniLt  att  it  by|)ni>lio.  U  h«a  bwin  inuclt  emploj'ud 
by  «licni!«t»  in  vurimis"  IbrmH  of  doliriouw  infinity  (IFwt  Ridiny  Lua, 
ASj/L  JleU.  Heports,  v.;  London  I'ract..  xrii,  17,  xx.  85;  Iiancrt,  IST9, 
ii. ;  Archives  of  Med.,  1380).  Many  of  tliom  claim  that  hyoscymiuino 
hits  a  rury  spocial  cidinativo  offuct.  Tlie  rliagnoftis  and  trott niunt  of 
hyoscyamus-poisunin;;  aru  idoiilicnl  with  thoHO  of  bolladonna-puiiMniog. 

I'be  propanitions  are  tho  alcohodc  extract  (^Bxtraetum  Hyoic^m 
Alcoholieum,  V.S. — dried  loaves),  doso,  ono  to  tbroo  grainB,  and  tUe 
tincture  (Tinctura  Jli/oici/timi,  U.S, — dried  loaros  1  U>  C.06),  dose,  haUj 
duidrachm  to  two  fluidmchms. 


Boibre  we  con  reach  positive  rvsults  with  hyoscyanius  it  ts  neces- 
sary that  the  iinliiled  oryMtallixcd  alMoids  bo  SRpnraioly  studied.  Dr. 
J.  C.  Slinw  (Journ.  Xerv.  and  Mcnt.  Dis^  vii.  27)  hmt  rewntly  partially 
Ktudi«d  cryKlalliiicd  and  pri^umubly  pure  kyoioyamine,  and  found  that 
It  nffccls  the  Hystem  uf  voluntary  roovoincnl  and  tho  circulation,  in- 
cluding the  heart  and  the  vaso-motor  syBlom,  exactly  us  atropine  dooe. 
Id  a  single  oxpurimciit  tho  respiration  did  not  seem  to  bo  alToctcd  u  by 
atropine ;  but  ibis  is  contradieteil  by  results  arrived  at  by  previous  vx- 
porimentcrs,  and  needs  coDlirmnlion.  Upon  man  Dr.  Shaw  bettuvos,  aa 
do  many  other  aliDuiste,  that  hyoecyamino  acts  as  a  aogongc.  Ho  stat«a 
that  it  is  less  poworAil  as  a  mydriatic  than  isatropino.and  that  itdimtn- 
tahos  the  respiratory  rate.  It  must  bo  romombordd  that  those  studiw 
havo  been  made  upon  lunntics ;  belbi-e  the  conclusions  can  bo  accepted 
as  established,  much  more  elaborate  experimental  rosearohos  are  necaS' 
sary,  also  studies  upon  normal  individuals,  and  especially  contmating 
studies  made  with  atropino  and  hyoscyamlne  upon  roaniac<i;  by  the 
u.to  of  allernat«  d».to!i  upon  ihu  nanio  individual  any  differenoe  of  action 
of  the  two  drUjOis  could  readily  bo  delected.  It  should  also  Ira  rerncm- 
b«T«<I  that  in  hiti  studios  upon  normal  men  Dr.  Richler  noted  oo  ton- 
denoy  to  sleep  (Nfurotoy.  Gmlraibl,  i.  291). 

In  ft  carodil  comparative  study  of  hyo«j-nmino  and  atropine  upon 
BGcttto  of  acute  mania  by  Professor  Sydney  Ringer,  tho  two  alkaloida 
wore  found  to  act  practically  alike  (Pniclitioner,  )(arcb,  1877).  Com- 
mercial hyoseyttmine  was  formerly  very  impure,  and  a  gmln  ha«  boon 
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ijnta  with  impunity ;  1>ut  onc-l\)rti«t)i  of  n  gniin  of  tho  puro  olkaloU 
liaa  pruduocd  violont  poIsoDing  (Zaitorf,  1879, 1.  474). 

Tim  fact  Uiat  niiiniM<ouH  oUacrvord  liavo  awortwl  titat  tlio  irnpuro 
amorpliuuii  liyiiL-((?yamin«  of  oomnmrou  \*  mora  poTorful  than  tin.'  )>uiu 
cr)'!ttuUizcid  alkaloid  led  mo  to  bolivvo  tlial  liyotwino,  wliich  vonxtilutca 
a  largo  portion  of  tho  »o-call(Kl  impiirv  liyoAcyiintinu,  niiwt  bo  divvroo  in 
its  action  rrom  byoacyamino.  Acting  up'm  tiiix,  in  18S-(  I  ina<Ji<n 
ookIXiI  physiolojpcal  Hlndjr  of  hyosoino  (  Therup.  G<.i:.,  Jan.  18S5),"  In 
Uto  tng  it  produ<!V4  a  j^iioral  motor  uml  rvUux  pantl^sU,  prugrvtsivuly 
inorcasiiig  until  dcatli  from  fuiluro  ot  nwpiralion.  Whun  rc«uv«ry 
occun?,  there  iit  no  stiigw  of  ttMuiuis  foil-  wing  thfl  iwl*/'  N\'itlior  the 
tnuBclos  nor  (h«  motor  nerves  ni-o  sciieibly  nlTnctod,  adU  tbo  paralyMis  is 
dependent  upon  dcproeaion  of  tho  motor  centros  of  the  epiual  cord. 
Uo  evidonco  covdd  bo  obtaiucd  of  aflTection  of  iho  sensory  side  of  tho 
ttorvotH  nyatem.  In  niammab',  tbo  symptoraa  produced  aru  loaa  of 
n U90ular~pi> tv o r,  diHlurlianco  of  rodpiration,  and  mnrlcvd  tendency  to 
•tnpor,  with  IJnally  death  by  ae|)hyxia.  Tlio  alJculoid  hoH  vor^'  little 
olfuGt  upon  tho  circulation,  though  nftcr  enormous  dowM  when  Hfo  i» 


■  r*ni*l  (ilijrilolntl^a)  Itiidfo*  of  hjo*cln«  faire  rMcntljr  tievn  tatAt  by  Olof ,  Ronduu. 
Ilsir^t  uiil  Ctombtnala  (Ciinpt.-ffi«(.  S»c.  Biotaj.,  lUT),  A.  Holirt  {l-ut«<j.  i>J*i.,  DDr|ut, 
l»M),  Clauneiu  [tfi-'j.  Di-.,  I8HI),  and  Kobert  {Attku /.  Ktfr.  Ptil,.  PUrm.,  1M7), 
lb*  papor  bj  Kabnrt  btinj  •ppktmlly  ■  raaUIomaDl  o{  tb*  >urk  dano  tif  Ui  papU 
Sobrt.  Mairtt  aii  j  Combemalc  f  luml  Ihat  iimnVsyi  whon  poboDSd  b;  U  ptT*  SridanMl  of 
the  ]>in*aca  «t  Imlluelunlinat,  lucb  u  lie  mmoilmca  pniduMd  In  man.  Tho  nmlt*  oblainod 
by  UivMbtr  iuTiillKalnni  acv  in  nDiat  poinU  todllTcnnt  rmni  thota  *hloh  I  arriT«l  M  mj-Mlf 
M  10  Itidiiial*  lliiil  OP  *er*  KuikinG  wilb  luatDriftlt  wbJch  onr*  DDt  Uaoltj  llio  uiuc  Tli* 
itpanMlvB  *Pbyoi0y.&inlna  from  bycucino  li  to  JlfR^Tult  Ih4t  I  noDot  help  lofpacUag  iIiflI  luuob 
(bat  ia  told  ofton  a*  jiura  byuolnv  U  frfqiunlly  nunuininiilii'l  wilh  Iho  oUter  altalAiil.  »di1 
Ibal  riSatordiUtl  pby tialogial  and  Ibcmpculiu  mulU  ba<o  baas  lUui  ooliiloit.  Clauawni^  Ilka 
Mjpialf,  found  that  hyoseina  doM  nnt  paratyta  tha  poramofcaMrla  vrrwt,  V.  Rondou  aOrai 
IbM  bo  bM  wen  niab  pani  jnit  (aiiaail  by  rtry  latj*  dOHa.  Sobrt  and  Kubarl  nuno  to  a  fin  ilai 
eMMloaloB,  K«b«rt  alatllig  that  nhoD  byoMlna  la  plaoad  diractly  upon  iho  bout  «f  tba  frof 
uhlih  h»  niSomI  diattolic  atnnt  Tram  nuHiaiina  tjtlaMa  onnliactioaa  ara  ra'aslabhibt.!,  and 
alM  IbKl  wbsn  ll  li  applied  lu  tho  cijioiad  haul  or  Iho  ftoc  !l  prtvonU  Iba  pru'Ioiitian  of 
dkMallo  BfTtM  by  Ealinnlutian  of  Iba  viLj-ai  «0Otr«i  1b  furlbcr  ci]iFrliiitDlallon  upua  dujp 
■nd  mU^M  war  found  tbatahan  th4va([u«  iii4U  tU  aaootnfnaying  nanaa  n)  ontjialmiiiulaa 
of  Iba  oatnl  and  oiutal  nu  linklu j  af  tba  blood 'prtaauro  It  hyvaolna  bud  bean  prailuiuly  ad- 
mlatil«ral,*ndEobrrtdc<lai;n  finni  Ihltlbat  hyotclDewal^tBathcvsjui  narre.  Tlisoiiiarl- 
mant  aridtRUy  Jiroraa  do  mora  than  llinl  iimlw  lh«  inniicnnn  b(  hynu'ino  iHa  (Upt»i«of  n»t»a 
la  na  laD|ot  aUa  lo  aaaaa  xtto-taavat  dilalnlioii.  It  la  jiuolbto  llinl  ditivtiy  ap]>ll«l  Id  tba 
b*t^  bvrt  byaaoln*  may  parmlyu  Iho  ni|i,  and  yM  lU  Irnlaante  upnn  lh«  nnrti  ba  lo 
allchi  aa  DOl  to  bo  apparent  wbni  Ilia  alkntoiil  baa  baan  abaBrbad  and  it  aolinx  upAo  Iha  ithalc 
orpalaou  Almnil  all  ctiuicnl  abfcrim  have  noted  ibnl  Ibe  pulla  boooniPi  alovor  relbar  than 
IBorc  rapl-l  mAar  iho  inflnrnKa  nf  liT<wrln».  and  Ibi*  nMuccdly  aboir*,  loa,  Ihac  Iba  dnii  bu 
no  Batkod  paralylla  aclum  upon  Ibu  Tajui.  fur  Iba  pul»  if  ro^i-pantlyii*  ii  of  infnily 
vtrj  mpU.  Koberl  alao  faund  tbal  byoKinv  boa  no  inl^uanaa  apon  Iba  aplnal  lord  of  Iko 
frvs  itboii  (iiOD  in  doaa)  of  aoa-fl>B-bua4r«Jlh  part  of  iu  nclilit)  bul.  af  Ibo  paralyiiag  In- 
fluaoMof  lb*  drug  Is  my  oiiiericnoe  vai  marked  with  oie-ona-tlioaiaadtb  part  of  tbc  tns't 
wdfhl,  ablU  ODa<l)T*'hiindipltb  fArt  naiirod  minplMa  Inaa  of  rollox  aatirlly  with  aluolata 
|altaly<K  and  4<«lh  from  rtapiralor?  paralytU.  II  aeauia  moM  probabia  that  Kubarl,  Or  ntliar 
bU  popll)  Sobrt,  bad  a  nlstBra  of  byoaoyanlna  aarl  byonla*. 


240 


GENERAL  REMEDIES. 


iTuiinl»inod  bj-  urtlficial  ru^pirutlon  thv  vaso-molor  syHtcm  b  finally 
ptinilyxod.  On  lh«  heiirt  itRclf  Iij-o«!ia«  aclwiu  a  v«ry  fV-ehl«  <le{»rea|- 
ant ;  it  ilocs  not  purnlyMi  llic  [.>TicuinogKMtnc».  In  man  tb«  Hymptonu 
which  nro  pru'luccd  by  ilcci<U'd  duito!*  iiru  (IrynvHit  of  the  mouili.  fluNltiiig 
oflho  fncc.  great  elccpincns,  it^i^'ix.'iiited  in  Aomu  oaiich  with  Hemi-dclirtoua 
multcrin;!*,  ami  a  I'ccling  of  t;i<l<linc««  Irko  tlinl.  of  intosic-alion.  Tha 
rcspiralinnonrc  lca»cncd  in  fi-cquoncy. ami  th«  piil'<o-ru«i  i^  tiaually  Rome- 
what  diminiahcd;*  mydriasis  in  uminlly.  liiit  not  alwnyH  pronoiinned. 
After  very  liirgo  duttus  Uio  Hyinpioinit  muutiuiicd  aru  more  iut«ii3Qi  tko 
pul!*o  but'oiinxt  slow  and  fill!,  but,  according  lo  tlio  tipKygni<^rapht« 
tracings  of  Dr  J.  B.  Andicws,  wilhotil  nllcnitiun  of  luiiHton,  llm  pupils 
dilated,  tliQ  moulli  and  iJinjat  (fxcojwvcly  dry,  and  Iho  v«ic«  hiariw  or 
even  parti*ny^ppro««ed,  probably  fl-om  piiralynio  of  tho  vocal  <.>ortl«. 
Xbo  rcspimtions  aro  hIow  and  full,  and  arc  said  by  Dr.  II.  M.  Wctbcrill 
{Thcrap.  Oai.,  i.  199J  to  bo  soniotimoa  CiieynB-Siokes.  Tlie  face  and 
the  general  surJhco  of  tho  body  aro  suffused,  muscular  relaxatioD  n 
pronoimcod,  and  luss  of  co-ordination  usually  very  evident.  Tho  skin, 
so  far  from  boiii;;  abtiormally  dry,  is  commonly  bathed  in  pentpiratioa. 
Several  obsurvui* assert  also  that  there  is  a  rise  of  temperature.  Some- 
times tho  delirium  is  active,  accompanit-d  by  virtual  hall  uci  oat  ions,  and 
clonic  convulmoiia  wilh  opi.->tfaotonoB  have  been  noted  {Therap.  Oai,, 
Feb.  Ifi89).  Dr.  U.  A.  IlutcbinHon  {Alienist  and  yevroh^i^,  ul  S39) 
took  a  quarter  of  a  j^rain  of  very  impure  hyoacioo:  quiol  coma  wilh 
enlirc!  innHnilur  relaxation  was  produced,  and  lasted  otovon  hours.  It  is 
ei-idfiit  that  in  man,  as  in  animal*,  the  motor  tract  of  the  tpiiuU  card 
.yonii  the  cerebrol,  fortfx  are  4Kprts»fd  by  this  alkaloid.  wEich  is  alw)  » 
retjnratory  parali/zant.  No  caso  of  fatal  p'>i»oninit  is  on  record.  On 
th»  oOier  hand,  very  severe  symptoms  are  allcgi-d  by  eoveral  phyai- 
eians  to  have  fijlbwod  tho  ueo  of  very  small  doses  of  the  drup.  The 
fifltotli  of  a  grain  has  scx-eral  times  caused  very  alarming  sj-mptoma 
(boo  Carey,  Univ.  Med.  Mag.,  vol.  i.).  Dr.  O'llara  ( nerip.  Qaz..  \\.  26) 
saw  onc-nine(j'-sixth  of  a  Rrain  adminislorcd  bypodermically  produce 
v«ry  severe  disturbance,  lasting  for  Iwenfyoisbt  hours,  with  total 
lack  of  remembvanco  of  oceurronccs  which  took  place  during  the 
seven  hours  following  tho  injection;  while  Dr.  Koot  {Therap.  Oaz., 
vol.  ii.)  asserts  that  one-three  hundredth  of  a  grain  given  by  the 
mouth  produced  Tlolont  poisoning,  and  oven  one-twolro-liundrudth  very 
pronounced  symptoms.  The  dispensing  of  those  exceodingly  tninulB 
quantitios  of  a  druii  roi)uiros  so  much  care  that  it  is  e.^Lrttmcly  prob- 
able that  more  of  the  alkaloid  was  given  than  ia  alleged.  A  diwgmv 
ublo  sj-mptom  which  has  been  noted  by  Boveral  obscrvcn*.  ami  which 
I  uiysiU'  have  seen  produced  by  byoadne,  !s  parnlyjtia  of  the  pharynx, 
and  probably  also  of  tho  laiyngeal  muaclca.  Tlio  Importance  of  this 
action  was  made  very  apparent  to  me  by  my  notictng  it  in  a  vaw  of 
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nall^nant  B»irlct  fever  with  great  cliplitboritlc  cxu>Int!on,  in  whi^-h  tlio 
hj'oocinc  waa  gir«n  wUh  Emmcdiftto  rulivf  of  tho  pcrsi.itvnt  delirmu.i 
iiuoninia,  Imt  in  which  umlur  tho  inflticiioo  of  tho  dru^  (hu  {l^-xpiiivu 
rapidly  EiicreoAcd  in  inlciiaity  and  In  an  hour  or  two  on'Utl  in  dvulli, 

Acoontlng  lo  Mr.  Jolin  Tweedy  (/mnoff,  IVjc.  IflSC),  llio  hydn>- 
bromate  of  byowinc  »  a  veri,*  powerrul  local  mydriatic,  n  liiilf  uf  ono 
per  cent.  Mulution  nipidly  pai-oiyzinj;  HccominiKlntion  and  dtliitin;^  tliu 
pupil.  It  \»  Bald  that  it  dow  not  produce  miy  innbition,  and  tliut  iK» 
maximum  olTi»;t«  niv  reached  in  one-third  th3  timo  nocessary  fur  thoxo 
of  ntropino,  and  aro  more  pomianont  and  l«iw  affoctod  by  cwi-ine.  MM. 
R  Gloy  and  P.  K'>nd«iu  (Comjit.-Rfnd.  Hoc.  Biol,  1887,  iv.  5C)  hnrc 
found  that  the  m>'t,irinHi))  is  not  provonlod  by  previous  dcetniction  of 
tho  ocn'ii-nt  xynipiithotic  in  tho  ralibil,  ntid  ih.tc  iiTilnlion  of  tho  syni- 
pnthctw  nci'^'c  will  inc-rciwu  tho  dilatution. 

Tho  rceullBof  myoxporimontevrith  hyoscineupon  tho  lotror  animab 
led  to  it«  ueo  08  a  hypnotic,  and  it  haa  proved  iteolf  a  valuable  thoro- 
pontio  a(^nt,  especially  usofVil  in  ca^es  of  insomnia  with  dcUrloiis  «x- 
(litcinent,  Hnch  as  occurs  in  acute  mania  and  la  other  (iiTTaa  of  in»inilf. 
Under  these  circumstances  its  effects  in  producing  aloop  are  oflon  ex. 
Iraordinarj' ;  it  has  been  in  my  oxporioncc  ospociolly  valuable  in  thosp 
cascAin  which  morphine  intensified  Ihooxoilomonl,  and  1  havofVoquontly 
Been  it  EUccood  after  the  failure  of  both  chloral  ond  morphine.  In  Jf- 
liriiftn  trentftut  it  in  some  cainefl  has  acted  moat  faTombly.  Since  th« 
pubhcniion  of  my  mDmoir,  hyoscino  has  boon  rcr^'  extonsiroly  u»od, 
with  in  moHt  antes  favorable  ronitltn.  (Sea  J.  B.  Androwtt,  Amer.  Jovm. 
/Man.,  Oct.  1885;  Dr.  J.  Mitchell  Hruco,  Lmd.  Pratt,  xoX.  xxxvu, 
1866,  p.  321 ;  nl.vt  Tnrioua  pnpon  iu  Therap.  Gaz^  vof,  i!.)  Ah  early  aa 
1881  Professor  Kdto.-.cn  (Cflr.ilhf.  /.  ^^f(t.  tV'fixfniteh.,  1881,  4IC)  staled 
that  hyOMnno  in  ii.-ml^il  in  afthmn,  and  ti.\*o  in  whinpi/i^.ctm^/t,  and  Dr. 
Rudolph  (Jnatick  (CfnfraM.  f.  Mrd.  Wixttntrk.,  I83I,  8fll,  Vhariti  At>- 
maUn,  18K2,  488).  that  it  bad  a  powerful  hypnotic  inltiicnco. 

Tlio  in«om»ia  which  w  ««p«N«lly  i-«licvcd  by  hyoncine  ia  that  which 
te  conncelisl  with  corebml  oxvltcment  when  dloop  i»  hanichivl  by  a 
continual  whirl  of  tbou^^hts  or  mental  liun^o^  Excellent  elTecIt  nru 
BomotimoH  achieved  in  ciiiws  of  ncn'otM  excitement  with  or  without 
insanity,  hy  givinij  voiy  minute  ilosos  of  hyo«'ino,  which  allay  the  cx- 
fiitflmont  ami  pmiiuco  quiot  wiihoiil  causing  sleep.  Dr.  Brutw  (/flc.  cit.y 
sod  Tirard  (Practithntr,  l-\>h.  1887)  assert  as  tho  result  of  thoir  oxpcri. 
mvntA  that  hyo^cino  Is  an  entirely  safe  hypnotic  in  cases  of  aovcr« 
kidooy-difioose  wbi>n  niorpbine  cannot  bo  employed.  Dr.  Bnico  also 
altttca  that  ho  has  used  tho  druj;  with  f;ood  results  when  an  «xcoodini;Iy 
fcoble  condition  of  Ibi-  heart  forbade  chloral. 

Probably  through  its  inllucnco  opon  the  spinal  centres  hyoscEno  la  a 
most  useful  reraody  in  all  cases  of  sexual  cxciu-mfHt,  such  as  ni/mphO' 
mania,  spermatorrAfnt,  and  allied  alTootions.  It  is  tho  must  certain 
rnRSdy  that  we^^e  in  ordinary  cases  of  orer-IVuqucut  scBiittal  emit' 
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siotis,  which  can  almoiil  invBriaWy  bo  eontrollod  by  the  »<]mini)4 ration 
of  y^  to  ^ofn  gniin  no  going  to  bod.  1  huve  o^tUiiuxt  iho  nioel 
pronounced  relief  in  pnralijMs  ngilans  iittcndivi  with  miuli  aching  pnJn 
by  the  use  of  hyoscino.  iinil  Erb  hiw  rcccnily  pnkiM^d  Iho  drug  highly 
in  this  diseufic  {Zeitschr.f.  Thtrop.,  Aug.  16S7).  In  moHt  cu«ca  it  ehould 
bo  pivon  only  nt  bivltinu;,  iit  it  w  siuiply  n  jmlliativc.  •nd  if  iwed  con- 
Ktuntly  U  [ii'fliiu  ID  loHo  iu  powor.  Erb  has  used  it  with  advatitaj^  iu 
vuriou.i  spatina.  In  onfl  or  two  casoa  of  spinal  accesiory  spasm  it  has 
iu  my  hiiudii  fullod.  i 

Uyo^cinc  very  rarely  if  ovor  cauaea  other  diwigrcciab!^  after -elTeGta  ^ 
tbuii  a  littlu  i}ryiK\4B  of  Uiu  tlirt>at,  altlmugh  occasionally  some  headache 
hn»  liucn  notutl.    NnuHuii,  i;»ii.stipati»a,  or  other  di.iturlmnce  of  th«  ali- 
montary  oinal  in  iiuvor  |)roduccd.    Thv  action  of  hyo»cine  given  hj-po-  I 
dorrniL-ntly  Lt  maiiirv^tud  inHido  of  ten  miiiutM,  and  tasla  from  about  six  to 
oighl  hum:*.     In  Mvuiii  excituitifnt,  expi^i-'itiHy  that  «f  viuluni  insanity, 
tbo  doM)  should  bo  rupualu'i  uvcry  aix  or  oight  liourv.     Thv  remedy 
being  tVuc  from  irritant  propdrticA,  nu  Iol-u1  ill  ulTvijlii  follow  it.t  hypo- 
donnic  iu)niiiii.->triition.     Thv  dow  (or  hypodunntu  uw  amy  bti  koI  down 
nt  from  ^  to  j\^  of  a  grain.     Kxc-Viudvc  itii«ei'ptibility  to  iho  action  j 
of  hyoscIiVo  bting  a  not  infrcqnunt  idiosyncnwy,  il  U  bo»t  to  giro  at  ' 
first  amounts  bclotv  tho  minimum  tloMi  hero  slated.     Th«  IttNtdoMoeHS 
rtf  hyOTcino  ranker  it  exceedingly  e.-wy  to  adminiater  it  U>  insane 
Other  putiuutA  vrithoul  their  knowlod^. 

ilyoscioo  is  with  difficulty  soparatod  ft-om  its  sister  alkaloid  hyoscy- 
Binino,  and  it  is  essential  for  succoasful  results  Ihiit  the  practitioner 
have  a  pure  article  of  Lyoscino,  In  my  own  praotice  1  roty  solely  upon 
that  made  by  Merck,  of  Darmstadt, 

.-::■-   03    ■ — 
BRYTHROXYLON-COCA.    U.S. 

Tbo  leaves  of  the  Jirjth  rosy  Ion  Coca,  a  South  American  shrub,  which 
is  very  larji^ety  cultivated  in  Peru  and  neighboring  countries,  n!»cmbl« 
in  size  and  siiape  those  of  the  tea,  but  arc  not  dentate,  and  an>  distin- 
guished JVom  most  medicinal  lenvea  by  a  alightly-cnn-ed  line,  running 
ftoni  the  base  In  tJie  apes,  on  each  side  of  the  tnidriti,  and  produced  by 
ihe  peetdiar  folding  of  the  leaf  in  tho  bud.  Id  1855,  Gurdeke  dise^v-^ 
urvd  in  coca  an  alkaloid  to  which  ho  gave  Ihe  nnmu  Er^ikroxytine ;  but 
this  principle  woa  first  thoronghly  studied  by  Dr.  .Albert  Niemann,  from 
whom  it  roceived  the  uamo  Coanine,  hy  which  it  is  now  usually  known.  I 
II  oeeiirt  iu  celorless,  transjmrent  prism.t,  solnblo  in  twren  hundred  and 
four  parts  of  cold  water,  and  fni'mn  with  tho  acids  very  bitter,  soluble, 
oi^Hiulhitahlo  Kale* ;  besides  cuciiine,  the  leaves  contain  a  ]>vculiar  tannin, 
known  <w  coca-lannic  acid. 

PuYsiOLoaicAL  AcrioM. — From  tho  daytt  of  tho  Incat  tho  leaves  of  1 
the  cocri  plant  have  been  enormously  uscil  by  tho  natives  of  Westeni 
South  .Imeriea  as  a  stimulant,  and  it  is  etnled  that  about  forty  million 
l>ounds  of  thorn  are  annuuMy  harvcslod.     Slixcd  with  ashes  or  a  littJol 
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limo,  ihey  are  chewed,  and  are  uid  In  tnorcaM  grontly  for  tbo  timo 
being  ihe  muscular  .itrcngrh  and  vmluranoo.  Altli»ugh  vuua  a  Diua 
employed  liabitually,  no  Kiuniifio  oIjMrvora  hav«  ^ivcn  detailed  ruporU 
or  Ihe  eymptoma  which  it  oaiiaea  in  lliu  Sotilli  Aincncno  niitirMi,  ob- 
BOfTcra  contunliiig  themvolrca  with  the  meroatatemenl  Ihat  tho  phyiticai 
•nd  monral  jiower^  nl*  the  luttivon  are  yearly  Miimulatod  by  tlii<  drug. 
Uodentu  duttcH  B]>pcjir  (o  incroAKO  temporarily,  to  a  very  extraordinary 
(h^roe,  boih  phvMical  and  nunlul  power.  Yarious  travollurs  eonctir  In 
praifiing  tlie  puouliar  sense  of  t-alm  and  happinees,  tho  iiiaoDeibilily  to 
fatigue,  and  the  inorooM  of  bodily  and  montnl  activity  which  the  dm;; 
produc«8. 

Uontegassa  slates  that  when  he  took  two  hundred  grains  of  (be 
leavw  he  was  in  a  short  tim?  plunged  into  a  ooadition  of  peculiar 
phy^oal  beatitude,  in  which  he  seemed  lo  be  isolated  fVom  Ihe  rcat  of 
ihu  world  and  to  live  in  a  peculiar  atniosphero  of  aotire  caln).  In  a 
little  whilo  there  came  also  a  sense  of  plenitude  of  power,  which  woa 
avcompanied  by  a  real  increase  of  physical  ability,  so  that  gymnaslica 
which  in  hi.4  ordinary  condition  were  impossible  to  him  became  easy. 
TliiM  !>tai«  wn.t  fiiucceedcd  by  a  n:iturul  profound  sleep,  lasting  sometimeA 
the  whole  of  twenty-four  hourH.  After  very  largo  doses  of  coca,  in  Dr. 
Alontcgaxza'it  caM,  a  pocutiar  series  of  symptoms  occurred  to  which  the 
luuno  of  "  eoc»li.-ini>  int^txication"  was  given.  Tliiu,  on  one  occaHiou  he 
took  ihirty-fivv  gi-ammi:is,  and  an  hour  later  nine  grummcs,  etc.,  until 
bo  bad  talccn  in  the  course  of  two  hours  sixty  grammes  in  all.  The 
heart,  which  affor  the  earliest  doso  had  been  elow  in  il«  action,  dii-cclly 
aft«r  the  second  doitu  suddenly  became  rapid  and  very  violent  in  iu 
beats;  but  at  tlio  end  of  the  two  hours  the  palpilations  had  coasod, 
although  the  pul#o  was  still  one  hundred  and  twonty-oight  per  minute. 
Vfaon  was  now  a  condition  of  intoxication  similar  to  that  which  is  pro- 
*duced  by  hashish.  K.  Mcnt«gazza  was  possessed  by  a  focting  of  in* 
tense  beatitude  and  inner  joyousnoss,  while  a  sncoesaion  of  \nsions  and 
phantasmagoria,  most  brilliant  in  color  and  form,  trooped  rapidly  before 
his  eyfis.  He  seemed  to  himself  to  look  upon  a  world  of  shilling  and 
locesHint  activity,  as  into  a  Icateidoscope.  lie  rapidly  passed  into  a 
dollnoos  condition,  In  which  he  appeared  to  himself  to  be  unconscious, 
nithough  when  addressed  he  would  answer  rationally.  To  hia  own  oon- 
w-ioosnoM  ho  was,  as  It  wore,  buried  in  a  rovery,  or  perhaps  a  more  ac- 
cnrato  description  woiil<]  tie  to  say  tluit  ho  felt  as  though,  by  a  sudden 
rush  of  intvlWlunl  and  emotional  life,  ho  was  carried  out  of  himself, 
■tcid  knew  nut  whether  he  was  in  or  out  of  Uie  body.  An  hour  or  two 
Idler  he  want  siidicii-nlly  culm  to  say  to  bin  friends  "that  God  was  un- 
just, ill  that  ho  hini  made  niiui  to  live  without  eating  c<wa.  I  j>ri>lVr  a 
life  of  ten  yoan  of  coca  to  oti«  of  a  thousand  years  without  it."  As 
this  state  was  pnming  off,  he  wiis  seized  with  nn  irro^i»lth)c  dvoiro  to 
produce  iie  delirium  by  talcing  more  coon.  Finally,  however,  he  foil 
into  &  condition  of  sloep,  which  lasted  only  three  hours.    After  this  he 
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van  nblo  to  rosamo  at  onvo  his  ordinnry  occupiitioM,  and  offered  no 
ph}-«ifi!tl  oriijoocfl  of  hU  rooa  dcbaucb. 

Tho  raodernto  daily  tiso  of  coca,  acoordiri!;  to  our  best  informalioo. 
ia  not  injurioiw,  and  incronscs  Ibe  working  powora;  but,  according  to 
Profofwr  Puoppi.^,  tbo  habit  of  tbo  cxcossive  use  is  rcAdily  formed,  and 
produces  vory  eorioua  results.  Tho  first  symptoms  are  usually  thoso  of 
disorder  of  tho  digeettivo  organs.  Little  by  Ititlu  ilio  power  of  digestion 
la  lost;  an  incurabU  ioflomnia  ia  developed,  L-inudatioii  beoumc«  cxtrcmo, 
ascites  appeal's,  and  the  patient  finally  dies  in  a  condition  of  general 
niaraamua.  Other  autbora  ospocially  dwell  upon  tbo  onfeeblontont  of 
tho  tnU-'Ueetual  faculties  as  very  marked  in  tb»»u  wbo  um.-  the  st-niulant 
to  excc»H.  Dr.  T^ehudy  states  that  tbe  invulcrnto  codi-c-hewe.'  cnn  bo 
raoognined  by  hiit  uncertain  step  hi«  general  apathy,  h't  sunken  eyvs 
aurroundod  by  a  deep  purple  nitrenle,  bis  Irembling  lip»,  his  gma 
encru^t«d  tootb,  and  liia  e.KOi-wtively  ft'tid  bn»itb,  with  tho  pcouliar 
blackne^u  about  tbo  corners  of  ilio  raoitth. 

Airvady  in  this  country  victims  of  tbo  cocaine  bnbit  bavu  tn  a 
number  of  caHci  prc.ieiited  Ibuinselviui  for  treatment.  Usually  tbo 
cocatno  biu  buitii  tnkun  un  a  mibslitiilc  fi)r  or  an  aid  to  n)or|ibin«.  It 
18,  I  Ihink,  ]ii:rfectly  nnfo  to  nilbdruw  the  cocuino  at  once.  In  a  case 
under  my  own  care,  in  wbich  lilluon  grains  bad  boon  taken  hypodor- 
mieally  daily,  the  nbnipt  withdrawal  wiw  followed  simply  by  diarrhcBAi 
dyspopsiitt,  and  nervous  dopruMsion,  which  itHb«idod  in  the  coumo  of  two 
or  ihrai"  days.  (Forcoses.  «w  Dr.  Grundlach,  Schmidfs  Juhrh.,  Bd.  ccxll., 
1886;  also  Matlison,  Mrd,  /{•■^istrr.  18S7,) 

Pronouncc'l  aphrodisiac  proportions  have  boon  attributv^l  lo  coCA,  bul 
tboy  seem  to  rest  rather  upon  tradition  than  upon  dcmonHtntiod  ox. 
porieiiCQ.  According;  to  .M.  Un.inne,  tho  ancient  inbabitants  of  Pcni 
represented  Venus  by  a  femalo  Hnuro  with  a  ooca-lcof  in  bcr  band,  and 
the  CDC.-i  still  plays  an  important  part  in  the  nuplinls  of  tbo  Indians. 

It  has  been  affirmed  bj'  Tsobudy  and  Uiianne  that  coca  is  ab)a  tO 
tako  tho  ptaco  of  foO)l ;  but  thi.'*  i»  clearly  not  tlio  COM.  Dr.  Wodddl 
himself  stales  that  although  an  Indian  cbowing  tbo  coca  could  go  or 
foot  many  hour«  jrithout  fatigim  and  without  fooil,  yet  at  tho  end  he 
would  cat  moro  at  one  ropiwt  ihiin  ho  hiin.^ulf  w<>id<l  take  in  two  day*. 
He  accords  with  Dibra  {Die  iVitrAof.  Gcnu^smittel,  185fi}  in  italing  that 
the  coca  has  the  power  of  putting  a«ido  for  some  lima  Iho  soosa  of 
, hunger.  While,  however,  it  may  mask  tbo  nppclito.  it  cerlainly  docs 
ftot  uouiisb  the  body,  and  it  is,  indeed,  most  probablu  that  Ibe  abMtnco 
of  linngor  is  tbo  outcome  of  a  local  bon\iinbing  of  tho  gaslrio  norvca. 
Tbomoa  Moreno  y  Maiz  (Tli?sr.  Paris,  1868)  made  bovcriI  crucial  ox- 
periinonts  by  koopins;  animals  in  pail's  without  food,  and  giving  to 
one  coca  freely.  These  experiments  havo  been  rojwtttcd  by  B.  von 
Anrep  {PfiHger's  .■IrcAir,  xxi,,  188«).and  in  every  caw  the  animal  whiob 
received  tlio  coca  died  at  least  as  early  as  its  mate. 

Tho  symptoma  which  havo  been  present  in  cocaiov-poiaoning,  or 
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bavo  been  produced  by  tlie  oooalraf  or  its  prepBrationR,  io  tUe  United 
HtMlea  or  in  Burope,  differ  eeaeDtially  tram  the  liest^riptiona  of  tbone  said 
to  bo  cau&id  by  the  pUot  in  the  Suutli  Aniciricau  natives.'  1  believe 
tluit  in  no  rv>4:urded  uuos  iias  ihuru  K-en  unyiliiug  at  aU  i-oftembUng  tlie 
Iwatific  viaioDs  and  exbilaratioas  doftc-ribed  by  UantogguuuL  Ordinarily, 
iu  the  uiildeei  cases  of  poiaoninjf  with  us,  there  ia  a  groat  ruatleaAi)«sa 
and  nervous  exoitemeut,  but  no  sense  ot  beatitude ;  ruthur  n  couili  tion 
o£  fear  nod  terror.  With  ihid  slate  cuniett  usually  distinctly  accelerated 
puL^,  increased  Iretjueuoy  ul'  respiration,  nod,  jiereliance,  muMiular 
twitcliinpi  or  even  mild  convulsions.  In  the  muru  severe  caAea  of 
poisonin;;  the  ^yinplomH  vary ;  sometiucs  there  ha.t  beun  nausea,  vomf t- 
iag,  ntpid,  almost  imiwivoptibli)  pulno,  grutii  perapii-atliin,  collapM  with 
ur  wiUioat  losa  of  oonsutuutme^H ;  in  other  cft^tos  the  pulne  had  been  slow 
and  feeble,  and  aomvtimos  pronounced  cynnosis,  with  ^hvr  or  almost 
nrrvated  rospirutloo,  has  boon  the  moat  aUiriaiiig  miitiii'vcitatiuii.  Tbe 
pupils  aro  lunnlly  diluted,  but  are  reported  In  some  cases  aa'^eon- 
tntotcd."  After  vory  lai-go  dusoa  convuUions  usuiilly  occur;  they  arc 
often  violent  and  opiloptifunn  ;  not  raruly,  ut  times,  at  luatt,  thoy  arc 
partial,  and  in  muriy  cases  opistliutoiios  lin«  bu^^n  pronounced.  Coo- 
sciousnfss  rarely  Mcapcs  ;  u-^ually  it  is  simply  lost,  hut  somotimos  it  is 
merged  into  a  iniiniu  with  hiiUuuinHlions  and  doluttiuns,  which  mania 
may  become  violuDl  and  even  bomii^^idal,  as  in  a  cusu  reponod  by 
Uatiison. 

PiiYHiOLOUiCAt.  Avriox.f — Very  small  di}»es  (one  to  three  one-hun- 
drolbs  of  a  groin  of  uMruine)  produce  in  the  fro^  no  other  symptoms 
than  some  oridcnoon  of  excitemuut.  After  doses  of  from  one-tenth  to 
one-fiftieth  01'  a  grain  the  frog  booomu*  qulot,  with  an  ap}Wi-eiit  increaae, 
bowover,  in  the  redox  nctiviiy,  noniotimeK  smonntiiii^  to  iciuniis,  fol- 
lowed by  int^'roasing  p»li>y  and  failure  of  the  rcxpiiiilion;  very  largo 
doses  producu  symptoms  of  paralysis. 

In  tho  domoetic  animals  lltu  symptoms  vary.  In  the  rabbit  there 
is  first  a  peculiar  siato  of  Quiet,  followed  in  a  fow  moments  by  a  coa- 
dltion  of  great  oxoiternvnt,  in  which  tho  animal  sprin;;^  nud  jumps  .ibout. 
A  few  minutes  later  tiie  rabbit  a^^aio  becomes  quiet,  and  now,  although 
trembling  tauefa,  ia  so  weak  that  ho  moves  with  difficulty.    The  treoi- 

■  Pnttte*  II.  U.  Hub;,  nbo  bH  tiudlrd  ihe  eow  quiitino  Hir>rull7  In  South  ADcrios, 
■Ormi  <bil  lliv-lilTnanvt  btlwrcn  llitwlion  "f  •uwn  iihaii  frmh  ind  tb«  ooo*  of  n>ainar««  Or 
IU  kl1iaM4,  oomiiw,  li  v«tf  dUllnel.  Ilo  bellsic*  tlin(  Iba  iIIITmidtc  Ij  Jim  to  tba  pidnnoeiD 
Iba  hwb  totk  of  »  jiMiillsr  talailla  kmuiMio  lubtluiM  nbiob  I*  dntraftJ  darlof  tb*  procoM 
of  Jrjioi  aaJ  *it")(Uiiun  (TAiaiji.  tioM.,  13SS). 

t  Tbe  ohl<r  |.hi>l«la|ical  (uperi  upon  Moklnv,  "btch  t  bav*  •tnill»l  to  tb*  otlfliMl,  ura 
lb«M  ot  B.  (oa  Anrap  {AkIi.  /.  (li-—'>m'.  /'kyiM..  B>L  xxi..  IA»0),  tf.  Moao  {Ani.  £rp. 
t^tk.  Pharm.,  nd.  txl'iLj  aim  f/lii^tr'i  Atchit,  \6n),  II.  MiettArtK.  Phftial.,  tSSS,  Sii|)|iL 
Bd.^  Vt.l.OiKTMlfit'-sital  Slmlit,  Plilbk,  !87l),  Dr.  Uffont  (Cbiii/il^jrtiul.  Sae.  Bielog,, 
ISST,  ait*  Ormjit.-  H»iul.  Aiad.  SH^  cr.),  Arln'mi  «\<t>;M.- Amd.  .S'oa.  Cfulof  ..IStS),  R.  FI^Mhcr 
iJhaltk.  Artiiw  Ktim.  Mt4„  ISSS.  i>l.),  Ungloli  kod  Klulul  (t'i>/>r.-/trW.  ..tcW.  ^ci'.,  eri.), 
jlobatt  A.  Itarc  ^C•lin^*^'y  <V>d.  May,,  tol,  I.),  and  E.  T.  ItDtobiTt  (Aid.),  I  bit*  ■!»  loa 
ib*  sbMnnU  of  Iha  ]U>p«r  bj  Xlkulikj  ami  Dnaiai,  wulalusJ  In  tbg  miiDvir  <*f  Van  ADrip, 
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bliiig«  inoroaso  until  Iboy  morge  in  coiirul»ivo  moramenla  or  the 
wliile  at  the  Mmo  time  diore  b  ]>artuil  paraplegia ;  pondulum  movomonu 
of  th«  bend  are  very  marked,  and  flnitUy  epilopiirorm  oonvuUtond  appcur, 
whil«  ftimultanoously  a  poculiar  ti^tanic  rigidity  aecms  to  iiidioiitu  K[ii:iul 
exoitcraent.  Tho  lethal  doao  fur  a  raUbit  is  pat  at  a  graiu  aud  u  hull'  jut 
kilo.  Dogs  and  eala  aro  said  to  be  more  Husccptiblc  to  the  uvliuu  <>f  ou- 
caino  than  is  iho  rabbit,  and  to  auffor  similar  syiuptoms,  but  ctipcc-inlly 
with  the  dog  the  evidences  of  monlal  excitement  are  more  pn>Dui>m-cd. 

2fervous  System. — The  moiit  suaooplible  portion  of  the  body  to  i)io 
action  of  cocaine  is  tho  oerebruni.  The  peculiar  sense  of  calm  which  i 
fbllows  luodumto  doses  of  the  drug  is  evidently  the  rxMuli  of  the  action 
on  the  brain,  which  eventuates,  alter  a  sulBuient  ilum.',  In  the  peculiar 
ocalasy  so  graphically  described  by  Uontegauia.  Aceonllog  lo  thu  du- 
•criplioii  of  Von  Anrup,  this  delirium  is  almost  equally  pruuouni'cd  in 
the  dog:  thus,  an  habitually  very  quiet  aiiiiual,  ditvclly  »l\«r  tliu  iiijoc- 
tion  of  the  cocaine,  will  begin  to  dancu  and  leap,  never  Htanding  still 
for  A  moment,  and  continually  circling  around  the  expcrimvntor.  The 
movoments  ure  not  at  all  those  of  convulnlons,  but  voluntary,  and  accom- 
panied by  every  expression  of  joy  and  exhilaration.  This  miiy  continue 
forboun,  tho  animal  then  becoming  gradually  quiet,  and  pBi<ningliiiully 
Into  hi«  noritml  condition.  If  instead  of  a  moderate  dew  a  toxiu  ono 
hu  boon  given,  there  is  (li-at  a  period  In  which  tho  animal  i«  very  rest- 
loss,  but  Kcumn  full  of  terror  and  anxiety ;  the  leust  sound  iVighteiu-him, 
CAtising  him  to  tremble  and  to  drop  his  tail  between  his  loga.  Ho  do«e 
not  appear  at  this  time  to  know  his  nuutCer.  Rhythmical  movements 
of  almost  all  portions  of  the  body  accompany  this  slnte.  I-'ifteon  or 
twenty  minutes  later  tho  mental  cenditian  nlcciyi,  and  tho  dog  bocomen 
apparently  full  of  joyous  uxcitemoDl.  Ho  barkK  loudly,  runs  tVum  one 
person  to  another,  licking  them,  and  giving  all  tho  charactcristio  signa 
of  joy  and  plooeure.  After  a  few  momenta  this  condition  gives  way  to 
one  of  increasing  fooblenoss:  the  dog  gmduoliy  becomes  unable  to 
move,  rhythmical  movemonlH,  c^ampl^  and  oonvulsivo  symptoms  ap- 
pear; Iho  pondulum-liko  swinging  of  tho  head  becomes  vet;y  violent, 
and  at  Inet  narcosis,  with  epileptiform  convulsions,  develops.  It  is  evi* 
dent  that  many  of  these  eymptomo  are  pitychical, 

The  stimulating  inAuuiii'c  of  eueuine  upon  the  cerebrum  is  fWlber 
shown  in  the  rusuliH  rctHch<.-d  by  Mosso,  iu.mely,  that  the  reaotioo  timo] 
of  elemanlury  percc-pliuns    U    lv»Hcned,  although    the    drug   produtH'itl 
no  noteworthy  difl'ervncu  in  thu  capabilities  of  nerves  of  ouuductingi 
impulse*. 

ti.  von  Anrop  believes  that  the  drag  has  a  very  dixUnct  and  pocnliat 
tnllucnco  upon  the  semicircular  eanats,  thereby  causing  the  pe<^'iiliar  pon-j 
dulumdike  motions  of  iho  head,  tho  lack  of  co-ordiuution,  and  the  rotlingj 
OonvuittiunB  especially  Moen  in  duvijs. 

tipiaal  Cord. — According  to  tho  rosoarchosof  Von  Anrop,  tho  oon- 
volsive  movements  are  of  corcbral  origin,  and  are  arrustvd  by  soctlut 
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of  the  opina]  cord  ;  but  the  esperimenis  of  L.  I,  Tumuss  {Arch.f.  Erptr. 
Path.  PkariH;  xxH.)  indicate  that  tlioy  do  not  arise  in  iho  psycho-molor 
cciitriM  or  tbo  bmin-corlex,  since  ho  fouod  not  only  that,  thu  local  ai>- 
pUcallon  of  cocaine  IcsAene  the  irriialility  of  tlieeo  oentrce,  but  al»o 
that  diiritii;  the  oanvtiUivc  slafco  of  cocuiiic-poieoiiin^  the  c«nli'f«  aro 
l«H  aeiinitiv'o  thai)  iioriuai.  l>aDini  appcnitt,  hoircvcr,  to  huvo  fouad 
lliat  th«  suction  of  the  cord  does  not  prevent  convulsions  in  tho  hind 
teat,  and  thu  cxpurimunts  of  Momo  show  that  whoo  th«  cord  i»  cut  Iti 
tho  dog  »iid  the  at>it;ial  Locniiiixod,  tho  irriution  of  tho  ncrvc-truiilc  or 
of  ilie  HUi'faM)  will  pcodiico  in  a  httlo  whilo  general  musculnr  rigidity. 
Both  MoMijimd  Von  Anivparoinnccord  wilhutJicrobsorvci's  in  vtHtiiig 
that  rcflox  activity  is  at  lir»t  incrcoaod  by  vocaino,  and  tho  ovidonoo 
sooins  to  »lioiv  that  while  tho  cunvulitiru  movomontji  of  tho  puiitouud 
animal  originate  chiully  in  tho  hi-ain,  yvt  there  is  a  pHinnry  Htngo  of 
excited  i-oSex  Activity,  tho  rosult  of  a  direct  action  upon  tho  Hpitml 
cord.  Tlie  motor  jiantlysis  ami  llio  losa  of  reflex  activity  whii-h  finalty 
occur  in  toKiino-|»oisoning  are  pi-obahly  in  part  the  ri»ull  of  nn  influ- 
«uco  upon  tho  nerves ;  but  that  they  am  chiotly  duo  to  a  direct  sedative 
action  upon  tho  spiuul  con!  seems  to  fullow  tVom  the  experiments  of 
U06S0,  who  Ibund  that  when  ho  so  bound  tho  hind  legs  of  the  frog  as 
to  prevent  the  aocess  of  cocaine  there  was  a  rapid  loss  of  reflex  activity, 
and  indeed  a  complet«  paralysis,  at  a  time  when  both  tho  motor  and 
the  sensory  nervos  were  still  intact. 

An  obnorvatiun  iiiu<ie  at  a  certain  atogoof  thu  poi^ioning  by  Dr.  Ott, 
viz,,  that  irrilalion  of  the  potttorior  oolumnH  of  the  njiinal  cord  produoos 
no  cRecl,  while  a  prick  of  tho  anterior  column  ia  followed  by  the  usual 
roitult,  nhowM  ihat  there  in  tho  Kume  ilillurcnco  in  action  upon  the  Mcn- 
•ory  and  motor  iruL'tH  n.t  it[)on  llie  corresponding  nervc-lninli^ 

Xervtt. — Ailhouijh  eocuinc  »pp><Qi-H  in  gcnurul  jiomoning  to  have  a 
■nry  dbtlnct  spinal  action,  iiimost  oil  obmirvcRi  agn^c  that  tJio  sensory 
lurred  alter  suAieieut  du.«e^  ai^  tiiuilly  paiit1yx«d;  but  Prufitssor  Hosso 
(aoe  Pfiwjefs  Archie,  189U.  p.  057)  believes  that  tho  n-^iiiraiory  eoutru 
is  moro  fluacoplible  to  tho  acliun  of  cocaine  than  aro  thu  seiiHury  uorv&t, 
and  certainly  doaos  of  tho  alkaloid  not  dnngerous  lo  life  have  no  per- 
copiiblo  genoml  efTeol  upon  the  sonbor^'  norvea.  The  oxpeHmontH  of 
Nikolaky,  of  B.  von  Anrop,  of  Olt,  and  of  LafTonl,  neem  to  prove 
(bat  tho  Minsory  parulvHiH  b  preoedud  by  Incroodod  fiinoiional  activity, 
which  ia  in  accord  with  tho  obHervalion  of  MoKao,  that  in  dotes  of  ft.O!S 
to  0.1  gmmmo  cocaine  in(.'i'ca--'vn  in  man  llie  Munitihility  of  Iho  tikin. 

Dr.  Ott  found  that  in  a  cortaiu  i«iug<-  of  tho  {Kmoning,  irritation  of 
tho  postunor  column  of  tho  «piiiHl  cord  produmd  no  t-flect,  whilst  a 
prick  of  thu  anlorior  column  wait  fulluivud  by  tbo  utual  result,  which 
would  indicato  that  the  i-cntrifugnl  or  i-l!eronl  eonduciing  fibres  are  tho 
last  to  bo  alTcclcd  by  Iho  alltaloiil  \  bul  Moiwo's  exporim>  ntii  upon  Tritons 
led  btia  to  coneludu  tliut  the  power  of  conducting  inipulsvt  effurontly,  or 
from  the  conlro,  is  first  lust  in  tho  spinal  eonl  poisoned  with  cocaine. 
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Th«  motor  neroea,  according  to  Dnnini,  in  ibo  fro-;  roiu&Jn  lrritoiM« 
utilil  atUr  death i  but,  accordiiii;  to  Ntkoleky,  their  fliitctioniil  nctivityj 
'vi  fiitil  iitcreas«xl  and  aftorwardii  di^lroyed.    Ott  aUo  sMcrU  thiit  ci 
ontno  do{ira8sc8  tlio  motor  iioi-voe,  ftud  Uorciw  y  Msix  fonud  tliul  whci 
ho  tiwi  the  iliiio  arUiry  of  u  {v\>g  oil  oiio  Biiiu  und  admiiitelorod  oocaiDs' 
■nUsrioriy,  tht-tv  camu  a  time  whuu  irriiatiou  ol'  tlio  iioi^oncd  limb 
Gsuwd  110  QiovummiU  whilo  irritudoo  of  the  protootud  sxtromity  pro- 
Tulccd  very  distinct  goiionO  roflvxuo.     At  Urn  eaine  time  theru  wu 
dimiiii.tbod  motility  !u  lUu  uoii-prutovtod  limb  aa  oompafod  witli  tho 
proliX'U'd  one.    ThiMO  TucIa,  of  cotinti?,  indicate  ibat  the  drug  flnatly 
depriques  bolli  motor  and  «i;ii»ory  tSbrvst,  but  that  ita  aotion  upon  tka^ 
motor  \»  ftubordiimto  to  tbut  upoii  tho  Mn^ry  non-ea.    Ott  alao  noticed 
tbut  there  t»  a  time  in  tlio  poitoiiing  wbon  irritAlion  of  the  cuntral  end] 
of  a  citt  sciatic  ncr\'<j  producer  no  rcsjioiiie,  wbilu   irritation  of  luj 
poriphoral  end  mumm  muscular  action,  and  thoruby  ooufinni  ibo  Ytewj 
that  tlie  drug  afTvctK  tho  sensory  earlier  and  nioru  |>oircrl\jlly  thou  th«| 
motor  norres.    II.  Alms  found  (^Archie  fur  Ph^».,  ISSfi.  Suppl.  Bd.)  that 
a  live-per-ccnt.  solution  of  cocaino  in  contact  with  the  isolated  tsohiat 
plexuH  of  tbo  fro;;  caused  absolute  antnsthesia  of  the  leg  and  appar 
loss  of  motor  power,  tbe  leg   lying  motlouleas  and   trailing  behit 
^feverthelesa,  strong  irrit:ition  upon  tbe  fVont  leg  of  the  frogcau 
Immediate  movemenis  u-Ui(;li  woro  bhared  by  the  oocainized  bind  k 
showing  thitt  the  motor  filamonla  wore  not  pamlysed.    TIio  oxper 
monta  of  Alms  indicate  that  tbe  oxircme  poriphoral  filnmvnt«(  of  ibl 
aerre  are  firil  alfuctod,  since  at  n  certain  period  most  suvoru  irriiatic 
of  tbo  skin  produced  no  pain  in  tho  poisoned  rabbit,  allhougfa  tk 
iryection  of  irriiating  mnterinU  vvidnntly  cau^d  violent  pain. 

Homo  found  thai  when  locally  applied  {-•iniine  is  capable  of  suspend- 
ing Ainctional  activity  in  laolur  nerves,  and  I  think  it  must  be oonsidored 
as  demonstrnlod  tbat  cocaine  is  a  paralyzant  to  both  mntor  and  scntor^, 
'IMTM*,  although  it  acts  much  more  power/ulti/  tipoH  tfte  senmrif  nerves. 

VireulutK'it. — Tlic  work  which  lias  been  done  to  determine  tho  nctioo 
of  eocaino  U|)oti  tbo  drculiilion.  although  considerable  in  quantity,  hu 
been  HO  fruginentarj',  and  tho  results  achiovod  are  apiwi-cntly  so  discor 
ant,  that  nopusitive  conclusions  arc  ai  present  poeeible.   The  testimony' 
nORiB  to  bo  couconlant  in  showing  tliut  the  inHuonce  of  tho  poiaoti  upou 
tho  circulation  is  onliroly  subordinate  to  its  action  on  reHpimlion,  th4 
hoart  always  continuing  to  bent  aHer  the  arrost  of  rcsptrallon.     M 
cording  to  Von  Anrcp,  as  well  as  to  the  earliL-r  observations  of  Nikot 
aky,  tbo  hoart  of  tbo  cocainized  fVog  is  gi-aduully  weakened  and  arrest 
in  diastole;  but  Mosso  found  that  minute  dones  of  cocaino  inor 
tJ)o  rapidity  and  power  of  the  sj-stolio  ooiitraotionH  in  the  cut-out  iVog'a 
lioort,  white  larger  dosoa  caused  sy^itolic  arrest.    Tbe  •uggeation  ofTer 
itaelf  that  the  diastoUo  arrest  of  tbe  heart  aasurted  to  take  pbce  ii 
general  poisoning  is  the  result  of  tho  tong-dmwn-out  Ofphyxia ;  but 
II.  6.  Beyer  (Anmt.  Jotirn.  Med.  Sci,  July,  t8S&)  affirms  Ibat  whl 
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Hinall  dotKis  of  cocaiivo  iucrctwo  tho  notion  of  tho  itoliitod  lioiirt  of  Iho 
turrnpin,  br^u  doWA  iirreat  it  in  diiistolo. 

In  lliu  I'Kii'iior  inroeti^ltiiiM  of  Ott,  of  Von  Anrcp,  nnd  of  Lubordo, 
«  rise  in  iho  itrtvrinl  ])rc«suro  folluwod  tho  injuction  of  cocaino  into 
llio  circula lion  of  tho  mammal.  Although  it  la  uot  poaitively  stated  in 
the  toxt  of  ilio  memoirs  that  t4ie  animals  were  not  curarieud,  thore 
ecems  to  bo  litllo  doubt  that  tlio  oxpcrimoiite  vera  madu  upon  non-euro- 

ad  aniuato.  As  cocaino  disturba  the  reaphnttiou,  nnd  alM>  prudiieus 
^wide-apl■ead  muatular  oontractiuo^  it  in  neccmiiiry  to  ex)>ci-iiiiei)t  upon 
animulH  wlioiie  respiratory  and  muscular  HVfltoimi  aro  paralysed  Id  order 
to  obtain  iii-ciirute  lcnu»'led({u  of  tbi!  dli-L-ot  Iinmudiuto  action  of  tlio 
ulkaloid  iipdii  liliHxl-pnutvuru,  lunoo  a.iphyxia  uiid  muncular  toiitraeiiona 
notably  incTva:«i>  lil^ml-prvn.'iun). 

Tlio  cxiwriinontH  of  Vulpiiin  (Coni/)f.-A»i/.,  1894,  rol.  if.  p.  885)  and 
of  Bortbold  {Crnlram.  Mol.  WistfMch.,  18S5.  p.  -185)  do  not  salisfaglorily 
dotorutine  thu  rlTect  of  <HK-uiiic  in  oumi'ixotl  animnl.-).  Vulplau  ohtaiiiud 
is  A  Biiigl«  ux])enm«[tt  a  %'ery  mnrl<cd  riiw  of  tho  u-t<'i'iiil  piixatui^ 
irhi«li  WM  maintiiinud  for  threo  miniitofi,  when  upon  the  injection  of  ft 
Heoond  doM  the  prew<uru  fell ;  while,  according  to  Borthold,  diittiniit  per- 
maoent  elevation  of  the  bluod-pres»iiro  ia  novor  produced  by  cooiiino 
in  comriKod  animate,  although  in  somo  casM  ho  bad  noticod  a  iligUt 
rise  lasting  for  ono  or  two  minutos.  Largo  doK«e  of  cocaine  cause  a, 
pronouDL-od  sinking  of  iho  blood- proas uro.  Moaso  coneidcra  tho  fiiil- 
ure  of  tJie  alkaloid  to  caiine  riae  of  tho  artorial  prestiure  in  the  cura- 
rized  animal  to  be  owin;^  to  the  curaro  "panUyaiug  tho  influiinoa"  of 
tfa«  Gocaiuo;  but  eurare,  union  given  in  ovorwbeUning  doacs,  dooa  not 
pr(>loundly  utTeet  uitlier  h«;ari  or  viMo-riiotor  nyaiuni,  and  it  la  not  prob- 
able that  Iturtliuld  and  Vulpiun  iiaud  the  eurare  bo  uuikilfully  as  sonsibly 
10  affect  Ih6  circulation.  AHer  section  of  the  Hpinal  cord  no  hew  of 
the  nrlcrial  prosiuno  i«  produced  by  cocuinv  ([>anmi  and  Bertbold). 
The  theory  of  V'ulptau,  that  cocaine  iJopru«tt«  the  hviirt  by  causing 
HniB«thiBiu  of  tho  poricai-dium,  doso  not  •com  tu  mo  (o  be  su.iiain«d. 
'i'lteiv  is  also  greul  vurJunco  of  leetimony  in  i-egnn)  to  the  efleot  of  tho 
alkaloid  upon  tho  puWrato  and  upon  the  vagi.  Von  Anrcp  »lalM  that 
the  pulse-rate  is  usually  increaeeJ,  but  that  tbia  inoreaao  io  not  marked 
ID  rabbits,  while  in  Ott'a  experiments  upon  dogs  tbo  pulse  usually 
beoomea  slower-  Von  .ini'ep  also  staler  that  the  vagi  uiro  paralyxe^l 
l>y  tai^e  d"sna  of  cueaino,  while  Ott,  NikoUky,  Laffont,  and  Dui^JuS 
(^Dealsch.  Med.  Wwhens,  1887,  172)  doclaru  that  it  doca  not  atfeoi 
tho  vagi,  and  BertboM  stntvN  that  previous  section  of  the  vagi  has  no 
mffwi  ujMR  the  course  of  tho  Hymjitoms  oausod  by  cocaine.  Further, 
AlonMoxtaletaH  thoTVjiult  of  exporiiuenta  made  with  artitieial  circulation 
in  uxtlqiated  liidnoysthat  «nall  doves  of  cocaine  have  no  jtensible  effect 
upon  the  blood-voe^etn,  while  lurgo  doses  paraiyxe  them ;  but  Dr.  IT.  G. 
Beyer  {Amrr,  Joarn.  Mai.  Set.,  July,  I83!>)  found  in  hi»  Studies  upon  the 
terrapin  that  both  largo  nnd  small  doaos  of  cocaine  produce  oon traction 
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o(  the  blood -T«ssol8  by  a  direct  action,  whilst  i.ho  pk'llitfimc^^pbtc 
studios  of  3Ioeso  have  led  Uim  to  Ibo  oonoluston  tJtat  in  man  tliunipcutic 
do«ea  of  cocaine  oaiue  contraction  of  ibu  veamb,  and  T.aA'ont  amcrls 
tiiat  one  of  the  ohief  actaan.i  of  conaino  In  lo  onirucl  Iho  vooMtla  by 
affecting  the  iicrTC-endingH.  Durdiifi  iiffirniH  thai  inarkfd  tiarrowinf; 
of  the  v«n.-iulsi  of  tlio  ear  <^aii  he  ttccu  in  lliu  rabbit  when  i;»x:ainu  u 
inJGcttid.  but  that  if  ih«  oyinpuihulic  be  proviouitly  divided  no  diittinQt 
coriliac-lion  will  ofCur  in  iho  dilalod  vt-iwoU.  A  ftirthcr  carrfnl  ox- 
jwriiiK'nTitl  otudy  uf  lliu  action  of  oocuinu  upon  the  virculatiun  Moms 
to  mu  oocosxaLry  boforo  any  positivo  conclusions  can  b«  reached.* 

Muscles. — Thoro  is  a  distinct  contradiction  us  to  thi>  effect  of  oocaioe 
upon  the  etrititvd  muscles.  Alms,  Nikolsky,  and  B.  von  Anrep  stale 
that  the  Iatt«r  ai-e  not  iilTcctod  by  the  allfnloid,  while  Utt  afBi-ma  (hat 
it  acts  upon  them  like  voi-atrinc,  nnd  is  cantirmed  in  this  by  Buchhetin 
and  Kieenmen^er  iPflanzenstoffe,  2d  ed,,  885).  The  tracinij^s given  by  Ott 
would  appear  to  prove  that  the  muscular  cuntracliun  ia  proloiifrcd  by 
cocaine,  and  can  hardly  bii  accounted  for  by  a  condition  which  H.  J. 
Roeabach  and  B.  von  Anrep  {Pfik^r'a  Arehiv,  xxi.  243)  allege  to  be 
produced,  vis.,  a  peculiar  flonHibiliiy  of  the  muscle  umilar  to  that  pro- 
dticeil  by  curn^(^  and  like  it,  caused  by  a  lessening  of  moacle-tonua 
by  puralyat!*  of  the  peripheral  ncrvo-cndtng».  The  results  obtained  by 
Ott  find  o»nlinnatiun  in  the  cxperinieuta  of  Profoasor  Berthold  upon 


•  Eu««Ing  that  Profenr  E.  T.  ItclebnrI  hkd  been  irarkinj;  apan  ooeoinr,  tod  tb«l  bii 
IDvraoir  ivtiiild  nol  Ap|ic»r  io  timo  lo  b«  incorpnTttnd  in  Iho  findoiit  nKii^'n,  1  mkvil  bin  10 
rucniili  Ins  sn  itliiinel  of  bu  cuiiolu>if>iii,  t«  vibiuli  bu  biu  kioJ);  ooDKnlPl.  The  kbittMt 
tm  bt're  firlDtc4  ■»  iccetted  ; 

Pixiin  tbfl  rtuiuliji  itl  K  rmnut  OQnrfal  ftmtj  of  thn  ■oliuu*  u(  eftcaint  m  ikr  cfrvnbcfwi  in 
do^i,  I  Uuva  fbuiiJ  Ibit  Iba  illicrupsnciui  !i>  lb»  ItillmODjrairentl  bf  JllTerent  loTwUgsUn  la 
(Inilnr  menrohn  irs  klmoil  nbr.ll;  due  ca  vaiiitlona  in  tbi  doaot  ain|.>aj*d,  Mid  M  Ac 
ladirifliijil  ■iiMini^rtbiUEinM  of  tb«  AQlnnftli*  u»i>d. 

Wban  tb<i  rull  imiii  ut  dOVcU  i>  ■laifl;  UiiiDlopad  by  lh«  rcpsated  Injtotlda  of  rtrj  naril 
dona  ((l.uni  GnmiTos  lo  Ibe  kilo  at  bodf-treisbl).  lb*  pulie-nlo  ■•  at  llrit  iIooriaMj,  tbtn 
losnuwi.  ami  dimll;'  Ji-atttuol.  \'vty  imiall  iluiui  dsarea**  (b*  r*ie  bj  (llDutailBg  iba 
eanliu-inblbUo/y  oenirDf;  iniatl  tu  mmturala  doHa  tni^raaae  tbv  rate  'by  dapraatlnjt  Ibaaa 
oentiiM,  and  in  aoiiie  ca<w  hjdcprnHlns  nl'o  Iho  oiir\lio.lnhibitnt]rKanj{llDa;  iiiri*  J«a— aadaa 
■  tnoaianl  dwjmaaa,  folloivaJ  bj  a  ri'O  or  a  pf  rmaiimt  d«arV4UD,  ibc  dc^mao  beiii^  duo  10  ■ 
depraaaioo  of  Ibo  aocoloralor  or  n>olor  gaag;IJaa  Ln  Ilio  btarl,  and  Ibo  inoroaa*  to  tb*  ^tara 
b«(or«  mpolinoo'l.  Tin  ondllii.lnhibilorj-  ijritiirn  aro  inrariaUr  nffmtwl,  b«lBS  pttoiarlly 
atiinulnlad  and  iL<a<miUril}'  <l<>i>roaii>ii  i  but  tlm  auiion  (in  liiB  pnciliherlt*  la  iDOonibntia 
pilmnrj  itlaiulillon  I  hnvo  do!  boeu  nbt«  to  <lcItFT.  and  tbe  dcprMiant  avlioa  ii  aomotiaaa 
mafiifi?'!  to  a  profugnd  dfffriKf  rrry  parlj'  iti  i\tv  poih<mtiijE.  anil  at  othan  ii  ab*OfaUi(f  abocnl 
op  ti>  Ibo  i|ipuir80cu  of  doalb.  Tba  baif  ht  of  Ibo  patao^aiTO*  U  in  ImoriO  tolMloB  la  <W 
ffoijctanoy  of  tbo  bonL 

Thn  art'tinl  pttinar?  i<  alwnjri  Inornunt,  iinlma  U  bn  aflor  l(ttf  >latn.  nben  ll  nay  Urn. 
potnrilji  b*  diminithwl  tnd  thm  Snenuod.  or  pormanoiitlj'  be  ionertd.  Tba  innr«a»o  ia  Jo* 
to  ■  ■tlinnUliiiD  of  tbo  rato-inotnr  oonlrra  in  the  mcliilln  aliliiBfala,  to  a  allgbt  oiltnt  10  ■ 
dltwtt  >liinu)aliuD  nflbo  TaMal  laaUa,  and  to  tba  dn;>tuMiun  of  Ibo  canllv  dBblbllory  appafMaa. 
The  fall  of  preainie  li  due  ehlefly  tea  iJaprstiloa  tJ  Ibe  hcml,  and  al  tloiea  (o  a  liniilar  Mlioa 
OD  the  ta«a-inulor««titrMuid  paripbariM.  TiinolTiinU  on  nunual  and  ounilUnl  aolouk  M« 
bkoclool,  onloM  in  lb*  lallor  DBnro  baa  baaa  aaed  bi  ue 
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tho  efToct*  of  the  local  apitlicntion  of  cooaintt  upon  Ibo  frog's  muttclo 
{Ottitralb.  ^fed.  Wisientch^  188S).  and  also  in  tboao  of  Profusaor  Mosso, 
whu  round  thut  both  in  llio  frog,  tho  dog,  iind  llio  man  ihe  oxoiiabilily 
of  Uiti  muiMilcs  it  inoroiisod  by  siaull  dusott,  mid  punilyi«d  by  largo  doMw 
of  oocain«.  Cocaioo  is,  thoreforo,  a  miucle  poUon^  stimulating  and  after' 
tejrdt  depressing  the  functional  adivil!/.  This  influeDOooftb^  alkaloid  is, 
however,  probably  loo  sli^hi,  oh  coinparad  with  iut  effecU  upon  otber 
portions  of  ibe  or)^i)iHiu,  to  be  very  apparent  in  general  poisoning. 
M«v«rllieloH8,  tbo  expoHinunta  of  Moaao  sugi;cat  ibnt  the  iiiQueuco  !s 
gmater  llinn  It  seumti,  for  be  found  that  iu  man,  when  Iho  miuclee  wore 
exhiiiidtvd  by  work  and  fuiiiii^.  the  exhibition  of  oocaiuo  in  ibe  do»e  of 
a  grain  and  a  half  more  than  doubled  the  rdiipiintiu  to  stimuli.  Thow 
extrnordiiiary  vxpcrimonU  of  Mowu>  havu  all  appeamni-o  of  curruct- 
ncM,  and  tlirow  a  peculiar  light  upon  tho  asaeriionH  of  travellers,  that 
eocafno  ia  the  South  Ameritran  Indian)*  eiiiinnoUHly  iiieiva»v»  tho  powct* 
of  witbtliiniling  fatigue.  Tlif  prcPt-nt  diffleully  in  tho  wiiy  of  (lie  flill 
aoc«ptaiic«  of  th<i  natural  doduciionit  fi'om  them  is  the  fact  (tint,  in 
America  and  in  Europe,  cocninv  ban  appMTfd  to  fail  as  a  (tlimutunt 
durini;  fatiguing  lubors. 

Temfxralure. — Tho  rise  of  roclat  tonipoi-aturo  in  oocaino-poieoniiig 
BometimM  amounts  to  as  miiih  as  8"  F.  It  is  certainly  not  duo  to  the 
ODDVuliMoDS,  as  It  Usually  oocurs  before  tho  motor  dislurbaiiM.*  In  &ta1 
caaes  it  ia  followed  by  a  fall,  so  that  befuro  death  tho  temperature  may 
Iwoomo  snbnornml.  In  the  euluHmetrical  experlmonia  of  Itctohert.  tho 
rise  of  l«mpuratiiro  wa.4  found  lo  be  due  to  a  great  ii)crva.to  iti  the  heal 
pmduoiion,  but  at  pnt^ent  it  ik  imposslblo  to  say  why  or  hon-  this  rino 
of  boat  production  in  proihicoil,  Tim  aiwcrtion  of  Mov^o,  that  tho  rise 
of  Ltmpemture  occurs  allvr  neclion  ofthu  sjiinal  cord,  <lou«  not  seem  lo 
tw  proven  (hoc  lU-icherl,  p.  i-Kl), 

£i(inii»df ION. —According  to  Moreno  y  Uaii,  oocaino  is  eliminated  by 
the  kidneys. 

Uritutri/  Sticretion. — Dr.  J.  M.  Da  CoNta  slates  that  the  hj'podermic 
injeotionof  cocaine,  En  doses  of  omt-lmlf  to  one  grain  throe  times  a  day, 
inarkcdly  increases  the  flow  of  uriuo  without  altering  its  spocific  grav- 
ity {ifcd.  .iVnwf,  xlvlii.  6'd).  Acuordlng  to  I>r.  Bignon,  however,  tho 
single  large  doao  of  cocaine  causes  an  anuria  which  may  bo  followed 
hy  exoessive  aeorellon,  or  may  bo  so  pnilon^^ed  aa  to  cauw  uricmio 
iiyinptoms  (Jovrn.  Amf.r.  Med.  Aitoc^  •'uly,  lS8i).  Further,  both  Dn. 
Ott  and  Athvrlon  P.  MuM>n  {Bo&t.  Mtd,  and  Surg.  Jourtt.,  Sept.  1882) 
found  that  when  ooenino  ii«  taken  habitually  it  not  ouly  leanoiia  Iho 
•ocrotion  of  urine  but  iil»o  tnitrkodly  deeri:aaus  tho  elimination  of  urea. 
Dr.  )lAM>n  employed  vur>'  largo  do»«s  of  cocaino  during  prolonged 


*  f,  tjiDKl»U  Knil  CharlM  Itlfbct  hiva  faaiid  that  Ili«  ttmpcratarc  of  ilio  coalnlinl 
»nitnBl  ha*  ft£fr«t«ff»l  in  ilvloniiiiiiiki;  Iba  amdiinluf  umjijug  ntvmunrj  in  (xr-duce  cftnTuUion. 
TW  blfbtt  UiB  ltiu)<*ruliir<%  lit*  tiaaWri  (b«  Aon  Btoimry.  inl  whea  Xiir  aninia)  «u  litjit  M 
•  Umf»n*xt*  *t  JJl"  C.  oaij  tsnia  aunralfiaiii  war*  pnxlavnl. 
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oxereise.  It  ia,  thiTofora,  v«ry  pn>baLi*o  Uutt  tbia  drug  dimEn 
tiaeutswnato,  although  T>r  Mahou  himMClf  kIhuw  tliut  Gnzooa  bu 
oblAiDod  conliiiry  hmuIu.  Iii  Dr.  Olt'e  oxpcnmonM  llio  uriao  bccuM 
filled  will)  crynCalA  of  oxnUto  of  cukium.  Tnmliiinolf  hn»  notiMd 
sugar  ID  the  tiriuu  of  ]>i)ij>oiiod  miimitls,  but  Von  Anrcp  ikdiriiii)  that 
the  Htigar  and  tho  iilhiini<;i),  which  is  also  Auquuntif  prmcul,  aro  causodj 
by  the  aiiibyxiit  inilucod  l>y  thu  (tru£. 

Dr.  niclmrU  FloUdier,  in  Cbrue  i<x|iorimentM,  foiitid  that  cocoinal 
nduccd  tlio  «lIrniiiiitioii  of  nitrogen,  au<l  in  it  ninglo  i^xiH^riniatit  tluit  it] 
IcMciivd  iho  uriniiiy  »ugiir  pntduc-od  by  the  ailininiotration  of  phloridxin.r 
Altlioiifih  ihf^sc  ox|HJi-iuK'iit>i  Hui.>m  to  havu  bcvn  oarvftiUy  pvrforiiied(l 
thvy  iirv  biiiYlly  a  euflioicnl  bu»is  for  tb«  ponitivo  oonclusion  that  cocainaf 
obc^cltK  jirolopliwaiic  wast«. 

Rye.* — ^Vhen  a  watery  ac^utioa  of  coobIim  is  dropped  into  tbo  oy»j 
tbere  occurs  a  slight  (.-oulmction  of  thu  pupil,  follou'vd  within  a  fuwj 
mioutos  by  dilatation.  The  fint  contnu-lion  iti  probably  rudox  and 
duo  to  tbo  imi.itlon  of  tho  cunjuactiva.  Tho  inuxiinutn  itiliitiilion  for 
a  four-per-ceoU  solution  is  nstmlly  reached  about  tho  «nd  uf  ibo  lint 
houri  ao  hour  later  it  bos  sensibly  bo^un  to  doclino,aQd  in  from  twelro 
to  twonty-four  hours  tho  pupil  roturns  to  normal.  The  dilaUid  pupil  is  to 
Bome  oxiont  responsive  lo  li(;hl.  and  tho  mydriasis  is  rapidly  ovorcoiDtt 
by  eeeriiie.  Tho  dilatation  is  said,  however  (Edward  Jackson.  Mei, 
JVitiM,  236),  to  be  nfrealer  than  that  obtained  by  atropine  or  allied  alk»- 
loid,  etlhor  of  whii-b  fltuctuully  pruvcnia  the  myotic  action  of  oM^rlne. 
Tho  ocular  tunsiun  iii  lowered  rather  than  inoreaaed.  Tlio  power  of 
acooinnindution,  while  dintinelly  loAsetivd  in  itA  range,  is  novor  cntir 


•  Thg  fiHuwlBg  Mm|iiri>uii  uf  ths  sutiuu  uf  otyAtiiMa*  wu  |>rcp>r*J  at  my  rsjUMl  I 
Dr.  Om.  U«  ScbnglnlU,  of  lh«  c^o  cllino  of  ihc  tlnivtrtilj  llMj'iWl: 

Alropioay  lUlurlni,  by uMijtuiinci,  bjroiolDO^  uii  duboltloo  b»«  M^h  ib«  po««r  to  •tUan 
lli«  pupil  nd  miuimmin.     Bcoauw  cqc-iilnc  louna  lb*  pnpU  ntpoatlT*  la  I1xhl>  ui<l  bpniuin  iti 
miftlflMlf^  II  r4«4J1y  uT*nxiiiio  by  a  iuyijlio>  ItkvMDrina,  tt  biu  br«a  ol<i"v4  **  ■  for^ir*  107  dri 
■tie.     XrreiUielui.  nlth  it  u  wl>lo  a  dllatatloo  tit  Ihv  pupil  taty  ht  olitklntd  h  oltti  uijr  ofl 
lbs  flro  olfavr  drufi^  pMiMal  lb*  otoenratlun  ii  mulv  bjr  n  «wk  Iik'''  '•"'^  ahra  ovniufroM 
uid  uoDminDdsllnn  tin  iiliued.    Sueh  prDniullan  it  unti«eeM*r7  wiihlbaulben. 

After  mjrdriuii  and  sillarjr  pantjrtli  ato  produiod  irllb  ntroplno  full  UMMUiaadatlon  b  r» 
•Ujmt  iu  fntiD  IcD  to  fvu't^pD  ilajn ;  wUli  dAlurina  3n  nLuuI  ten  diLj*;  vilh  bj^av^^mlna  Ui  Ami 
ill  to  *I)[lit  itftj-i ;  uid  KlLUduWiJliie  in  almul  tout  lo  Hid  da]».  Tlia  duratWD  vT  tbo  lajnlrtaUt 
Ktlmi  of  hjroulda  numbin  Ihnt  uf  byiiHjyiiininn,  II  U.  bonvvgr,  ■  mart  ponvifiit  mjrJriU^ 
Dllalalionoribs  pupil  nvUt  llivlBflucucBuro'icniiii^dKlitKu  imtiksitljr  wllbiD  an  b'Hi%bul  Iba 
Ntsrn  la  Dormn)  \t  luaallj  nul  onmpteto  until  Iho  ml  of  itcIh  boat*. 

Alrapin*!  ilaturlii*,  li}V»/ani>uo,  liyoioino,  mid  dDliabiii*  nil  pcodasa  olliarj  fantytia, 
and  niay  henoa  be  amployed  to  iwrnct  anoniaUa  aS  r«ft«Dll"n  1  uroplno  aod  byuMyainUi* 
■boHld  bo  priJorrtd. — tli*  formor  If  tbo  camlitiiiD  of  Ibr  rj  p'ttrnnod  calb  for  pn-lansc'l  'o*t. 
Tbea  dllaullon  tf  Ibo  pupil  b  noeeuar)'  In  the  liealinuiit  of  isOauitealorr  <li>fUM  c4  lb* 
Mraaa  and  Irl*,  atmplne  thauM  bo  clintTii.  Tho  tttoat  ott)sciion  k.tho  oat  of  daboliln*  li  lb* 
pro&OUQ«*d  •j«temio  dJHur banco  wbiQli  it  uouuionaU^  pruduooa.  ^!lboaino  le  uaeleai  in  tHed» 
tennlaalta*  >r  orroi*  of  rtTraolloD,  but  U  1117  uiofal  a*  a  dUalar  af  the  pu|*ll  for  lUagnottla^ 
pnrpoaae. 

Atropine  wtrlalnly  Ineraniw  lntnto«nlat  tonilon,  10  abo  |>rab*b1/  d*  hjroeelae^  dalu 
•od  ti7»<rMB<ne.    OMaine  bu  the  power  la  lower  Uio  teulao  of  the  dmmI  wj*. 
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p«rai^ocl,  (Knnpp,  Coca'iAt,  1885.)  Dr.  JaoksoD  affirms  thai  cocaine 
niMott  a  [wciiliiir  irrcf;ulftrityof  the  corneal  aurfaco  which  is  not  due  to 
any  Ihh.*  orcpiiholiiim,  althonpih  it  may  proceed  no  ihr  as  to  cause  a  nota> 
bio  haunpsM,  Wi'irilinger  produced  diaiJnot  conical  opacity  in  the  rabbit 
bj*  rupciatod  ini«tillatioiu  or  a  fiTe-per-ccnt.  solution.  It  oeema,  hovroror, 
probHblo  that  thi»  opacity  was  the  roaull  of  oorncal  inflanimation  duo 
to  the  inability  of  ilio  unic^tliotizod  eye  thoroughly  to  protect  iliH-ll : 
luiverllielciiM,  »<«nc  oculiHla  alllrtn  that  copaino  dinlinclly  prcdispoooi  iho 
eye  to  oxowsivo  inflammation  upon  irritation  or  opcrnliTO  procodurox. 

O. N.  Duriliifi  ( Jhutfch.  Mc'l.  Wcchemchr.,  March,  1887) ilntea  that  in 
doga  [Kiiwncd  iviih  cocaine  not  only  if  thrro  dilatation  of  the  pupil  hiu 
klBO  a  manifcHl  prutnuion  of  the  eyeball,  with  exccwiive  opening  of  ibo 
Uds ;  phenomena  which  are  lumilar  to  thofie  that  follow  trriialion  of  the 
cerebral  end  of  the  dirided  aympalhetio  ncn,'e  in  the  neck,  and  which 
Durdufi  condmliM  to  be  due  to  gitimulalion  by  cocaine  of  the  aympa- 
tbetio  ncn,'c-oontrca,  bocame  be  lui4  found  thai  ihey  are  prcvotitod  jiy 
seoiioH  of  th(!  Rymputlietio  ncr^'e  in  tbu  nock  eiilicr  with  or  without 
accompanying  ttccliim  of  the  oeulo-molor  nerve.  He  has  further  cx- 
pcrimcntnlly  determined  that  section  i>f  one-half  of  the  spinal  ooi-d  one 
mnd  one-half  centimelrus  from  the  point  of  llie  calamus  docfl  not  Inter- 
fore  with  the  production  of  the  oocalne  phenomena  in  either  eye,  and 
therefore  locates  tho  ocular  centre  which  is  atTcctcd  by  cocaine  in  the 
medulla  spinalis  below  the  meiliilla  oblongatA.  Until,  however,  tJto 
experiments  of  Durdtili  huvo  been  contirmod  by  other  obsorrors,  tbcy 
cannot  bo  rocoived  a*  conclusive,  bocauiw  they  appear  to  be  contradictory 
to  tho  results  obtained  by  the  clinical  tine  of  cocaine,  and  are  also  in 
direct  untai^nisra  to  tho  experimental  n-isults  an-ived  at  by  Nikolsky, 
who  states  that  alter  section  of  the  sympathetic  norvo  in  the  neck 
cocaine  docs  still  dilate  tho  pupil,  and  that  when  the  pupil  has  already 
boao  dilated  by  cciaiino  section  of  the  tfvmpathctic  nerve  does  not  pro 
dneo  contnwiion.  Basing  his  concU»(ion  npon  his  own  observations, 
Ifikolsky  aflinnn  that  the  dilatation  of  Iho  pupil  is  not  produced  by 
stimalalion  of  the  sympathetic  norvo  nt  all,  It  is  pinin  that  the  con- 
clitiiiuns  of  Dinvluti  and  of  Nikolsky  aiv  alike  slroii;;1y  opposed  by  the 
(iut  ihnt  cocmine  dilates  tho  pupit  when  applied  loeAlly  to  tho  eye,  since 
this  fhct  nppeani  to  prove  that  tho  dilatation  is  due  to  a  peripheral  and 
not  a  centric  action. 

Retpiralion. — Small  doses  of  cocaine  increase  distinctly  the  rapidi^ 
of  the  re«pimtion.  and  tn  some  caacn  also  tho  depth  (Von  Anrep,  Momo, 
Danini,  Ott,  and  Nikolsky).  Afler  toxio  dones  the  rvspiratiunit  hecoine 
at  fiiwl  rapid  and  more  shallow,  then  invgular  with  inlvmiptions,  after 
ouch  of  which  the  rvpiralory  movvnieiKx  begin  tK-cp  and  slow,  but 
iMoome  more  rapid  and  shallow  nnlil  the  next  st«nd-«till.  As  Mosso 
found  that  alter  section  of  the  vagi  cocuinecniises  an  enormous  increase 
of  the  rapiiliiy  of  the  breathing  and  at  the  same  time  so  modifies  the 
rhythm  that  the  expiration  is  do  longer  more  quick  than  inspiration,  it 
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miur  be  oonaidored  lltat  tlie  dmjt  nctd  directly  u|>on  tiie  rMpiriUory 
ilvrve^^QlreB  as  a  respiratory  otiniiilaui.  T)io  fir.'>L  HlImulanL  ^ffact  of 
Cocaine  upon  the  respiratory  centres  ap]>carii  lo  be  followed  after  futal 
tiosee  by  a  paralysing;  influence  which  leuiiit  to  ik^olh  rram  a^jihyxia. 

ynfeifiRM.— According  lo  Von  Anrep,  the  inteotinal  iMrinlalHiti  i« 
markedly  incri.>ai*«d  by  modorate  doaeft.  A(l<'r  large  doftea  this  iniTeanu 
In  followed  by  grenl  i<lu-.'giiihni'HH  dvopnniii^  into  iinralyMi".  Tiiix-tumnir 
slater  ihiii  roca  incrcaHi*  the  muoouti  •uerotionN.'but  Von  Anrup  affirma 
ihul  it  liiHirfOiti-*  them. 

Simmary. — C<!caitio  is  a  corobral  Btimulnnt.  producing  pectiliar 
mciitnl  excitotnont,  oniliii;;  nfior  largo  tojcio  <liw>cs  in  naroo»ii*,  with  cpi- 
Iqitifonu  convuyoDH,  which  uri>  probably  of  cerebral  origin.  In  the 
poisonini;  thoroisnt  fimt  increased  relldx  activity,  followed  by  paralyMi« 
of  voluntary  motion  and  of  n-ltcx  ncii\  ily,  which  are  chiefly  due  to  o 
direct  action  upon  tho  epinal  cord,  tho  bcntiory  tudu  of  the  cord  being 
probably  more  aciisitivo  to  the  driii;  than  iho  motor  eido.  Toxic  doMC 
dopivsH  and  tinully  p:iralyxu  the  soneory  ncr\'«8,  and  in  a  much  lois 
dvj^reo  the  motor  nci'vos.  The  action  of  the  drug  upon  the  circuhition 
lias  not  as  yet  been  well  miidu  out,  bill  it  is  probably  entirely  ttutiordinatu 
(o  its  influence  upon  the  nervous  system.  According  to  wvuml  ob- 
Borrers,  the  drug  is  a  cardiac  stimulant,  increasing  the  power  of  the 
systolic  eontriiclions,  and  finally  arresting  the  heart  in  sysloto;  but 
other  invosligulors  have  found  it  lo  produce  diastolic  arrest,  oven  in  the 
JBolnted  heart.  Moderate  doKos  cause  a  rise  in  the  arterial  pressure, 
whether  by  interfering  with  respiration  or  by  a  direct  action  is  at 
present  uaeerlain.  Upon  striaied  mui>cle!«  cocaine  appears  to  have  a 
peculiar  tbougb  ^'■^O'  '■^eble  action,  which  is  not  nianii'e^ted  during  pni 
Bouing  by  it.  It  ha.4  been  asserted  that  cocaine  acts  as  a  powerful  diu- 
retic, but  the  drill  of  preaont  evidence  Is  to  ahow  that  it  has  no  doflnile 
inAuencc!  upon  the  amount  of  urine  necretod;  what  evidence  ia  avail- 
able indicates  that  it  decreitfC'*  elimination  of  urea.  Upon  the  eye 
cocaine  acts  oa  on  cnergotie  myclHatio.  It  is  a  powerful  »timulanl  lo 
the  respiratory  centres.,  increoning  the  rapidity  and  fuhiess  of  tJie  ro»- 
plratiom,  but  if  the  doNO  be  tmlliilimlly  \nvg«  it  after  a  time  cause* 
the  respirations  to  become  verj*  shallow,  antl  finally  pamljTWs  the  nspi- 
ratoiY  centres.  Moderate  dones  are  said  to  inci-case,  largo  doses  to 
pnrnlyre,  jjcrislalitis. 

Local  Action. — Locally  applied,  cocnino  acts  no  m  very  distinct  and 
certiiin  nniosthetic,  us  viasf  noted  by  Moreno  y  Maix  in  1SG2,  nnd  by  Van 
Anrep  in  I8S0,  although  it  was  not  until  Soplcnibcr,  1S84  ( ll'iVn.  Mtd. 
}\'ocheiisi'hr.,  Nov.  iSftJ),  that  Dr.  Karl  KoUor  demonstrated  the  pmcti- 
crI  value  of  the  drug.  According  to  the  observations  of  Von  Anrop, 
tb«  nerves  of  special  sense  are  as  readily  affected  as  those  of  common 
sensibility:  thus,  cocaine  placed  upon  the  tongue  nbotishos  at  the  place 
of  contact,  for  the  time  being,  Uie  sense  of  taste.  At  the  point  of  con- 
tact there  is  at  first  marked  pallor,  but  after  a  short  time  very  prtv 
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nouncod  rodtMitH.  In  Mn^iiivo  mL^mbrnncis  liico  th«oonjuncli«ii,  oocaino 
abo  CMIMM  ttL  first  mtK-h  juiin.  Thu  pninury  puUor  is  allo^orl  tu  bo  <luo 
to  n  vorjr  powerrtit  coiDKrictioii  of  the  smtiW  blood  vvssL'ltf.  iin<t  Iiiis  led 
Dr.  P.  H.  BoHworth  to  llio  fioncltision  that  cocniiio  prudiicM  rigid  con* 
traction  in  HnstriprJ  mutcutar  fibres  whonovor  it  come»  id  contact  with 
lh«m  (A'fw  York  Med.  Record,  Nov.  15,  18SI). 

Thkrapeltics, — Cocnino  appenrs  to  net  with  cortninty  an  *  loonj 
ann;stliolic  whonovor  it  can  rcucli  the  neire-fitnmontd  In  auIBvicnt  oon- 
Dcntration,  The  skin  vill  not  allow  it  to  paao,  while  tho  conjunctival 
and  nasal  imicoua  merabranos  are  very  pormoablo,  and  thoM  of  tho 
latynx.  throat,  and  vai^iDa  are  penetrated  with  more  and  more  diflletiUy, 
in  tlio  order  of  their  naming.  Even  in  diHiia.-<c  of  tho  oyo,  when  a  doop 
operation  is  to  be  perfonnod,  such  aa  enucleation,  either  the  alkaloid 
sboold  bo  injected  eubcuianooufily,  or  oko  tho  flolution  of  the  anicHthclio 
must  be  reapplied  at  various  siagen  of  Uio  opomtion.  To  tho  nasal 
Rurttcon  the  alkaloid  appuArs  to  be  'nvalnable,  while  tho  gyniccolociat 
findn  it  lca»  oervicoable,  but  even  he  is,  by  Its  careful  use,  able  to  per- 
form  many  operations  without  patn.  In  painilil  ulcert,  fissure*  of  th« 
anut,  etc^  it«  applicaiion  will  affoi-d  temporary  relief.  It  i»  aHIrmed  by 
various obacr^'crfl  that  ex(?cseiiTe  pain  h  apt  tobefult  when  tboann-xibctio 
cfTuet  Ift  going  off,  and  that  thin,  in  many  casea,  overbalances  tlie  6rst 
relicr  It  ix  probable  that  Ibis  pain  is  the  result  of  the  congc«li(fn,  as 
Dr.  Carl  Soilcr  tells  nic  that  alter  nanal  cauterlnationa  this  aOor-pfiia 
can  bo  at  once  arrculed  by  inciving  the  purl  Hltghtly  no  fl«  to  cuidw  h 
local  biciviins. 

Dr.  K.  11 .  Ilo«worth  claims  that  cocaine  is  not  only  cxtniordinnnly 
efBcnciooB  as  a  hrmMtnlic  in  various  surj^cal  casoi,  but  thnl  topically 
applied  it  will  so  constringc  the  bloodvcsHols  of  an  acutely  inflamed 
tiiucous  membrane  as  to  arrcHt  the  diKCUKO.  In  broitehHix  ho  applies  it 
bymoansof  atomtxalion,  asin|>a  two-por-cont.  solution,  and  also  putting 
the  solution  fVooly  on  tbc  noso  and  throat.  I>r.  Bosworth  affirms  that 
tbe  elTocls  of  cocaine  upon  mucous  membranes  last  for  many  hoi]n>, — 
a  statement  hard  to  reconcile  with  tho  gcnei-nl  testimony  as  to  the 
brevity  of  tbe  primary  bleachinf;.  My  own  oxporionco  is  ibat  when- 
erer  a  local  inflammation  is  so  situated  that  cocaine  can  bo  proper^ 
applied  to  it,  immodtnto  relief  fiftm  pain  will  be  nfl'ordud,  and  that  in 
some  acute  mucous  inflamniations  tho  effect  is  permanent.  Thus,  it  is 
often  possible  to  arroirt  an  nouto  eorysa  at  onco  by  an  application  of 
a  l«n-p*'r-cont.  cocaine  solution  to  the  nostril*.  In  hay  feetr,  in  tho  pe- 
culiar irritated  sore  throat  of  advanced  ph<hi»is.  in  chronic  laryngitis,  in 
infiamc'l  itfmorrhoids,  oven  in  open  ulvcrated  cancers  and  other  luiiiiftjl 
alToclions,  cocaine  ns  a  palliative  is  invaluable.  In  boils  and  carbunclci 
it  must  bo  injected  directly  into  the  part  in  order  to  afford  relief. 

The  tendency  to  congiMtioo  which  follows  coca  ino-nnn^s  then  in  cannot 
at  present  bo  explained,  unless  it  bo  duo  to  a  relaxation  of  exh»u-->lion 
following  over-stimulation.    Itisa  matlorof  groat  practical  importanc« 
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ill  nupgcry.  In  ISS5  {Therap.  Gas.,  Jnn.  1885)  Dr.  P.  D.  Kcyiwr  ro- 
portod  II  iitiinbcr  or  «a>to«  of  Horcre  inflnmnmlion  in  tlio  ojobnlU  nflor 
opcraUoiiM  in  n-hit-h  oocuino  had  b«on  uao:!,  und  I  bo]iovo  oculisU  bnvv 
now  rooK-lu'd  the  conc-ltuIoD  tlmt  oocaino  diiilinctly  Icwwnit  l)io  rc«iBlivs 
power  ol"  tbo  coiijuncUvft  »nd  oomoji.  wid  Umt  nftor  iu  cmploymonl 
aclivo  nnd  initiiting  anlisoptio  fluidx,  liko  nolutions  of  the  bichlorido  of 
merciirj',  iiro  not  nlwuyii  well  bomo.  (For  nn  cliiborato  disotission  of 
tho  eulijocl,  Koo  ptipor  by  Adiini  l-'rOBt,  Amer.  Jotint.  Mtd.  Set.,  April, 
1887.) 

Dn,  It.  J.  Unit  and  Ilahtcd  (iV.  Y.  Med.  Jtmrn.,  Doc.  6. 18^)  hnro 
mndo  tbe  vary  imporlnnt  observation  tbnt  JRJectin^  a  foliition  into  a 
nciTo-tnmk  paralyzes  Bonsntion  ovor  the  wbolo  distribution  of  tho 
nervo  for  abotit  twonty-fivo  minutoe.  In  eomo  ooaw  Advanlag«  may  bo 
tfikoo  of  this.  Thoy  UHod  ng  much  as  thirly-lwo  minims  of  a  four-pcr- 
ocnt.  solution  ;  but  thii  produced  eovoi'O  tonslitulional  digttirbanoo.  such 
aa  jtrent  (giddiness,  sovoro  nausea,  slaij^orin;;,  cold  porspiration.  etc 

For  local  uao  a  four-  to  ton-por-ccnt.  solution  may  bo  igniployud,  mid 
when  tiio  part  b  not  readily  pcrmcnblo.  as  in  Did  vaginn,  it  should  bo 
thoroughly  rvappliod  once  or  twice  at  intervals  of  five  niiuutcs.  Many 
Diinor  Hurj^ical  oporations  can  be  performed  without  pain  by  ii^vcting 
cocaine  hyiiodcrmicnlly  and  restrainin^r  tho  circulation  by  pn»sun). 
Tbu^  if  a  iij;lit  band  bo  placed  around  tho  proximal  end  of  the  Ro^^t, 
and  cocaine  injected,  a  iblon  may  bo  opened  fVeoIy  without  sulTering, 
In  a  similar  way  a  tumor  may  be  incisod  fVom  a  lip,  or  a  haro-lip  opor- 
aiion  porl'ormec],  if  proBsura  bo  mado  around  tho  part  by  a  wire  clip. 
Even  in  tho  trunk  a  auperfioial  tumor  may  ollen  be  removed  without 
sufferini;  after  a  oonoculrio  »ori«s  of  nilnulo  injections  of  a  aolutton  of 
oooaino  around  ltd  hose. 

The  stimulant  ofTcct  of  coca  upon  the  cerebrum  natumlty  led  lo 
(he  hope  thai  it  would  be  found  advantngeouA  in  neomsthenin,  inelait- 
chiilia,  and  hysteria,  and  as  a  general  toiiio  and  atimulant  in  acute  and 
ehronie  diseaaos  with  exhaustion.  Clinical  oxpoHcneo  lias  not,  how- 
ever, cntlruly  conflrmud  this  expectation.  I  hsvo  tried  it  thoroujj^hlj 
in  a  number  of  cancH  of  metancMia  without  any  bonodl  whatever, 
and  ihiH  experience  la,  I  boliero,  In  accord  wiLh  that  of  moflt  if  not 
all  alicnlals.  (Sec  Journ.  Mfntal  Scitncc,  July,  1837.)  Sometimes  it 
produces  in  the  beginning  of  tti  use  a  temporary  relief,  but  this  ofToot 
Is  not  pronounced,  and  almoeit  invariably  aflvr  a  few  doses  anorexia  or 
other  diitagreoablo  symptoms  demand  tho  withdrawal  of  the  remedy. 
In  ne^traslhcniii  and  hgitrria  it  tuiuully  docs  moiv  hann  than  good :  some- 
time*,  howi'Vftr,  the  fluid  exlrant  added  lo  wine  or  other  alcoholic  drink 
socms  lo  cxcrl  m>mu  Hiimulunt  niid  stomachic  influence.  In  the  form 
of  Inrj>i)  doses  of  the  fluid  oxtmct,  coca  has  Appcnnxl  lo  mo  to  bo  ofiNii- 
vice  during  the  brcakin;;  off  of  tho  opium  htiliU,  exerting  «omo  sMmii- 
lant  influence  upon  tho  nervous  system,  and  restraining  the  tendency  to 
diarrhcsft  and  \o»s  of  appetite.    Soma  European  cliniclana  ha\'«  found 
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Ina  of  sorvico  in  tho  troAlnioiit  of  aerow  diarrkcea*.  It  is  undoubt- 
edly of  va1u«  Tor  tho  roliof  of  excessive  vomiting,  wpocinlly  irlion  duo  to 
gaatrio  irriuiion.  Dr.  Thomas  I>.  Dunn  ( Therap.  Ga;.,  1888)  HlatM  thnt 
hjrpodurmH:  injections  of  one  ^rnin  control  tfao  pain  of  migntinc  Dr. 
AMfacnbniidt  {DeutscA.  Med.  IVocheiuch.,  ix.  50,  1883)  waerted  that,  in 
doeea  of  O.IS  grain,  cocaine  waa  a  valuablo  Htimiilaut  during  forced 
marehea;  but  in  aaeriosof  careful  trials  with  it  by  tlio  medical  rowiui; 
cr«w  of  the  Unirersity,  it  appeared  to  have  no  valau,  and  the  jfcnural 
experience  seems  to  conform  with  ihla  result, 

Tbe  beet  preparation  of  cooa  for  interual  iise  ia  the  fluid  ertraci,  the 
dose  of  which  is  one-half  to  two  fluidraahius.  The  dose  of  oooaine  ia 
one-fourlh  to  one  ^ralo. 

Toxicot^or. — The  number  of  cases  of  poiaoning  by  cocaine  is  voty 
^real,  and  although  large  doMw  have  bocn  rucovored  fVom,  ezceaslvely 
violent  Hymptoma  have  followed  the  u^u  of  nmaller  ainounta.  It  is  re- 
markable, alxi,  that  in  many  of  these  caaofl  the  drug  haa  been  employed 
for  a  local  effect.  The  fatal  catica,  to  the  dotaila  of  which  I  have  had 
acceas,  are  (hoeo  reported  by  Professor  Kolomnin,  twonty-four  grains 
into  tbe  reoUtm  for  local  atuMthoiua ;  Dr.  F,  M.  Thomas,  tour-pur.cont. 
aolutioa  used  locally  for  toothache,  in  unknown  quantity ;  Dr.  ICnabo, 
four-per««nt.  solution,  twelve  dropti  given  hypodormically  toagirl  of 
eleven  yean,  death  in  forty  scconda  (for  details,  soe  Cocaine,  Dr.  J.  B. 
Mwiiuon,  Med.  Rey.,  vol.  i.,  1887) ;  Dr.  J.  IL  C.  Simce,  one  draclim  of 
twenty>per>oent.  eolution  inject«d  into  the  urethra,  followed  immo- 
dintely  by  violent  convulsions,  ending  in  death  in  twenty  minutes, 
autopsy  proved  that  urethra  was  not  ruptured  {Mtd.  Nevs,  18S8).  A 
dial  case  ia  said  to  have  been  reported  in  Odontoto^ie,  1890,  voL  x. 

On  the  other  hand,  large  amounts  of  tbe  drug  have  been  recovered 
Oom.  Von  Floss  (nuaetnann,  Die  Pflanzenstoffe,  2d  ed.)  reports 
twenty-two  grains  taken  by  &n  apothecary,  by  the  stomach,  with  apon* 
taneooa  recovery,  although  the  urine  was  auppreaaed  fur  twentj'-four 
hoara.  In  another  case  ten  grains  taken  hypudermlcally  in  the  course 
of  five  hours  produced  complete  unoon.'^ciousiiosn,  cxci-s.Hive  failure  of 
drculatton,  alow  respiration,  recovery  under  utiatment  (J.  B.  Spear, 
JCxi.  Aw.,  1885) ;  Dr.  E.  Caud  well  ( Brit.  JW«/.  Journ.,  vol  L,  1885)  reports 
recovery  after  tbe  hypodermic  Injection  of  £vo  grains,  which  produced 
oonvulsiona  with  a^tphyxia.  A  cnao  reported  by  Dr,  W.  Finliiy  (^Aus- 
tralaiiait  ifed.  Oiu.,  vol.  vi{.,  1887)  is  interesting,  because  six  grains 
given  hypodcrmicnily  to  a  pregnant  woman  lowered  tli«  pulse  to  38, 
and  the  breathing  to  5,  but  di<]  not  m»»ii  a  miaenrringe. 

Someof  the  most  rcmarkaMe  wwps  of  poisoning  by  small  quantities 

I  thoao  reported  by  Dr.  T.  ft.  Burohanl.  ton  drops  of  n  four-por-ceot. 
lalion  it^ooted  hypodermically,  uneonaciousnoss  and  apparent  death  in 
itr minutes;  UyerhauMn,  H^ht  dropaof  a  two-per-ccnt,  solution  upon 
tha  conjunctiva  produced  in  a  f^irl  of  twelve  years  violent  symptoms; 
Dr.  Kennicott,  a  case  of  violent  symptoms  produced  by  cocaine  in  bay- 
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fever ;  Dr.  (reorg*  T.  SteveoB,  one  in  which  four  minima  of  a  thre^^nd- 
a-half-per-cent.  Bolution,  given  to  a  strong  man,  produced  violent  con- 
valaions,  followed  by  mania;  Dr.  Groahols,  three  dropa  of  a  four-per- 
ooDt.  solution  in  the  eye ;  Dr.  A.  FroBt,  one  drop  of  a  one  percent, 
solution  la  the'  eye  produced  in  a  child  of  fourteen  marked  poisoning 
(see  Uded.  Register,  1887 ;  Therap.  Gaz.,  188  ) ;  EaniBden  Wood  {Antral- 
aaian  Med.  Qaz.,  Aug.  1886)  reports  violent  poisoning  with  four 
minims  of  a  twenty-per-cent.  solution.  A  number  of  cases  are  on 
record  in  which  very  severe  symptoms  have  been  produced  by  one 
grain  given  hypodermically  (see  Mattison,  loc.  cit.;  also  Addinsell, 
London  Ziancet,  vol.  i.,  1888 ;  also  Pitts,  London  Lancet,  vol.  ii.,  1887)  ; 
and  it  is  plain  that  although  this  dose  has  been  used  to  a  considerable 
extent,  its  employment  is  uojuBtiSable.  The  oocaaional  effects  of  the 
local  application  of  cocaine  are  very  remarkable.  In  addition  to  cases 
mentioned  may  bo  cited — marked  syncope  produced  by  application  to 
the  nasal  mucous  membrane  of  a  four-per-ceot.  solution  by  Dr.  Ziem 
(Brit.  Med.  Joum.,  Kov.  21,  1885)  ;  ten  hours'  poisoning  produced  by 
application  to  the  larynx  (Heymann,  Deutsch.  Med.  Wochensch.,  No.  46, 
1886;  see  also,  for  similar  cases,  JVeu)  York  Med.  Rec.,  voL  ii.,  1886;  and 
Jja  PrtUique  Med.jZo.'a.,  1891).  On  the  other  hand,  cocaine  haa  been  very 
largely  used  as  a  local  application  without  the  production  of  symptoms ; 
nevertbeless,  the  employment  of  any  large  quantity  locally  is  not  safe : 
especially  have  cases  been  reported  of  violent  poisoning  by  iDJection 
into  the  urethra,  so  that  such  application  is,  I  believe,  at  present  prac- 
tised by  few  if  any  surgeons.  Probably  it  is  not  safe  to  apply  more  than 
tb roe-^ uarters  of  a  gr^ji  of  cocaine  at  a  time  to  any  mucous  membrane. 
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In  thin  olasti  aro  inc1uiJo<i  sueh  diiigs  ns  increase  tho  reflux  acU^lty 
ol  tho  Bpinnl.pBUtcoannd  thereby  ^vo  riso^  to  disturbimct}  uf  motility- 
Tho  only  reproMntntivos  of  tho  class  used  by  tho  practitioner  of  mcdi- 
dne  are  those  drugs  which  contaiii  strychuino  n«  thotr  active  princlplo. 

NUX  VOMICA— NUX  VOSDOA.    U.S. 

The  seeds  of  Strycbnos  Nux-vomica,  n  middlo-siscd  tree  gromn^c  in 
the  Eaat  Indies,  whence  the  drug  entors  commerce.  They  are  circular, 
Dearly  flat  disks,  a  little  less  than  an  in.ftll-  in  diameter,  coverotl  wTlli 
Tery  short,  (fatinjUte,  jj^ayish  hairs;  internally  t)ioy  are  tough  and 
horny,  and  are  possessed  of  an  intensely  bitter  toate.  ^fhey  contain 
two  ttllc*Tnlda,^Lry^ljnin^  and  bruclne,— existing  In  combination  vith 
an  aoid,  tho  Jijasurio  of  PelletEor  uul 'Cnvcntou,  which,  according  to 
HuMmnnn,  is  probably  idontical  with  maliu  ncid.  Brucinc,  which, 
nnliiic  strychnine,  is  not  officinal,  it  readily  moogniKod  by  tho  rollowin<£ 
test.  When  concontratod  nitric  acid  is  added  to  it,  a  bcautiAil  scAriet 
or  blood-red  color  is  developed,  which  becomes  y^UQwisb-roj.  ond,  by 
warming,  yellow ;  if  to  this  yellow  solution,  somewhat  dilutaL  some 
chloride  of  tin  or  sulphuret  of  ammonium  be  added,  it  will  become  a 
beauliflil  roddish.Tiolet.  Physiologically  and  thera^utically  this  alka- 
loid ia  similar  to,  but  weaker  than,  strychnine. 

The  doae  of  the  extra^  {Extraetvm  J^ucis  Vomica,  U.S.)  Is  from  one- 
foiirtli  toopehalf  ofagrgin,  given  in  pill ;  of  the  tincture  (  Tinctura  AVts 
Vomica — 1  to  ft,  P.S.).  usually  BOcen  to  twenty.five  droj)i»,  hut,  m  five 
minims  reproaent  tho  two-hundredth  of  a  groin  of  (•Iryehninc,  It  mny 
be  adminiHlorud  in  much  larger  amounts ;  of  the  ahstraet  (^Abstracfum 
Jfucii  VornktBt  V.&.),  one  to  two  gniiaii ;  of  Ihafiuid  extract  (^Extraciuat 
Jfaeis  Vomica  Ftuidumy  U^.),  two  to  throo  minims. 

STBYCHNINA.    U.S. 

As  kept  in  tho  shops,  strj'ohnino  is  a  grayiKh-whito  powder,  but  by 
slow  cryelulli cation  fVom  its  alcoholic  solution  it  may  bo  oblainc<l  in 
octahfldral  or  qundrilntcntl^^risms.  It  is  soluble  in  about  seven  (hou- 
ajnd.  parts  of  cohi  wjitcr;  in  two  thousand  parts  of  boiling  water; 
Tiay  sparingly  sotublo  in  absolute  alcohol,  ©thop,  and  bonxin;  Oreoly 
soluble  in  boiling  officinal  alcohol," whrth  doposits  it  on  cooling.     It  Is 
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80  biltcr  that  it  will  impart  a  vory  iutenae  taste  to  twenty  tbousaod 
timos  its  wuigbt  of  wat«r. 

Strychnino  yields  8  vtsry  pronounced  violot  color  with  many  oxU 
dixing  agcnU.  Tlio  Oiio  ino.tl  onlinarily  utiijjloyvd  ii>  U  luixturo  of  con- 
cvntriituil  Bulphuric  ucid  uud  bichrumiitu  of  jiotiuniiuni  (Olio's  teit). 
According  to  Dr.  Guy,  thu  t«»t  in  moHt  ddinito  if  tlio  alkaloid  be 
dtasolTod  in  ft  little  concontrutod  sulphuric  ucid  on  a  ptsto,  and  tho 
bk'lironinto  itd>lt>d  to  it,  wbon  u  bluish  and  Ihuii  violot-purplisb  color  i» 
iluvclopod,  paseiDg  fiimlly  into  a  dirty  grvon.  J>avy'$  fat  consiHtu  in 
tho  substitution  of  a  crystAl  of  rod  prus«iat«  of  potaseinm  for  the 
bichromate.  Murchand  uses  the  poroxido  of  Imd;  in  this  case  thu 
Bulpburic  ncid  should  contain  onu  per  cont.  of  nitric  acid.  Dre.  VHJ 
and  Van  der  Burg  say  that  thoB«  to»tB  aro  about  equally  sensitive,  and 
are  capable  of  revealins  *-^^  ono-sixty-thousandth  of  a  grain  of  tbo 
alkaloid.  Either  the  chlorate  or  the  pernianj:;aDato  of  poisasiuro  may 
be  used  instead  of  ibo  bicbi-onutte ;  iodood,  Dr.  Guy  claims  that  the 
permanganate  is  preferable  to  the  latter.  If  the  slrj'chDine  bo  in 
ijuantity,  tt  may  be  dissolved  in  very  dilute  sulpburic  acid,  and  solu- 
tion of  bichromate  of  potaM^ium  bo  added,  when  golden-red  ueedle^ltke 
crystals  of  the  cliroraate  of  str^'chnine  will  separate.  These  dissolve, 
iritb  the  production  of  a  beautifUl  blue  color,  in  concentnttcd  sulphuric 
acid.  F.  L.  Sonneusobein  { Viertftjahresschrift  fUr  Prakt.  Pharmade, 
1871)  sayc>  that  if  strychnine  be  dissolved  in  a  strong  solution  of  tlie 
nulphato  of  »Dsquioxide  of  cerium  a  boautiful  color  in  induced,  which 
generally  pathos  into  u  chcrrj-.rod,  and  so  pcrMsIs  for  several  days. 
Dr.  Fik'hol's  tost  {Lancd,  April,  1872)  consiatj*  in  Uio  addition  of  solu- 
tion of  chloriile  of  gold,  and  the  testing  of  the  precipitate  by  Otio's 
ntetliod.  The  physiological  test  for  strychnine  is  a  very  sensitive  one^ 
III  it  a  (Viigmcnt  of  tho  suspected  extract.,  dissolved  in  a  little  ncididated 
water,  is  thrown  into  thu  cellular  tissue  of  u  smnll  frog,  which  should 
afterwards  bo  allowed  to  swim  ubout  freely,  so  that  ite  oDConstri 
movements  can  bo  watched. 

Phyeiolouical  Action. — .Strj'chnino  acts  in  tho  same  vray  upon 
almost  all  animals.  According  to  Leube  (^Itekhert's  Ardiie  fSr  Aiiat., 
1887,  p.  630),  however,  it  takes  ten  times  as  much  to  kill  chickens  n*  it 
does  to  kill  other  birds,  weight  for  weight;  and  among  maminala  the 
guinea-pig  is  very  insensitive  to  it.  It  has  also  i-eceiitly  been  assorted 
that  on  some  monkeys  it  has  very  little  influence  {Batton  Med.  and 
Stiry-  Journ.,  1872).    Its  local  action  is  that  of  a  slight  Irritant  * 

Wlicn  taken  in  quantities  just  sufficient  to  produoe  Mnitible  physio- 

■  VcTKB  ahlianil*  mntnuiron  tliecBVatDf  ii|[a<iB  th(mslian(^>ti7ahnla«,M*j(r«l,/,  Om. 
Mf«M.,  ltS4,  txtr.  iiSa.  It  it  sffiimtHt  tlitT  vor;  joung  >clmkta  rcquSr*  imj  Urg* 
ta  UU,  Tbii  U  onnfiriDed  fa;  Dabrcnd  Iau  (Etmihiirn,  hang.  />(u.,  M»t),  uid  I*  la  Meoitl 
Willi  Iha  obiwT:ilii>aH  nibdc  id  ttac  Qot-patioDl  E]D|»VTtii]fliit  <ff  tho  Uo*fiiEAt  cif  lb*  Unifvrulj 
«f  I>eDai7lT>.DlA  t>j  tir.  J.  IL  Uumbt,  wbo  flaJt  IhaX  tin  rvrj  gnstl;  loottwa  it*  lUHipU- 
blUtr  to  nu  ramlM. 
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logtoal  effeuU,  Btiychnlao  iu  mtin  induces  ft  feeling  of  restleMnesa,  per- 
bapa  flcgompapi^  by  trembling  in  the  limbs  and  Bome  etiflhees  in  the 
'iwck  mkI  javfs.  When  a  Bomewhat  larger  amount  baa  been  given,  there 
may  bo  goneral  mnscnlar  twllohjnjyg  and  atartlnga,  vllh  stiffbesa  and 
■tricture  of  tlie  throat  and  cheat;  formicatlona  or  othor  abnornial  sen- 
Mtiona  under  the  «kin  may  or  may  not  bo  present.  AHcr  poiaonwa  , 
doima  thu  Bj-mptomit  comv  on  usually  in  fV<om  fifloon  to  twi-niy  minutes, 
rarely  afl«r  thu  hour,  with  great  siiddcnncm ;  eometimee  the  con<rtil- 
•uons  are  preceded  by  pitrliul  upiums  of  the  musclcH  of  the  oxtroinitJes^ 
but  more  o(\en  tlio  patient  is  sudilenly  throvm  down  by  a  general  to- 
tanio  epasm.  In  this  the  body  is  bent  bnckwarda  and  re«t«  upon  iho 
heels  and  tJie  bead,  in  a  condition  of  profound  optstbotonos ;  the  legs 
are  rigidly  extended  and  the  feet  everted ;  the  anna  bent  and  the  hands 
dincbod ;  the  eyes  staring,  wide  open ;  the  comers  of  the  nioutb  oltcn 
drawn  up  so  a»  to  produce  the  riflW  sardonievs.  Tlio  senses  are  oft«n 
ahnrpcnod,  but  ringing  in  the  oora  and  dlinnofs  of  vision  may  be  in* 
diM!«d  if  the  fits  are  Horerv.  The  fuc«  n  at  firvt  pnlo,  but,  if  the  fit 
be  Rtiffiuontly  iWToro  and  protracted,  it  bccomeK  tivi'l  from  Iho  tnter- 
feronco  with  respiration.  ConaciouaDogs  is  not  affoctod,  unless  when 
asphyxia  becomes  so  pronounced  as  to  threaten  dentEj  in  such  eases 
tometme$  a  period  of  infonsibility  precodea  dissolution,  but  generally 
the  intellect  is  clear  to  the  moment  of  death.  The  mosdcs  of  the  jaw 
are  osually  t)ie  last  in  the  body  to  be  alfocled,  but  trismiu  finally  comes 
on  In  flOTore  cascs^  T  have  seen  death  oecur  in  this  fmt  convulsion  is 
aniniala ;  but  TonlSon  ittiites  tlmt  ho  knows  of  no  such  iiistanco  in  man 
(t'oniparo  ca«c  of  I>r.  Pemmc,  Si/d.  Soc.  Year-Book,  186&-6B,  p.  441). 
Anor  a  time  the  paroxysm  is  at  an  end,  the  jaw  drops,  the  muscles 
relax,  and  a  periwi  of  calm  comes  on.  to  be  succeeded  by  a  second  con- 
TulHiun  like  the  first  Theno  conrulsions  are  excited  by  the  slightest 
touch,  JiyjLdoUlght^orbrcath  of  air,  even  by  a  loud  sound ;  but  a  firm 
gra^p  or  bard  rubbing  of  the  muscles  fs  freqik  ■'  it.,  riil.  A  slight 
rigidity  is  sometimes  manifest  between  the  \>\.n  ■  ..-.  Imi  no  marlccd 
stifTtioes.  The  qnsma  are  generally,  but  not  always,  very  painM. 
rbere  are  often  erwtiona  of  the  penis,  and  td"  f-.t-r^-^  and  urine  may  bo 
psasod  Involuntarily.  If  the  case  terminni'  ^  i  r,  Tall, ,  the  convulsions 
gradnally  lessen  in  intcn-tity,  and  fmle  away,  loaviug  the  patient  ex- 
hausted, with  a  sore,  tired  feeling  in  the  muscles.  Aft^r  death,  post- 
moitom  rigidity  ^if  <ttwft1njed  vfliy  qtnclily]  Autopsies  have  roTeaI«d 
BOthjng  hut  t^fi_D2ual  e^ngnstivn  Iffii^ona  of  death  from  o^hyxia,  and, 
at  tinteM,  indlcallons  of  spinal  hypenemio. 

In  regard  to  tho  method  in  which  etiychnine  produces  the  above 
symptoms,  it  is  obvious  that  the  alkaloid  is  primarily  absorbed ;  and 
experimental  proof  seems  so  superfluous  that  I  will  only  mention  the 
fact  that  Masing  b^Jbund-the  strychnine  In  the  blood. 

It  is  very  plain  that  convtdiiiona  can  ho  produced  by  a  drug  in  only 
five  ways :  first,  tliey  tiay  bo  epileptiform, — i'^.,  c^sbutl ;  second,  they 
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may  conceivably  bo  due  to  a  stimulation  of  tlia  i>oripli<ir«l  ends  of  tha 
motor  neirea ;  tblrd,tbey  may  conceivably  bo  caused  by  irritation  of  tfae 
jjcripheral  end^  of  the  aenaory  nervca;  fourtli,  Ibey  mav  be  muscular. 
—If.,  duo  to  a  diroctaolIOD  on  the  munolea ;  fifth,  th<-\- m^y  b<^  etpipal. 

Thai  the  convulsions  of  stn,'chQ!iie-^oifloniiif;  are  nol  cembral  *  ia 
proved  by  the  fact  whicb  has  buen  fVoquc-ntly  noted,  and  n-liioh  I  bavo 
confirmed,  tbat  tbey  are  not  afroot«d  by  section  of  the  cord,  or,  at  least, 
ni-e  only  eo  far  aftcct<.'d  as  to  be  more  sovero  in  those  portions  of  tbo 
l>ody  removed  fVom  the  cerebral  influence.  Tliat  tbey  are  not  due  to 
irrilationof  the  peripheral  i»otor  nen'oaand  are  not  muaoular  ia  proved 
l>y  the  experiment  of  Valonliii  (PalKohgie  der  Nrrvtn,  p.  327,  Leip^c, 
ISM),  who  found  tbat  the  injection  of  a  solution  of  strychnine  tbro>igh 
tbo  blood-veosels  of  the  arapulatod  lug  of  a  fVog  bad  no  influence  upon 
tbo  mtittclci^  A  very  boaullful  experiment  of  Bi-own-S^uard  (Oi>ni;>re»- 
Jtmdtts,  ISItl)  confirnts  thin,  and  also domonstniloe  that  the  coiivuUiona 
do  not  arlM  from  hypcr-vxci lability  of  the  peripheral  nfTerent  nerves. 
The  obsorvor  laet  mentioned  fuund  tbat  when  the  spinal  cord  waa  cut 
just  below  the  orii,'in  of  the  nerves  supplying  the  fore  legs  of  a  ftwg, 
and.  all  the  blood-vessels  (^oinf;  to  the  lower  section  of  the  cord  were 
also  severed  so  as  to  isolate  the  latter,  on  the  exhibition  of  strychnine 
conrtU^ons  occurred  in  tbe  anteiior  part  of  tbe  body,  while  in  the  poe- 
terior  segment  quiet  and  a  normal  reflex  actinty  were  mHtntainod, 
nltLough  the  blood  waa  carrying  the  poison  to  every  part  of  it  excopt 
the  spinal  cord.  Tbe  philoHupby  of  this  Is  ovldont  Tlie  anterior  aec- 
tioii  of  tlto  cord,  receiving  tbe  ]m>[sod,  gave  H»o  to  convuUiona ;  the  pes' 
terior  section,  receiving  no  poison,  nafntainod  its  usual  status. 

This  experiment  of  Bron-n-Sequard  has  been  ropMtod  a  great  num. 
ber  of  times  by  MM.  Mnrtin-Magron  and  Buisson  (Jwm.  de  Ut  Physiol^ 
1661),  t.  iii.  p.  130)  with  similar  results,  excepting  that  in  aome  \wj 
rare  instances  flli^'bt  convtilsions  were  indticeil  in  the  posterior  portion 
of  tbe  bodj*.  Those  oxcopttonnl  phenomena  appear  to  have  bc«n  diM 
simply  to  a  minute  portion  of  the  poison  reaching  the  spine  by  imbibi- 
tion, since,  wbeo  by  nn  opomtivo  procedure  not  ncccMsiiry  bero  to 
detail  Qoc.  cit,  p.  131)  the  posterior  section  of  the  coi*d  was  completttly 
isolated  and  access  of  tbe  poison  by  diffusion  rondenkl  imixMsible, 
spasms  never  occurred  in  the  posterior  part  of  the  body. 

Strychnio  convulsiuna  muHt  be  spinal,  bocauso  tbey  do  not  arise  ia 
any  of  the  other  possible  meibodsrTTiia  conclusion  is  abundantly  coiv- 
limiod  by  direct  experiment.  Thus,  Van  Uoen  {Pkysicl.  de  la  MoeBt 
epinltrt)  and  Valentin  (he.  eit.,  p.  339)  have  shown  that  when  the  alka> 
loid  \«  placed  upon  tlie  sjiiiml  cord,  and  allowed  slowly  to  diflVise  iteelf, 
the  usual  convulsions  occur,  but  am  at  first  confined  to  those  moaolea 
whose  nerves  have  their  origin  near  the  point  of  application,  and  aftor- 


•  Blpnmcki  ia  itklvd  to  bm*  dctanniiinl  IhU  Ibv  |<t;«hii. motor  loat  of  th«  wr«br*l 
mrlfX  \t  In  th«  rabbit  noitni  I*m  •annilii'e  bj  itrjcbnlne.  aUhnagb  b«  biB>4lf  il  uDMrlaln 
KhctliBi  tliii  lido*  tOBdlraalorto«DlsdlKolB«lloii,   (/fo/muna  amt  .y<A«dUc,  ISfO,  p.  133.) 
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waHit  Kprcnd  from  musclo  to  muscle  m  Uio  pojaon  croojM  through  the 

fnl.  I>r.  A.  J.  Spvncu  {RUnbiiryh  Med.  Journ.,  July,  1866)  h*a  per> 
miMl  Mm[litr  aypyrimpntii,  with  similnr  n^uIU.  TIo  first  bldoctod  tho 
»pox  of  n  fVog'fl  heart  <o  m  to  allow  all  the  blood  to  druin  IVoiii  the 
Ixxly,  and  thon,  cuttlnjtiJlWtigh  the  cnwlttm,  lud  a  littlo  ])ioeo  of  nux 
Tumicft  iipi<n  tlt<;  brain  so  that  the  poixon  would  diffuso  dowu  thruiigh 
too  ^pinnl  III  I'll!)  roi^ult  wai*  thnl  Itntt  thu  inuHclcs  of  tbo  thw^'i 
then  ihoso  of  tliu  I'-MV  logis  am!  ito  on  in  regular  ofcfof,  wore  ufTvctod.* 
Spinril  CorU. — Cluuiiu  Bernard  (^Lf^ws  sur  tes  SuMances  toxiquea, 
Paris)  has  dooioil  that  HtrychniD«  produoos  uxcitAtion  of  the  spinal 
motor  ooDtres,  bocausa  when  nil  tho  poi<toi-ior  ncrvc-roots  nro  cut,  no 
convulsions  occur,  whereas  if  a  atnglo  afi'uront  root  be  allowed  to 
romaJD.  irritation  of  its  peripheral  fibritliD  will  cause  general  tetanic 
BpasTOs.  Allowiog  the  truth  of  his  oxporimentat  fhct,  his  deduction 
certainly  ia  not  warrantable-f  The  noa-occuirenco  of  convulsions  may 
dopond  upon  the  (Uct  that  the  reflex  motor  iprngjioti'  'lis  iiro  incajjo-^ 
bio  of  oriifinatinf^  ■"  impfitm,  and  in  Btr7ohnino-pijl:iuiutj^  are  eimply 
in  such  a  condition  of  OTi^r.axeit<^ility  aa  renders  them  eaccodin|fly 
^nritive  to  slight  irritatloiia  and  causes  thorn  to  respond  most  enc^ 
gotleally  to  peripheral  impuUe!<  so  fut;ble  an  not  to  be  tn\i  in  health. 
That  tJ)0  motor  conlroii  are  acted  upon  by  alrj'chnino  la  proved  noi 
only  by  the  experlmonts  that  have  boen  ali-eudy  detailed,  but  also  by 
tho  fbllowing  ingenious  one  of  Van  Decn  {Pht/tiol.  de  la  Mottle  ^nitre). 
This  investigator  removed  tho  viscera,  voesots,  otc.,  ^m  a  frog,  so  as  to 
leave  nothing  bolow  the  second  cervical  vertebra  but  the  bones,  nerves, 
and  muRctes;  then,  opening  tho  spinal  cord  in  tho  region  of  the  third 
vertebra,  he  out  entirely  through  the  anU'rior  columns  of  the  cord, 
and  finally  divided  all  the  tissues,  so  that  the  anterior  portion  of  th* 
ttog  was  connected  n-ith  the  posterior  solely  by  the  posterior  columna 
of  the  cord.  When  one  or  two  drops  of  a  solution  of  strychnine  were 
placed  in  the  mouth  of  the  prepared  batrachlao,  tetanus,  confined  t« 
the  anterior  segment  of  tho  body,  was  developed;  and  it  was  also 
found  that  while  irritation  of  the  pontei-ior  fi^t  cauaod  In  ihcm  only 
ordinary  reflex  movements,  in  the  fVonl  lega  tetanic  spaAma  wcro  simol- 
tuneoosly  induced.  It  appoam  to  me  proved  by  the  evidence  odducod 
in  this  and  tho  preceding  paragraplia  that  alrychnino  ia  a  poworftil 


■  Sgna  ftt  ihg  phMianieaft  itaUd  b;  Dr.  Spsnoo  ta  \tt,io  owunvl  t,n  tX  pmtnt  inrj  diS- 
«Dll  Vt  ujilniD.  Thiuv  h*  natad  (hitt  u  lh«  pvitan  IraTcIIcd  iloirn  tha  vati  Ihsn  hu  *  Uma 
■Imb  IfrttaUoe  of  tbo  fore  feet  otiiMd  onlj  •paim  In  cbcm ;  ktcr  Sa  lh«  siptiTimiiDl,  lrriuui.)n 
at  lb*  tnw  fMt  taniol  tpum  of  bolh  Eh«  frost  and  hind  f«l.  DltlmuKh  IrHutloD  of  lb*  laltor 
<llil  not  pfOdao*olh«r  lb;in  normn]  r«fiiit  moTamanU;  ljit«rflUt  En  th«  polioblnj^  <Ain«  att^V 
wh*a  IntlatlOD  «f  ti>s  froaL  \e^t  ww  povoilMi  to  otuic  >]iMiu  In  tho  bind  1»g*,  atthua^h  inl- 
talioD  «f  tli«  laltor  vould  na-n  o*dw  ipMin  In  tbo  formiir. 

I  Dr.  Spltikt  [C^i'";"  J-uni.  Unl.  and  A'm>.  I?it^  ri.  lit)  iilIlnDa  ttinl  a  tn^  wltb  all 
lb*  Maaiiry  Derra-rooti  *nil  the  nrnw  of  ^xmUI  jcnw  diiidwl  lUll  dcrslop*  tabinui  wban 
itr^dbnia*  !■  dtmfnifterfd.  Il  would  ba  HrftnEo  If  m  notad  ■  pbjilalasUt  m  Clknds  Danstd 
tbooU  mtk*  M  f  r«H  u  trttir  In  MjiaTlnioDiatiaa, 
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BtimtilaiU  tO_Ulg  Cgl_lj_of  tbo  fpinal  cord ;  includinfr  in  this  torm  the 
\nio1«  »[ii[inl  ti-act  up  to  tlio  pons  Vurolit.  As  shown  by  Spttxicn.  and 
oonfimioil  in  my  laborntoiy,  enormous  dosM  of  str^'cbnino  Jnjvotvii  into 
a  vein  kill  almost  liiHiantunouusly  witlioul  tho  production  of  a  ipua. 
Such  dOM«  probably  kill  ihu  ncrv<H!ontroN,  just  aa  largo  doMS  of  «  oar- 
dioc  slioiulaut  ovoiirhctm  and  pamlyKc  tbo  vtacus. 

M(AoT  AVnws.— TlioooUoD  of  ttiychnino  upoo  tho  motor  Dcrvw 
has  been  »  »ubjo<ft  oT  conSdorabla  CPlHrt^cn>y.  ^Oiat  tho  convalsioiis 
occur  iDdopoaUently  of  aity  such  inffluoi>ec.  if  it  «xist8,  has  boco  ali-eady 
shown,  Afli;r  death  fVoin  strycnniDo,  the  t\inciions  of  tJia  motor 
nerv«H  ara  alwayx  round  to  bo  more  or  less  impaired,  so  that  galraaiaO' 
tiou  of  tho  norvo-tinink  produces  either  only  very  feeble  cotitroclioiui 
in  the  tributary  musclos,  or  olso  dodo  at  all  *  Of  thin  fact  therv  would 
Beera  to  be  no  doubt )  it  hoe  been  attested  on  the  eviilcnco  of  personal 
experiment  by  many  obsoirera,  among  whom  aro  ^tattcitcei  (  TraiU  det 
PKtmmtMt  ilectro-physiohgiques,  Paris,  1344),  Morcuu  (Comptes-Rendus 
Soc.  dt  Siol,  1865),  M.  Ambrawil  {GnittU.  Mfdicale,  1857,  p.  &2a),  Wit- 
tich  (liericht  d.  ForUchritl^  rf.  Anat^  1857.  p.  434),  K&1lik«r  (  Virehoufs 
Arvhiv,  Dd.  x.  p.  SZO,  135G),  and  Vulpion  (Archiws  de  Phj/aMo'jie,  Not. 
1870,  p.  135).  Nuw,  it  is  cvidoiit  that  this  absonco  of  response  may 
be  duo  to  loss  of  i\<ri5!tiDa!l!  uayror  in  ojthnr  muaclo  or  nprvo.  Some- 
times tlio  muBclo  may  bo  nt  fault ;  but,  aa  ]latt«ucci  {he.  eit.)  inmt*, 
and  &H  hofl  boon  noted  by  many  obsorTors,  not  rarely — Indeed,  most 
geoorally — in  the  frog  galvanization  of  the  ncr^'o  fails  to  o^^ffit  raapoitaa. 
although  tho  nui^<^pnwcrvp!i<  it4  irritability.  M.  Cb.  Ricbet  (Qnnpfes- 
Itendiig,  xci.  131)  dolerniined  vxpciimentally  that  if  actir«  artificial 
respiration  bo  maintained,  vnomtouM  dosw  of  strychnino  inj>.<ctod  into 
the  Toin  of  a  mammal  puralvBo  tho  motor  nerves.  M.  Vulpian  (Tbid., 
xeiv.  &!»6)  haa  confirmed  those  results:  so  that  it  may  be  considered 
proved  that  in  the  warm-  a«  woU  ns  in  the  cold-blooded  animal  strych- 
nino dr-iimiritH)  dirnrlljr  thT  w^l^r  n-HT"^" 

Jt  EoTiogboon  proved  that  the  (lincilonal  power  of  the  motor  nerves 
la  destroyed  in  strychnine  poiAoning,  the  qucalion  nrlMt,  Is  this  de- 
struction a  direct  action  of  tho  poiHon,  or  i»  !t  simply  the  exhaustion 


i 
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■  Dr.  V.  B.  Klkpp  nfflrnu  that  he  hu  fannd  In  Ihlrlj-ier*!)  ei|>«rtn«nU  Ihs  mobn'  nvrra 
nnli"]>»ired  In  tfaafran  titer  'tmlb  rrnm  rtijchnlne  (Jtun.  MnU  aarf  .Vtrr,  Dit,.  Oet.  I8TS), 
It  li  la<!0OMi»bl«  IhiU  oil  preiloai  uWrrcr*  ibgalJIw  mlitiilim  in  Uisir<A>HrTkll(iDt.  tt  hu 
bM«  micgxied  tbkt  the  vO'mU  upon  tlio  iii<;it«r  nerra  uiuaII;  ulUlbuleil  to  Mrytlinina  bara 
br<iD<lai!l'ibrut<tns<K>ntiiining(ln)Eit;  iin<I  Dr.  Rnbttt  P.  R«b(ni(/^Ja.  Uti.  IVaat,  li.  3311 ) 
hu  towni  nirru  iBH«>illra  in  ■nitanli  killM  with  brustn«t^«  mall  In  Miard  irllTi  Ilia 
aiparimsnli  iui>il«  upon  Itnnit  Heutenlft  br  Vtaltttot  Uounler,  of  OcDtT*.  Dr.  I.anKnbMh 
luu  (Il9<m.  honarrr,  that  e hare icolly  pure  tti^chnlna  Impaln  thafanolinn  of  Iba  mnbir  a«r*«*, 
and  thai  ii  aoRio  fn>|[>.  or  unrlor  aoma  liftwonneliilnnr,  brueina  fa*a  na  affeal  «p««  Iba  narTaa, 
Jl  would  i«m  Ihnt  bolh  of  Ihefo  Blk&lol^ti  lupnir  Iba  fUnMlan*  ot  tba  matar  saircl,  but  Ulal 
vsilfr  Ki-rlnin  onnililioni  tt>a  nnrvta  ba*a  craatar  mlMlnjc  pewen  than  atual,  tl  U  prohaUj 
dUTfrrnt  atslaa  uf  hnlth  rellior  (hnii  dilTarvnl  tpaotn  nf  frop,  ■•  ballarnl  bj  tiaulenbaab, 
Ibat  oaou  tlio  dWantl;  ot  ratuUi.  Tbo  poulI>llll)r  at  it  fli«7  galTutto  oanatil  baiag  4ir«et1x 
IfuKDlUnl  bj  a  narve  t«  •  mu«1«  mnit  also  not  ba  forgolMa. 
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of  oveiEQnpttli«  to  the  int«nM  nctiTity  of  the  norro  during  lli6  ttUtga  of 
spAsin  ? 

it  cannot  bo  gixinmid  that  tlu»  pover  of  the  norve  U  IcBscnod  by 
the  Birain  upon  it  during  thocqnTOl»ioD«:  and  Kolliltur  coucludea  ( tlr- 
ehoie'a  ArcAiv,  Bd.  x^  1856)  that  lhi»  in  tho  solo  cuuae  of  tlio  neiro- 
paralynifl,  bwiumo  when  ho  cut  tho  Bdalio  ngrvc  of  >  flpof  am6  «xhiblt«d 
•trychnino  th«  divided  ncrvo  would  respond  to  galvanic  allinuli  allor  all 
(^inctional  powor  had  boon  lost  in  tho  ncrrc  whoHO  connvviiun  wilh  tho 
mntrM  wait  intact.  Ot-anting  the  oxporimontnl  fact,  it  would  only  prova 
that  contact  of  tho  poiaon  vraa  not  the  solo  cause  of  tho  tnotor-ncrve 
paralysis,  as  it  is  ])lnin  that  although  both  nerves  siifTorod  this  contact, 
yvt  tho  aninjured  one  suffered  it  plus  exhaustion  f^-om  oxoossivo  asa 
The  oooolusion  is,  moreover,  opposed  by  the  fact  attcetod  by  Vulpinn 
{Ardiitxt  de  Phgtioloyie,  1870,  L  iii.  p.  120)  and  othor  observers,  that  an 
eDortnous  doae  of  otrj'chnine  kilU  tho  ttog  without  tlie  induction  of 
spoams  by  gononil  jianilyMJA,  with  total  loss  of  power  in  tho  oen'e- 
Irunks.  EvidonlJy  in  Hucit  caao  tho  action  of  tho  poiaoo  on  tho  ncrvoa 
must  be  diroct, 

M  .\[.  Mariin-Magron  and  Buiwiion  (Jovrn.  </«  la  P/njsiot.>  1860,  t.  iii, 
p.  34i),  ami  alfO  Vulpinn  (l(K.  cit.,  p.  12tiJ,  hare  proven  that  if  th«  »oiatio 
Dorro  of  a  fi-Oj;  bo  cut  and  a  MuRieianlly  largo  doso  of  thv  strychnine 
administered,  thodivtdodiciniic  loses  its  irritability,  although,  unless  (ho  , 
doM  has  boon  very  Large,  not  so  soon  as  does  its  follow.  Mart  In-Uugroa 
and  Buisso:.  niso  tied  all  the  tissties  of  a  frog's  leg  except  the  nerve,  and 
then,  on  exhibiting  titrychnine,  found  that  oonvulaions  ceased  in  tho 
jwiaoned  touch  eooner  than  in  the  non-poisoned  log.  and  that  ai  a  certain 
time  irrilaiionsof  the  poboned  foot  would  induce  tetanic  spasms  only 
In  the  non-poisoned  member, — ]>roof  thai  the  afl'ereot  nerre-Ubrcs  of  the 
poiwned  leg  wore  not  affootcd,  and  tliat  the  motor  nervce  were  paralysed 
wheTOTor  tbe  poi*on  had  aoccigs  to  them,  and  that  to  this,  not  to  spinal 
vxhatiation,  wa^due  tho  general  paralyfil».  Vulpian  has  oonArmod  iheM 
exporimcnta,  which  appear  to  prove  that  strychnine  in  very  large  dosca 
pumlyaoa  the  cflvrcnt  bnl  nut  the  afferent  nerves,  and  that  tho  colUipse 
of  itrj-chnine-poiMning  in  the  frog  is  largitly  dno  to  the  affodion  of  the 
jootOT  Imnkit,  ami  not  to  cxhatiiiiion  of  the  opinal  cord.  E.  Poulgsoa 
{Arch.  Expo:  Path.  «,  Pharm.,  Bd.  xxvi.)  hns  aluo  corroborated  this, 
and  hns  furthor  shown  how  contrary'  rcHulta  may  bo  explained  by 
the  fact  that  tho  norvcs  in  the  Itann  oeculonla  romarkably  roaist  the 
diroct  depressing  action  of  strychnine.  That  which  Frnsor  tiaa  dts- 
ooveretl  for  atropine,  Vulpian  (!oc.  ctt,,  p.  128)  has  found  for  elrychnine : 
namely,  that  in  the  fwg  after  a  time, — fi-om  somo  hours  to  two  days.— if 
Iho  dose  has  been  of  the  right  «ixo,  the  strychnie  paralyi^s  parses  olT.  tho 
motor  nerves  regaining  their  power,  and  the  convtilMons  reappearing, 
to  cnnlinne  hoars  or  days. 

The  evidence  scemH  to  me  complete,  and  it  must  be  considered  proven, 
that  ttmehnint  exerts  a  4ir«Bt  mra/tfJi'm?  infiutnce  upoit  tite  motof  ntraea 
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both  io  coll)-  am]  warm-blnoded  animals.  It  ia,  bow6v«r,  probable,  as  b 
insUted  u|mi]  by  PouIbhod.  thai  (lie  Bpinal  cord  is  also  peralrzcd,  because 
in  certain  (Vogs.  and  also  in  mnminaK  the  paralysis  appears  to  be  com- 
plete at  a  time  when  (he  moior  tivrvoa  are  still  capable  of  rc^pondin^ 
to  Btimuil. 

Oirevlation. — Stiyohnino  baa  a  veiy  dodded  influence  upon  the 
circulation.  Dra.  Kichter  (Zeitsehrift /.  ration.  Med.,  1S£3,  xviii.),  Mayet 
(Med.JaArb.d.k.k.GeselUckaftderAer:teiu  Wien,  1872,  p.  112),  Schlo- 
singer  (Ibid.,  1874),  and  Klnpp  (.hum.  Ment.  D%8.,  Oct.  1878)  have  all 
found  tJint  a  doddod  rise  of  arterial  pressure  comce  on  before  or  about 
the  time  of  the  first  coi»'ulsion.  The  rise  is  not  duo  to  t]i«  convulsion 
or  to  tlio  intorrupiion  or  the  circulation,  as  It  occurs  in  ciimrtEod  ani- 
mnlit  In  which  Artificial  rMplration  la  maintuincd'  Both  Itichtcr  and 
Mitycr  nRirm  thai  the  small  artcrlos  can  be  soeii  to  contract  under  tl>o 
tnlltionce  of  the  strj-chnino,  and  conclude  tliat  the  r(*o  of  the  preseuro 
i?due  fo  TMO-motor  apasni.  Mayer  alno  noted  llial  after  pantlysb  of 
tbo  dominant  vascMDOtor  contros  by  section  of  the  cord,  strychnitw 
prodaood  no  riaa  of  the  artwiaLLpcesaure,  or  if  any  was  caused  it  woa 
rery  slight.  A  difTeront  experimental  result  has,  however,  boon  reached 
by  Schlesingor  {he.  cit.).  This  invostii;ator  found  that  the  rise  after 
the  division  of  the  cord  both  absolutely  and  relatively  exceoda  that  pro. 
■duood  In  the  normal  animal.  It  is  worthy  of  note  that  in  throe  oTlho 
fifty  experiments  made  by  B(^hlcsinger  upon  rabbits  the  strychntno 
fnilud  to  elevate  the  proMurc  after  section  upon  the  cord.  Schluninger 
explains  the  apparently  opposite  results  ruoclied  by  himself  and  by 
Mayor  by  the  i^ct  that  the  htttor  investigator  employed  dogs,  and  fbr- 
ther  states  that  in  six  experimonts  made  by  himself  on  dog*  be  four 
times  obtained  results  similnr  to  those  of  Mayer.  Klapp  experimented 
upon  the  cat,  dividing  not  only  the  spinal  cord,  but  also  all  the  cardinc 
nerves  of  the  neck.  Under  these  circurastancos  no  nso  of  pressure 
followed  the  injection  of  the  strychnine.  I  have  no  doubt  that  the  ex- 
jilnnation  given  by  Klapp  of  tlie  peculiar  results  obtained  by  Sfhlesin- 
gor,  namely,  that  it  was  because  ha  failed  to  make  a  perfect  aecUon 
of  the  conl,  is  correct'.  8chlcsingor  abo  found  that  in  the  strychnized 
animal  stimulation  of  a  sensitive  nerre  produced  rise  of  prcesnre  by 
raso-motor  spasm  oven  after  section  of  the  spinal  oord.  The  explana- 
tion that  he  offcni  of  this  is  that  in  the  normal  animal  the  peripherol 
impulse  can  only  roach  the  vano-motor  ncrt,-cs  by  fint  going  to  tho 
dominant  centre*  in  the  medulla,  but  that  strychnine  so  alters  t)ic  Aino 
lional  conditions  of  tho  spinal  cord  ns  to  allow  tho  peripheral  linpulsoM 


4 


n 


*  In  llio  «x[)B(Imvnti  of  J.  Dvnje  (ArrMt,  /.  Brptt.  PaA.  Pftmrm^  Dd.  xi.  8.  SOS)  UtS 
rito  oT  Iho  bload-proMnre  wnc  finnJ  la  b>  mnab  mora  pronoaaocd  *A«r  imsll  il»»  il  nrftt^- 
nine  in  eunritai]  aniiimlri  tlion  in  (lie  nvruiBl  ftDiuml.  In  (Im  Dornul  Uilad  kAu  ■{■aama 
Ifasra  «M  K  rtrj  prDnonDCwl  h>ll  in  th«  ftrtoiUl  pruiui*.  It  If  pnbkblot  thanforv,  thkl 
daring  conmblon  tba  TB*o-motar  eancra  thntn  In  lb*  Kr^ml  Dcmiw  <IU*bu|<k  *Dd  Uuit 
Ik*  ainnlBtioa  jiOirUkt*  la  Ilia  ralftiMion  asil  uhanition  nhicb  folloir  k  Istaola  Dt. 
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to  bring  A  rmponsa  bj  tctisg  npoa  Uie  locnl  TUO-motor  oontrw  tn 
tho  cord,— that  is,  by  Cttaaiiig  %  pynayal  vgiymotm-  wpiym.  The  cor- 
roct  inUrp rotation  of  Uitii  nllcgod  discovory  of  Schleeinf!«r  is  probably 
that  he  obtninod  a  rise  of  pratetiro  bocauso  he  bad  foiled  entiiMly  lo 
sever  the  epinal  cooi.  It  must,  however,  ho  acknowlodgod  tJint  al- 
TUough  in  itie^mnjority  of  Klapp's  esperiments  no  rise  of  preteure 
occurred  in  tho  stryckniKod  aniranl  after  Bection  of  the  spinal  cord 
upon  galranizfttioD  to  a  seDsitivo  norve,  ia  a  fow  instances  such  ri<ia 
did  happen,  probably  bocauso  a  fen  fibres  of  the  spinal  cord  were  left 
uncut. 

It  baa  been  shown  by  the  oxpcrimouts  of  Klapp  that  tho  primary 
BUmulution  of  the  vaso-inotor  oontrce  by  strychnine  ia  followed  by  fall 
of  arterial  pressure  and  vaso-motor  palay ;  alxo  tliat  very  large  doHos 
produce  an  imRiodiaie  dopreitslon  of  the  vaso-motor  centres  and  fall  of 
arterial  prossaro. 

There  i»  some  apparent  confiict  of  tottimony  in  regard  to  the  in- 
naence  of  slrychninu  upon  tho  inhibitory  cardiac  nervotta  aya^ym. 
Dr.  Carl  Ucinemnnn,  who  has  JnTestigatod  at  some  length  ^Virehm^t 
Archie,  Bd,  xxxiii.  p.  394)  the  influeaoe  of  the  drug  upon  the  heart  of 
tho  Oog,  finds  that  large  doses  oause  diminished  fVequenoy  of  the  car« 
diac  moToments,  with  diaatolie  pansea.*  According  to  his  experimenta, 
theM  phenomena  are  not  due  to  stimulation  of  the  inhibltory.oercaa, 
iinoo  they  occur  after  section  of  therngi  (p.  403),  nor  are  tlio  poripheml 
ragi  paralynod,  since  galvanization  of  ono  of  thcM  nerves  causoa  imme- 
diate diastolic  cardiac  arreet  (p.  -tOS).  Afayor  {he.  dl.)  has  alito  found  that 
the  peripheral  vagus  is  not  paralyiiod,  since  hooould  suspend  the  action 
of  tbe  heart  in  the  poisoned  animal  by  galvanijuition  of  tho  par  vagom. 
Klapp  has  nl«o  reached  resulle  confirmatory  of  those  of  Ileincmann. 
On  the  other  hand,  Marti  n-\Lngron  and  Buisson  affirm  (Im.  eit.,  p,  352) 
that  in  all  of  very  many  experiments,  after  a  greater  or  loas  length  of 
time,  the  pncnmogastrics  lost  their  power  of  transmitting  an  impulse. 
The  reconciliation  of  those  results  is  very  dliBcult:  possibly  Martln- 
Uagron  and  Buisaon  employed  a  strychnine  containing  vcrj'  largely 
of  brucine;  poaaihiy  cnonnous  doses  of  strychnine  do  affect  the  poriph- 
oral  vagi,  but  not  until  very  lale  in  the  poisoning,  although,  when  atnall 
dooos  are  employed,  eren  deatli  may  ocour  witltout  very  decided  pinral- 
yvl*  of  those  ncrvoa.  That  the  different  results  are  not  duo  to  the 
Q*o  of  ililTerent  aninmls  is  evident,  ^noo,  although  Mayer  used  hound«, 
both  Hoincmnnn  and  Klapp  employed  the  same  animaU  aa  did  Martin- 
MogrOD  and  Bui»w>n, — \\e.,  frogs.  Dr.  I.  Steiiier  has  found  tho  action 
of  Btrychnino  much  more  marked  when  it  i»  placed  upon  the  posterior 


a  F«r  ttaa  f*pv  of  Bmoton  >ad  Cwb  ilinwiDS  that  itiyobniD*  ia«ntnt  th*  "rafrMlory 
pwM"  (f  lh«  iMikUd  frVf't  h«ut,  lui  Pras.  R-g.  S"".,  \&SS.  A  oanildentiop  of  UiU 
Mmnlr  >oal(l  n^lr*  ui  clabonlo  dliouHlai]  of  thi  niLnnto  point*  ot  carJUa  pb^ijalagj', 
■od,  M  It  ««a.ld  throw  It  pr«Mot  do  light  upon  lh«  jxutiul  >*•  of  tb*  dnig^  )•  not  «it«rHl 
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than  when  it  is  piacod 


1  the  HDterior  faco  of  tlio  fh>g's  heart,  aln 
that  tlio  Btiychoino  actod  mnch  more  promptly  and  soverely  upoD  tho 
eepanited  Biaue  venoeus  than  upon  lk«  ventricles  or  tho  tuirivlM,  aiid 
l)onc«  conclodea  that  the  §in-cbnine  acts  oitpocialiy  upon  th«  ganglia 
of  the  einus.  Hia  oxperimonU  and  concloalong  hnvo  boAD  oonfinncd 
by  KJapp,  and  are  probably  correct. 

Upon  the  Hood  atrycbnina  Itaa  probably  »omo  action,  llarloy  fiiand 
tliat  blood  ehnken  for  twenty-four  houn  with  nir  c-ontninvd  11.33  parts 
of  oxygon  and  fl.9G  parta  of  oarbonio  acid;  whilo  blood  treated  in  a 
preoiaQly  sinttlar  manner,  excopt  In  the  iiiMition  of  strycbniiw,  yielded 
17.80  peria  of  ox}^n  and  2.73  parta  of  carbonic  acid.  Ho  concludes 
Jh>m  thia  that  Htrycknino  arrciita  oxidation  in  Ihobody;  but  tho  dodno* 

I  Mentfl  to  m«  out  of  all  proportion  to  th«  fnoc 

Z^.— The  oflcct  of  Mtrychnino  upon  tho  normal  eye  has  been 
rocQDtly  Htuiliod  by  V.  Kiiipul  ( Wirkwn^  des  StryehniM  aw/  die  normate 
und  kranke Auym,  Berlin,  1873)  and  Colin  { Wifier  Mtdiz.  Wachentchrijt, 
Vot.  42,  47,  1873),  wiUt  rather  diffonnt  rosutu.  Thoy  both,  hoirever, 
found  tho  Bharpnow  of  ri«iQi;t  Incroaaftd.* 

Absorption  and  EHminntioH. — Aecordine  to  the  researclics  of  R.  W. 
Iiovctt  (Joum.  }'hysiology,  ix.),  aOor  iti*  abnorjuion,  which  Lt  immodiato, 
ntryf tininft i^pmnllyirf^miilnt^t  in  Ihn  Hplnit]  cfird.  Schiff  and  Ijanlen- 
bach  believe  ihatthoy  bavoprortn  that  tlie  nllcaloid  iti  doatroyod,  at  leart 
in  part,  in  tbo  liver ;  a  conclujsion  wliioh  iit  at  ronj^ly  combated  by  Chouppe 
ftnd  Pinet  (Compt.-Rend^  or.,  1887),  and  is  very  doubtful.  It  ts  certain 
that  fitrychnlne  escapes  to  some  e.ttent  unchanged,  as  ii  has  been  found 
In  the  urine  by  Putor  von  Baulcnfeld  {Inauy.  Distert..  Dorpat.  I8&4), 
by  Wonnli'y  <3/VfT0-CA«n«(ry,  2d  ed.),  by  Schauenatein,  by  Kratlor 
(Wien.  Med.  Wechmsck.,  1882), and  by  Dixon  Mann  {Med.  Ckroit.,  vol.  x.. 
1889).  Ita  elimination  U  prompt  and  rapid,  aa  it  baa  been  detected  in 
tbe  nrine  half  an  hour  after  its  vxhibitioo.  and  in  poisoning  egtm^  has 
several  times  boon  found  in  ihu  urine  of  those  who  have  died  within  two 
hours;  Kratt«r  and  Ifann  baro  determined  that  the  elimination  Is  com- 
plete within  forty-eight  bourw.  According  to  P.  C.  Plugge  (Archip  der 
J^arm.,  1883),  a  porlion  of  the  alkaloid  In  converted  into  ftryrhnic  acid. 

TnEaAPEUTica. — As  a  vegetablo  bittor,  strychnine  is  a  stomachic, 
atimululing  to  a  greater  or  less  degree  the  digestion,  beaidcs  ncliiig 
moro  anivcnially  on  ncrve-powor.  It  ia  more  limn  a  mcro  stoniachio: 
dlnical  experience  has  shoum  that  it  iaa  njosL  uacf"!  toiuc icIuul  lber» 
is  general  rclnxation  and  loss  of  nerve-power.  A  porlion  of  its  valuo 
arisoa,  it  may  'je,  fi-om  it«  action  upon  tho  spinal  motor  norvo-centrea ; 
but  in  all  Ukelihoml  ii  inilu'nces  other  portions  of  the  cord,  uffeclin|» 
tho  vaso-motorcenir.  s,  nil  moHt  prubnMy  »1i«o  the  trophic  centres.  Ho 
tlieaa  things  aa  thoy  may,  clinical  exporionco  has  abuntlanlly  demon- 


*  For  tho  ilvlail)  of  ttielr  kIdiIIm  tho  rakdar  ta  referred  to  tho  orlglaU  (•|>lr>  or  to  Uu 
■totnut  in  tbs  Betten  Itid.  nnd  Surg.  /oNrfl.,  p.  113,  lEII, 
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stnttod  tho  viiltto  of  the  drug  km  »  tonic  to  general  functional  atony  and 

Tho  grcttt  influonco  of  Btryclmine  upon  the  fundton  of  roltintRry 
motion  early  led  to  its  use  in  casoa  o( pamli/iis,  otiea  wiUi  tho  rcttiilt  of 
doing  hnrm  rather  than  good.  Its  peculiar  ]>byHiolo^ical  nclion  botng 
known,  it  Becomes  very  OTitlonl  that  it  can  bo  UMofnl  only  whon  the 
pitmlynEs  is  dependent  upon,  or  at  least  f4ocompanIod  by,  «  deprctted 
slate  of  tho  spinal  or  other  motw  eenlres.  Whvnovcr  tlioru  is  i»/lamm(U 
tion  or  irrUaiion  of  Ihcte  taller,  slrychnlno  may  do  gri^t  injury  by  in. 
OTVAsing  ouch  irritation,  nnd  miint  never  bo  employed.  Like  gnlvaniBm, 
in  hemiplegia  it  can  do  only  a  veary  limited  amoaut  of  f^ood,  and  should 
not  be  exhibited  until  irritation  from  the  clot  has  oeosed.  It  is  probably 
oselUl  Id  all  forms  of  lead  paraiysit,  but  when  the  symploma  roaemblo 
Ihoso  of  p<)Homyo1{tis — iV.,  a  nitiltiple  paralysis  with  rapid  waating 
of  ilu'  :ilUii  iod_tuusclos  and  aUvmtiona  of  Ihu  elvctro-conii'actility—I 
111. I   J  <  i[iclstryelknin«punhed  to  the  rergeof  poisoning  extra  ordinarily 

Since  attention  wa«  ho  signally  called  to  the  value  of  strj-clinino  in 
eautiirofic  aflV'Vlions  by  Kagcl,  of  Titbingen,  in  1871,  numerous  ob^n-ora 
hare  pubiiidiod  oxt«nil«d  suriui  of  vases  in  which  it  has  been  used  with 
atmngcly-varying  rostdts.  Thoy  have  for  tho  most  part,  howorer, 
florvod  to  Toril^'  tho  faromblo  rosulta  obtained  by  Nagol  (^Die  Bthitnd' 
ttiitg  der  Amaitroteii  vnd  Aniblyopcfn  mil  Stri/chnin,  Tubingen,  1871).  Uis 
eanguino  expeotatioos  regarding  its  use  in  nerve-atrophy  have  met  with 
disappointment  in  the  bandaof  other  obeervera.  It  is  now  conceded  that 
in  atrophy  of  the  essential  ncn,'e~structure  little  is  to  be  expucted  from 
•trychniuo  or  any  other  means.  It  is  most  usefbl  in  caaes  whicli  have 
not  yet  rauslvod  the  stage  of  atrophy,  but  prosent  slight  if  any  ophthal- 
moscopic obnnges.  The  clialky  or  greeniMb-white  and  cu]>pod  nen-o- 
cniranco  in  not  nlwnyH,  however,  sulllcient  cause  fur  pronouncing  the 
cara  hopoices,  for  thvM  appearances  nro  not  always  safe  indications  of 
the  amountof  injury  done  to  the  axis-uylindora.  ItSTaluo  in  amaurosia 
fVom  abuae  of  alcohol  ami  ofiobacco  is  nndisputvd.  Aleo  in  amblyopia 
IVoin  diitui>0, — e.g.,  in  alrsbisniua  and  pikrcaiH,— at\«r  the  paralloliBm  of 
the  visual  axce  has  been  restored,  under  ita  use  normal  fthurpneas  of 
Tidon  is  much  more  rapidly  attained.  In  casea  where  the  opblhalmo* 
»cope  revoais  but  slight  change  in  the  retina  and  nerve, — e.^.,  slight 
Btriation  of  retina  around  tho  disk,  the  margin  of  which  is  somewhat 
obsourod,  or  in  dt^turbances  of  tho  anastomotic  circulation  at  the 
oerveHMitraiico,  with  or  without  dimioiahed  sJiarpness  of  central  vision 
nad  oontrootion  of  the  fiehl,— ettychaine  ia  of  marked  benefit  The  dis- 
tressing hendachu  and  glddEneas  aaaociated  with  these  nerve-troubks 
which  tltus  manifuat  thomsolTca  In  tho  eye  are  IVequently  relieved  by 
the  tuo  of  Htrycbnino,  eron  though  tho  nerve  is  quite  atrophied  and  the 
oya  blind.  There  is  much  difference  of  opinion  as  to  the  metliod  of  ita 
administration,  hut  better  results  in  Uie  haud.t  of  most  observers  follow 
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ita  hypodormic  obo.  Tho  temple  would  bcohq  to  bo  a  better  localtl; 
tlian  the  arm,  as  improvement  in  ibo  corresponding  eye  boa  bocii  fre- 
quently observed,  wbilo  its  fellow  remained  as  before.  It  abouM  bo 
g;ivttn  in  fi;nidually'inoraasiiig  duaea,  beinj;  goveniiKl  by  the  tolonutco 
of  the  action  of  Die  drug.  Commencing  with  onMbirtlelli  of  a  gmin. 
it  can  utRtally  in  a  few  wuoks  bo  carried  up  to  ono4onlJi  or  even  uno- 
finh  of  »  grain  onco  or  twice  duily,  tbetto  doMe  aiuaing  only  o.  twitcb- 
iiiif  in  tlio  cnlvea  of  Ibo  log*,  or  a  itlight  boom  of  conitlriclion  about  tho 
throat,  oomlng  on  in  from  ton  to  fiftooD  minut«B  nflor  their  adminis- 
tmtion.  and  iiiibtti<ling  in  the  course  of  an  hour  or  twa  It  is  nceoosary 
to  inalutain  ibe  physiological  impresaion  to  insura  the  best  rasulta." 

Dr.  J.  Milner  Fothergill  not  long  alnee  called  attcntJoa  to  tho  ta1u« 
of  Htryehuine  aa  a  raapiffl(ftTy  mttn.iii.nt  [q  dj/tptttta  dependent  upon 
pulmonic  afTcctiona,  such  aa  cltronio  bronchitt*,  rmphj/tema,  and  phlKitit. 
In  loiig-ntaoding  l^nnehitit,  or  "  ieinter-coit</h"  with  a  diluted  right  heart, 
the  coi»hi:utUoti  of  strycbniiie  and  digitalia  In  lib  handa  hoa  acted  ex- 
ceedingly well.  In  other  caacA  he  is  accuatomod  to  add  the  strychnine 
to  ordiiutry  stiniulant  cough  mixtures.  ThJa  practice  of  Dr.  Fothergill 
faa«  found  many  imitatorx,  and  the  value  of  atrycbnino  tut  a  i-espimtoiy 
stimulant  is  well  uHtablisbcd. 

In  dyspepsia  or  constipation  or  diarrhceOy  connected  with  atony  of 
the  visceral  muHCular  coat,  elrychnlno  is  a  very  vgUuablo  romudy.  In 
various  local  paratysei^,  such  n»  prolapse  ^f  the  rectum,  atonic  retention  0/ 
vrine,  atonic  incontinence,  and  loss  of  votuntari/  motion  in  certain  proupa 
of  muaclea  from  temporary  injury  to  the  eupplying  nervo  or  oyon  from 
so  deep^eated  a  diacaee  aa  infantile  paralysis,  it  is  usefltL  ITbere  is 
reason  to  believe  that  it  aoioetimeB  dooa  good  in  those  cases  by  infla- 
encing  tho  nutrition  of  tbo  aRbctod  muscle  or  the  perjpbnpal  nervBB; 
and  It  ahould  BeTnjected  into  the  affected  part. 

Siryohulne  ia  also  a  serviceable  remedy  as  ft  stimulant  in  casea  of 
mental  and  physical  depression  duo  to  pi-olonged  ezeitement  and  ovor< 
work.  Dr.  J.  II.  Uusser  (T/ierap.  Oaz.,  ii.  10)  assorts  that  during  the 
atnin  of  student-life  before  examination  it  is  especially  valuablo  in 
proTonting  the  development  of  asthenopia. 

ToxtooLOOT. — SulScient  has  already  bocn  said  In  regard  t«  tho  gon- 
cral  symptomH  of  strychnine-poisoning.  It  only  rcmnins  to  discuss  tho 
diagno«ls.t  This  is  copocially  important,  hecsuso  ntrychnino  Is  fhxjuoDtly 
used  criminiiliy,  and  because  not  ntroly  It  ia  impoasiblv  for  tlio  chemist 
to  dotoct  it  nhtsr  death.  Tho  only  diseaao  with  which  poisoning  by  11 
may  bo  readily  confounded  is  tolnnus,  in  its  various  forms  of  idlopatbid 
rheumatic,  traumatic,  infantile,  mid  bysteiicuL    It  has  boon  asHortad 

•  Thii  pBn4r>p)>  "iu»t>l(cD  bj  Dr.  S,  D.  tiljley,  bdJ  i<  Diprawir*  of  lh«  naolti  M  Uie 
OalrwiK;  llofpilnl,  nhcni  bo  lashisf  nwliiUnl  uf  ilia  Ophlhftlinolagia*]  Cl!ai4. 

T  A  lolno  fuuH']  In  <'iie  UH  b;  Murii  RoHDllial  ma;  pwlbl;  b«  otiknieMrtilla.     Il  I* 
antnarviit  (inkll  enMi-renU  In  lbolt«art-iouHlcvwwo9pMiM  ^(aUl  «iU«ni»ll«a*(JV< 
knatluatt,  IITO,  p.  3S4}. 
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that  in  fnlal  ctMoa  the  duration  of  tho  attAiIi  wilt  alwnjv  diatinguish  be- 
twocn  nutural  totnnus  and  that  produced  hy  poison.  Dr.  Louis  Starr, 
however  (^Phila.  Med.  Times,  iii.  311),  rcportii  traiiinntic  tetanus  t^tal  in 
twelve lionrHaner the  BratmuBculnrtwitchings, and  u-itliin one hournnd 
a  half  after  tbo  firet  oonvulsioD ;  and  deatb  has  occurred  fiAeen  miiiutes 
after  the  reoeption  of  the  injury  (Jacooud,  Pathologie  Intftne,  \.  441). 

The  following  table  ahowH,  I  iliinlc,  in  as  clear  and  brief  a  inaniicras 
possible  the  differences  between  traumatic  or  idiopathic  tetanus  (No.  1], 
iiysterioal  tetanus  (No,  2),*  and  sirychnic  poisoning  (No.  3).  The  refer, 
enees  in  column  >'o.  3  are  to  authorities  who  aHIrm  thai  the  symptoms 
ihere  given  are  peculiar  to  pobonJng. 


OoBt&Md  MUl  UledUM  lad 


VIHBHM  villi  islii  ind  (tin- 
nm  tf  at  buk  of  ll.v  un^li. 
tmiMw  will)  ilUhl  wuKulu 


PcnMtnt  BmiEular  ilfidlrF, 
tH7  ttainttlj  villi  ■  (iMWr  or 
!•■  A<«rH  of  ptniuuDi  u]il*. 
IhcAmtja.  Mipnalbuiuiii*^  plvut- 


iTtii>  ['I'li'r  nf  thi  mtlTi  viiuih 

*ITkuii(  Ui*  «»lwinlliM  ImI. 

■luD,  ftQ4  rfiiu»t]]«d  H  btlmiBQ 


halit*oi  a^III1HIl<•(i«v  ud  lii> 
una*  tiRtdll;  IffiiHii  111*  tuu- 
TiiUou;  tut  kflur  lli>  (odiuI- 

■In  II*  llBd  aavHt  Ih*  orlalllillnpu* 

■nil   tnWBH   rlEkllijr  luaiol   fur 
banii. 


O^QKlinianHia  [«l  h  tbt  ttrf^Dd 
^btuljlnu  CHId*  ali»  and  l«l  wUb 
«ttr7  oib«r  wbiultliiD,  th#  dif 
IDIlAMiif  sDucluiiiuHi  tad  uw 

UliCjT  I^Iqi;  iliuultoDwo^ 


.r7i  ,  ,  .  L  _  I  -   -    f',  .  r  .  .. 

Il<«lii(  wtlli  RUiUntL.n  eud 
>v*llc«anr«^  Uiv  finirla)  fi^ba^ 
IvlQf  uiunlljr  mucb  «li4r]«tiivd.  ^ 
IilniBaa  of  ililun  auy  In  mua 
FBH*  b*  DlAlliriBti-]  Ubrt^  *t*r 
til*  d*T«liipiuADl  uT  ulh.r  «JDI|^ 
li'iTu;  tiul  B^«D  LliDD  LI  laikfBL 

UuavnUr  fj-uipiaiut  dvnloy 
Ttrj  r*iiM]7»  4>inait(iilar  lo  tliv 
titniuliln.  vr  III*  BiuTaUluu, 
mfivii  III*  di^  I*  IfkTit*!  Kli**  11m 
«Ii(ilf  laljr  •linuIiwiHiiilf .{ 

Jaw  ilu.lxl  ft  tit  Uis  lad; 
Id  la^KUd :  II>  muirlia  »lu 
Qnt,  fenJ.'rrvh  "vltoa  ih^Hug  • 
MIUVlUDIUllluQ  liliHCUiIraiB 
A**Dull4«  Ulfc  1||H»C  D**f*  J" 

Miiaailir  rtUiailnn  (nnl;  ■ 
•KkIiI  tlcldl^fjlHiKsag  Ui*  aia- 
tiiI*Idii*,  lb«  jJMItaf  Irtliu:  *x. 
ir*ufi«U  and  awaaan^  If  n- 
roVrr;  o«br,  tli*  contttliload 
rrwluUI>  caAii\  iFAtlQE  mtn\jr 
muacuUf  •iar«h«,it»c]'}i»vUinfl* 
<ilirn*«i  Ilka  iliai  hit  *nsi  rli^laal 
Men  Ik.  I 

QifiKlbTun***  *1»T^T  pixanid 
darini  <4UuUak)b^  atfHi^  vluli 
lb*  lAlt«r  bT<<jn)«  *4  LDlan**  lh*t 
dniLli  la  L^hiiiliiMil  Truai  luCTHjta. 
Uofi,  In  Hliklj  oua  »ni«<i«i«  ih« 
paLIrQi  bffMHf*  Inamtllil*  rr^'n 
*a|j1ijil*;f  wklDli omi«*  OQ  du^ 
init  iliD  luur  i<vl  ofa  EaiiiiilaloB, 
and  1*  ilLdilsI  a  tarulu  pr«<aiiD« 
tt  dHth. 


*  Column  Ko.  3  I*  fnim  ta  ulunt  cow.     Sus  trial  of  Hit.  Wharton,  A'ti*  rort  Uttiital 
Jlntrd.  ISrS. 

t  l^Tl^r,  On  n>JMi<(,  p.  Afl.1.     Watcnicijr,  Uittv-Clifi'i'y  of  A-faou,  p.  ASA. 

t  Worulaj,  p.  ISB.     £llUt,  Tlinipni.'n,  »ol.  IL  p.  14H. 

f  TajiM,  On  PnJwHv  pp.  13(,  481.    Wormlajr,  pp.  AlB,  ilO.  All,    Tardlan,  Ar  TAib 

^tMnaoinif,  p.  VM. 

ITa^lor.  O. /VtiMM*.  pp.  134,  l»,  «SS.    Wannlvy,  pp.  Mil,  HO,  HI.    Iktdlon,  pp.  Ml, 
■as,  VS(.     Iluiamana,  B<mdfii\R^  dtr  T»r4tehgit,  p.  lOiL 

f  Wornlnr  (lit  ed.),  p.  130.    TtylDr.  .Virficnl  jiin'i|>riii/riiH,  iip.Sai,  tS2,   Wbuton  uid 
aaai,ll*JitalJ*riif/mlvil»,p»niTmpb7i-.    TanUttt,  p.  tllS.     SUlU,  n^rv/w-tlM,  p.  I  It. 
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Rdknl  11*7  n:^^  Tllh  l~'*i 


LtWB.f 


»*««Ut,tM  Hit  tyttaa  titt  nil 


lik*  >  ■falid."  klUniutd  <>rii>  ~(^ 

Tht  iiAfim  [D  Iff  miul  bftve 
bHD  IMIM  u  ilie  (oal  v«n 
cn^Htl  IbQ*  lur*  InntlRl^  iBtikh 
CBUlil  nut  hnppiii  If  til  III*  Bru. 

fts*    ««r4    tDVUlwI.    t4UlU*    lilt 

tauKlH  uf  **anlon.  lBli>r  <ut 
oiiicb  lUft  auunifar.  wimld  of  h^ 
<w«lt7  Dvttwpini  lli»  HnticaDmlo 
Diufll«k  ■0*1  tbf  f««t  ^^t  «T«rl«4, 

DButl)  ft>om  etrychniDQ  in  man  and  othor  mammnU  mostly  oooan  in 
«  couvulsioD,  and  tindor  thoee  circmnHtancoB  is  undoubtodly  due  to  as- 
phyxia, caused  by  the  unyiolding  spas modicaljy -con ti'att«d  muficlos.  In 
frogs,  doatb  muflt  occur  from  other  causc«,  eince  a,  JVog,  im  shown  by 
CInude  Bemai-d,  will  live  for  days  after  removal  of  ita  lungs,  prc»biably 
by  brcathiD!;  through  ils  skin.  The  ctUHeB  of  death  in  tho  frog  am  oot 
hard  to  And  when  (he  physiulogical  action  of  the  dru^  is  known.  Tbo 
lympb  and  true  hearts  (Kolliker,  ioc.  eit.;  Uarley,  Lancet,  July,  ISM) 
'  are  very  much  affected,  but  the  chienkotor  is  no  doubt  paralj-sisofUio 
,  Motor  nen-es.  \a  man,  death  sometimes  occurs  uotTu  a  paroxysm,  but 
during  relaxation,  and  probably  tlien  is  the  result  not  only  of  tlto  ox« 
liuustion  following  elTorl,  but  also  of  tJie  direct  action  of  the  poUon  on  i 
the  n«r\-CA.  ^J 

Dr.  Honigmaiin  (^Schmidt's  Jahrb..  Bd.  ccxxiii.  p.  21)  i<c]>ort«a  romark-.^^ 


i 


ablo  ciuo,  in  wbiob  ucuto  inllammation  of  the  kidiicya  foHowad  atrych- 
nine- poisoning. 

Tbi;  minimum  fatAl  dose  of  atr^'chnino  is  probably  something  under 
ibalf  A  grain;  tbe  latter  quniitity  ha4  Noveral  timm  produowi  daath^ 
one*  in  a  man  in  twenty  ininulcri  (_Oui/'s  IT'Mp.  Hep.,  Iil0&,  vol.  xi.  p. 
208);  onMhird  of  a  grain  given  at  intvrvaU  in  fractional  dowa  baa 
produced  sucb  nlnrming  symptoms  as  to  indicato  that  in  a  single  dose 
it  might  readily  destroy  life;  one  ono-hundrudib  of  a  grain  is  said  to 
have  killed  a  child  tbroo  and  a  half  mouths  old  (l^Jutrm.  Journ.  and 
Trans.,  viii.  1010);  but  ten  grains  (Tscliopko,  Deutsche  Klinik,  1861), 
twenty  grains  (A.  E.  Connor,  Ohio  Med.  Tteccrder,  1879, 12),  also  twenty- 
two  grains  (l)r.  Goo.  Gray,  Brii.  Med.  Journ.,  1880, 1.  4~1)  taken  on  a 
All!  stomach  and  i-clainod  two  hours,  have  failed  to  cause  death,  in  oach., 
case  probably  on  account  of  slow  absorption. 


4 


•  Etiltt,  TXrrapiuliei.  p.  lift. 

t  SllIK,  TXrraimtir;  p.  US.     Wonnlej.  p,  SJfl.     Tufillou,  p.  »SI. 
t  TardSeu,  p.  V!  I ;  tiiu  u<h«t  kuUiotiUM,  aliieli  I  hsra  DtgUctal  (o  noU^  uid  li  praHl 
wriUng  hart  nat  »t  huod. 
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1q  trwiing  poisoning  hy  Htrrchninci,  ii  ohvraicat  anltdolo  should  bo 
At  onoo  mlminiiilcirDti.  tiiicli  us  tnniitc  ncJd.  or  iodine  or  oihj  of  its  aolitbid 
taJtt.  A*,  how-uvur,  ibo  (■oRi{>oun<U  formed  in  llio  stomnch  1>^  tbcHO 
Mibstancos  are  not  pormnnont,  a  quick  «molio  muot  follow  tlioir  a>)niia- 
istntion.  For  llio  treatment  of  the  symptoma,  various  subslnnocs  bavo 
hctia  rut^ommcnded.  Aconit«,  CaUbar  boon,"  tobacco,  or  tboir  alkaloids, 
would  apiKMU-  In  bo  indicated  as  pb^iologically  antidotiil.  Tbo  cvidunco 
brought  forward  by  I>r.  Hau^'hton  and  otiiora  is  not  sufBoient  to  establish 
oloarly  the  ospeciul  valuo  of  tobacco,  and  in  the  exporintunls  of  H. 
Amagat  (Journ.  de  Tke'rap.,  1875)  Diootine  seemed  to  bavo  no  power  in 
prorenting  the  death  of  rabbiia  which  bad  revived  a  futal  dose  of 
qtryobnia.  Further,  it  ia  obvious  that  tbo  uso  of  aconite,  or  of  lobsoco, 
tu  large  dos6S,  is  accompanied  with  ^rave  danger,  on  account  of  tliotr 
influence  upon  the  heart,  and  we  bare  in  bi-oinide  of  potassium  a 
substance  devoid  of  any  such  objection,  and  apparently  as  complete  a 
physiological  antidote  to  strychnine  as  are  nny  of  the  substances  above 
named.  The  chief  question  ia  as  to  whether  the  bromide  has  eufllciont 
]>owcr  and  swiflueu  of  notion.  In  Dr.  C.  h.  Bard'a  cusef  (Phila. 
Mrd.  Tima,  i.)>  recovery  afler  tho  ingestion  of  three  grains  of  the 
atltnloid,  without  vomiting,  occunvd  under  the  exhibition  of  a  half- 
ounco  doso  of  the  potassium  salt  and  "  Its  continued  use  in  amallur  doses 
fur  an  ho«ir  or  m."  The  sj'mptonis  were  as  intense  as  waa  eonslatont 
(vith  life,  but  gvrieral  relaxation  wait  produood  ia  thirty  minutes  Aft«r 
the  administration  of  the  conntor-polson. 

Chloral  was  etatod  by  Licbreich,  lu  thorapouUc  dtecoTorer,  to  bo 
anta<^niBtic  to  Btrychniao,  and  it  undoubtodiy  is  so  in  a  meaeuro;  but 
M.  Orr  (Gazette  Jdfdicate^  July  C,  1872)  slated  to  the  French  Academy 
that  he  had  experimentally  proved  Lhat  tbo  doso  of  chloral  which  Liob 
reich  had  relied  on  as  boin^  morlal  to  rabbits  was  very  oOen  not  eo, 
that  the  same  was  true  of  strychnine,  and  ihat  consequently  the  invea- 
tigation  of  Licbreich  was  not  to  be  relied  on  as  proving  the  respective 
antidotal  powers  of  the  drugs;  and,  fbrther,  that  expeHnionta  bad 
^owu  him  that  if  a  certainly- fatal  dose  of  chloral  were  given  to  a 
ibblt,  the  hypodermic  injection  of  strychnine  did  not  alTuct  the  result, 
but  tJiat  his  own  rcsoaruhos  had  not  gone  far  enough  to  establish  the 
exact  rotations  of  the  <lrugs.  Pnjfuaaor  Boniwtt  (flnV.  MeiS.  Journ^ 
vol.  11.,  1871)  has  made  an  clnbomlo  study,  which  agroctt  wiih  the  ox- 
poriments  of  Orr  in  showing  the  non-ofUcionoy  of  sliychninc  in  chloral- 
poixoning,  but  al«o  provex  that  chloral  in  of  great  value  in  poti<oning 
by  tliv  alkaloid.  Out  of  (wonty-onu  rabbits  which  had  roccivvd  much 
more  than  the  minimum  fatal  dOMt  of  Htrychntne  (gr.  ^^  to  tbo  pound), 
fifteen  wore  saved  by  tho  u»o  of  chloral,  an<I  a  few  daj^  later  were 


•  rvt  two  €•«•  of  re*»i«r7  rtrj  doublfnll?  ■llrlbntabl*  to  CiUabtr  bean,  m«  Oilo  iTrW, 
Jlrr-rdtr,  It.  IM. 

t  For  alb*T  fiuocM^il  uiu,  Ms  Xea  StmtMtt,  rol.  It.  p.  U&i  *Im,  Chteagt  Utdlval 
Cmbi'ih/,  1ST*,  IIlU.  ZiV. 
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kilUd  [d  ttota  leu  lo  Ivrvnty  niiiiuUw  by  m  rvpfttilion  of  tho  orijfina] 
doM«  of  sttychnino.  Dr.  Buonctt  fuund  tbttt  tlio  chloml  adtniaistorod 
aflor  lli«  itup«rv«iiUo»  of  oonvulsionit  hikl  less  ofTact  in  raving  life  ia 
dii-<-ct  |iix)|)Qrtioii  U>  iltK  length  of  Unio  liotwooii  iU)  ad  mio  is  (ration  M>d 
thai  of  the  poisoii.  ProfcMor  lEusoioann  (JrcA.  /.  l£xper.  PiUA.  uitd 
Therap.,  x.)  found  it  |io»iblo  to  pruveat  death  by  chloral  in  rabbita 
which  hnd  roouirud  fivu  or  ovod  nix  timos  tho  nuDimum  ililal  do»o  of 
Iho  alknlotd.  Id  various  caMut  iv<  Kivcry  from  iho  otTocts  of  lar-^  doMS 
sf  atryobnino  (Jomx  gmiiis,  Edinb.  Me4.  Journ.,  April,  1875 ;  aix  graln% 
ArcK.  Oea.  de  M^d.,  1883,  i.  74,  where  also  Dumeroua  cases  may  bo  fouDd) 
hae  been  brought  about  by  Uio  uao  of  chloral,  which  must  bo  at  pre&ent 
cooaidci^  a  standard  remedy  ia  atrychmne- poJaopi ug.  Alcohol  has 
been  strongly  rBoomm6iide3Tiy  aomo  autboritiea  (Anuigal,  Stacchint) 
as  antidotal ;  and  when  the  gmat  inuacular  i-elaxation  of  druiikounoas 
is  rcmoinbured,  St  seems  very  probable  that  the  commeiidalion  has  aomo 
basis.  Profuasor  HuHemaiin  \loc.  cit.)  has,  however,  shown  Uiat  alcohol 
oan  acarocly  bu  looked  upon  as  a  real  antagonist  to  the  alkaloid. 

The  beat  trcatiuenl  of  strychnine-poisoning  is  api>arontly  to  be  found 
in  thfi conjoint  usu  of  chloral  and  the  broniido  of  potoasium,  with,  when 
30uvultiiuii-<<  ari!  verj  thtuatuniug.  inhalations  of  nltrito  of  aiii)  I,  ether, 
3r  CTiMi  clil»r>)to>'m-  Half  an  ounce  of  tho  bromide  with  half  a  drachm 
lo  n  dnu-hiit  of  chloral  may  bo  given  at  ohco  In  a  severe  ea.*o;  and 
every  twenty  miniituM  atXcrwaida,  if  nuccHSury,  two  dnichiiu*  of  Uw 
first  and  fiflcon  ^ruins  of  the  socond  remedy. 

In  Eomo  casoe  ariificial  respiration  nii-;ht  possibly  be  of  aorvice.  It 
is  evident  that  Iho  convulsed  muscliM  will  often  roaist  anch  cfTorta  as 
are  usually  made  to  foi'co  air  into  tho  lunga  of  mnn  tut  succcaefuUy  as 
they  do  the  unasaisted  strugj^Ios  of  saturo ;  and  liarloy  states  that  bo 
has  found  artificial  respiration  of  no  uao  whatovor  in  anlmala.  Oo 
the  other  hand,  Leube  {Arch.  Anat.  ».  Physiol.,  18G7),  in  an  apparently 
very  careful  scrica  of  experiments,  found  that  artificial  respiration  has 
great  influonoe  in  saving  or  prolonging  life,  according  to  the  amount  of 
tho  jwiaon  higcited.  In  his  experiments,  the  dose  which  ordinarily 
produced  convulsions  did  not  do  this  ao  long  as  artificial  roepiration 
wiia  kept  nj) ;  and  the  "  lethal  dose"  did  not  kill  if  artificial  respiration 
was  maiulainod  for  four  hours,  although  opisthotonos  was  induced  in 
iomo  caaoa.  Jocholwbn  only  aucoeeded  in  prolonging  life  (AmsInki&'s 
Untersuehangtn,  i.  93),  but  Rosenthal,  according  to  Husemann,  obtained 
similar  results  to  Lcubo,  and  M.  Scbiff  {SchmidCt  Jahrbueher,  Bd.  cxU. 
p.  43)  has,  in  a  aeries  of  uxporimcnla,  corroborated  in  llio  maia  fitcti 
the  roaulta  of  tho  German  iiivosti gators,  although  dixagrtwing  with 
tliein  in  minor  particulars.  Ilo  found  ihat  animals  in  which  forcibit 
nrtilicial  rcHpiraiion  was  maintained  aurviwd  dosM  much  larger  than 
ibosto  ordinarily  fatal.  The  artificial  respiration  was  performed  by 
inserting  a  canula  into  the  trachea  and  filling  tho  lungs  by  foroe. 
Khipp  alao  found  artiUcial  reapiration  of  aorvico.     Xono  of  tho  ordi- 
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awy  mot)io«)s  of  srlificinl  rospirutioQ  in  man  aro,  howoror,  luflicioatly 
|)Owcri\il  to  bo  ol'  nny  mlua. 

Aduixistbation. — jVgj  toQJc,  Blrj'chniHO  muy  ^      •'      >  in  iHl    Uut 

ybeaJtJfl  desired  to  puah  it  until  iU  phyijolo^iLnl  <  uy  luLniii^itMl, 

I  in  acme  cows  of  parat^sis.  it  ehoulcl  bo  nlwnj-B  atlminiMterod  a«  Itio 
Hulphate  in  aoltition.  bocutiM  death  lins  occurred  IVoni  an  irrugidnrity  io 
tho  soluliop  of  the  pilb  in  the  nlinicntarj-  onnni  iind  tUo  conKoquonC 
Bimullanooua  Icttini;  looeo  ol'  v  I  it  l;»  (tmoiitit  of  tliu  ullodoid.  Thvro  ia 
BO  pi-uuf  ol  »  vumulalivu  iii  ti^n  mi'  tliitt  nlltaloid  u-liun  glrvn  us  above 
lirectod.  TUo  doao  of  atryc-liniiiu  und  it«  biiIM  am  »  bilWr  lonio  \i  froRi 
gnu-twcnttolh  to  ono-thirliutti  of  a  grain.  In  nurvtniH  divcuHM  and 
Fothcr  nlfocUona  whvn  pronuuiiro<l  iuMuunco  U  nocwenvy,  tho  dom  nbould 
li«  jnniimllj  in<-r.'ju»-rl  umi]  nii.  <  uliir  twitching,  iliffncw  of  tho  noole 
or  legs,  or  othor  eymplomii  iiru  manituHtud. 

SrsrcaMx^   S'ulph-u.      U.S. — Sulphate  of  Stri/chnme  occurs  In 
iainat«,  priamatic  cryatals.     It  is  eolublo  in  iVHtcr,  and  tfatjroforo  prof- 
twuble  to  tlio  alluloid  lor  h^-podonuiu  use.    Dose,  ono-twooUolb  of  u 
gnio. 

Brvoine. — Strychnine  olitig«  so  donely  to  brucina  Uiat  the  physio- 
Ogioal  octioiks  aiu-il}Uti.id  to  brut^ine  Itiivo  no  doubt  somollmcs  boen 
luaed  bj  ooutantiiiAtiiig  atrychninv.  Xhoro  ia  good  reason  fur  sua- 
pocting  that  thia  happonod  in  the  olaboriite  invootigation  of  L.  Wint- 
^Bonroid  (Vistert.  Inaug.,  Oenera,  1932),  who  found  that  bnicinc  acta  aa 
I  Btimulaut  to  the  spinal  cord  and  a  panilyeaut  to  iho  motor  nerves, 
dcwB  not  inflaonce  the  cerebrum  or  tho  sensory  nerves:  in  tlie 
llgtior  animals,  nt  first  it  Incrcoeos  the  arterial  pressure,  and  nf\erwarda 
Imsods  it.  paralyzes  In  large  do-ies  the  vagi,  causes  death  by  osjihyxia, 
»nd  in  other  ways  acts  like  fltrychtiino.  The  more  rocunt  oxpcrlmonta  of 
Lander  Urunlon  (./uurn.  C/icm.  Soc,  L88.'>)  are  in  accord  with  tho  reaulta 
obtained  by  Wintzenruid  in  showing  that  bmcinv  cnuKoa  apInaJ  conval- 
sions  in  mnnunnls  when  injectxd  directly  into  the  circulation.  Brunton 
found,  however,  that  when  taken  by  the  mouth  it  produces  nosymp> 
tonu,  probably  because  It  \»  excreted  as  rapidly  an  it  is  absorbed.  Dr. 
Thomu  J.  Mays  discovered  that  t;n^nlno,  which  he  believed  to  bo  chem- 
leally  pure,  causes  when  injected  hypoderinically  Into  the  fri>g  a  sliort 
period  of  motor  paralysis  succeeded  by  convulnions  of  «pinal  origin, 
without  Impnfrment  of  gunvml  sensibility,  and  finally  death  ft-nm  w*. 
phyxia.  Ui-ought  in  contact  with  the  Isolated  fVog'a  heart,  it  at  first 
distinctly  tho  rapidity  and  forcoof  the  beat,  and  finally 
rnrei^edJUluliftatole.  When  locally  applied  to  tTie  norros  of  the  frog, 
it  ropldty  produ6ca~a  j)aralyst3  of  the  sensory  fibres  {Journal  of  Phya- 
Viology,  viii,).  Tlni  In<]  Dr.  Mays  to  test  it  as  a  local  aniV'Sthetio  in  man, 
7  And  he  found  that  a  five-  or  tutiper-cent.  solution  applied  to  the  mucous  ' 
membrano  of  lh«  mouth  caused  rapid  loss  of  aenatbility.    It  ia  also 
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BBBCricd  (ooxorl  a  mftrkod  influgoco  op  tho  akin,  a  twcnty-por-cont. 
solution  applied  u>  tfafi  l>ac^  of  t^o  bund  dtusing  pranounood  impairment  i 
of  MOMbilily.yDr.  Jilny*  usud  lliitt  solution  will)  ozcellont  rMulu  for^ 
tho  roliof  of  tho  ittbing  of  chrunio  pniritut.  Dr.  Bslph  Vf.  ZoiM 
(^Therap.  Oa:.,  vol,  xviii.  p. 469)  iind  Hr.  Chnrl«e  H.  Burnvtt  Imvu  found 
thnt  thoapplioiktion  of  ii  fivo-p«r-coQt.  solution  in  cases  of  inftiiniinutioii  in 
or  iiboul  tho  cxtornal  citr  usually  gives  rory  marked  rulivf  Dr.  Burnett 
stutcs  thnt  bis  rosulls  woro  far  more  eittisfacton,'  U>iia  those  which  ho 
has  oblaioed  with  cocaino.  In  uoing  tho  brucinv  as  »  local  nrnwlholii; 
it  is  essential  that  it  bo  choinjcnlly  puro :  the  nitrate  or  tlio  sulphate 
may  be  selected,  and  one  drop  of  hydrochloric  or  sulphuric  acid  should 
bo  added  to  tho  solution  for  onth  thi-uo  grains  of  the  alkaloid  salt. 

loxATiA.  U.S. — Tho  seeds  of  Strj-ehnos  Ignatia,  a  tree  growing  in 
the  Philippine  iMland*.  The  St.  Ignatius  Beans  are  ]>alo  brown,  about 
nn  inch  in  lunirlh,  loM  in  broafltb,  often  anj^ulnr,  with  tbroo  or  four 
faeot*,  covered  witl»  a  very  fine,  scarcely  visible  down.  They  bavo  been 
oumpnred  by  some  to  an  olive  in  sizo  and  appearance.  They  conlAin 
hirgely  of  iho  igosuratcs  of  strychnine  and  of  brucino,  and  aro  idenii- 
cat  in  their  therapeutic  value  n-ilh  dux  romioa.  The  only  oUtcinal 
preparations  are  tho  abstract  {Abstraetum  lynatite,  U.S.),  doso,  one  grain, 
and  tho  tincture  {Tinctura  Ignatkv — 1  to  10,  U.S.),  dose,  twenty  minims ; 
tho  dose  of  Uio  extract  {_£jrtrntium  Ignatia,  U.S.  1870)  l.a  one-four -Ji  tq 
Q|W-b»lf  a  graJB. 


FAMILY  VI-DEPRESSO-MOTOEa 


VfTDSR  thU  hooding  iiro  poiisidcrwl  oerljiin  drugs  which  nra  uae<I  for 

tho  purpofle  of  Ironing  Uio  uctivity  of  tho  spinal  cord.    Tinjy  bavo, 

:  eJtcciplln  thin  particular,  but  liltls  ia  oommon  in  thoir  action,  nnd  muet 

bo  studied  individuHlly. 

PHYSOSTIOMA-OALABAB  BEAN.  U,S. 
An  irrogular,  ldd(i<;y-ahapud  lv«m,  uboulanjucliiaJuiigth  and  tbroo* 
fourtlifl  of  an  inch  wJdo.  tho  pnxiuci  of  the  Phj-stwtiijtna  vcncnosum, 
a  p«ronnial  woody  ercoper  of  ^iliil^er,  AfVicR,  where  the  benn  baa  been 
used  by  tho  natiToa  aa  nn  ordoal  tost  for  criminals,  witchea,  etc,  ainco 
time  Immemorial.  It  contains  an  nlkitloid  icnown  as  physoxtigmine,  or 
eieritu.  E.  Uamack  aad  L.  Witltowski  (Areh.  /.  Ei:per.  Path.  u.  Fharm., 
Bd.  T.)  have  deacribed  a  poffcrfhl  tctauizing^ alkaloid,  ciUitiarine,  whichj 
.  ia  Bometimes  abundant  in  commoroial  exiraots  of  Cnial>ar  bi-an.  As 
,  Profteaor  Harnaok  boa  produced  it  from  phyaoatigiuine,  it  is  probably 
a  deoompotilion  prvdnet  from  that  alkaloid  (see  nliio  Arch.  /.  Kxper. 
Bxth.  V.  Warm.,  viii.  1« ;  ix.  434  ;  x.  301).  Tho  probability  thai  phy»o»- 
ligmino  rvndily  undergoes  tleoompoitilion  ia  ini.-rva«od  by  tlio  aswrtioiift 
of  K.  W.  Ebcnt  that  I  here  ore  wven  organic  principle*  in  Calnhor  beun, 
— eseriao.  or  phvsoitti^raip*'.  iwaridine,  calyabjno.  pbyaoatigmino-blK 
raferoaftrino  (we  Dietrich  Schwcder,  Dorpat  3%e«i«,*  1889) . 

PsraioLooicAL  Action. — When   an  animal   rceoivoa  a  amftll  Ritol 

>  doee  of  Calabar  boun,  at^«r  n  time  nitiauular  tromore  appear,  and  almosC 

[.tounediately  the  animal  lalla  to  (ho  ground,  or  ties  down,  in  a  state 

of  perfvor  I. him!  '  Mlity.    Tbo  pupils  generally  contract,  and  ihe 

reapiratiu.i-^  li. "  iri'o^'ular,  and  oAon  atcrtoroua.     All  reflox 

actions  are  almost  at  once  diminiahed,  and  thia  diminulioD  grows 

I  ip-eatw  and  greater,  until  it  euda  in  their  completo  abolition.    So  long 

"M  the  fondiiion  of  the  motor  ayscem  allows  of  it,  evidences  of  aensi- 

btlity  are  manifested  whenever  the  animal  is  in  any  way  injured.    Ao< 

cording  to  Clemenli  Fapi  (Sckmidl't  JaArb.,  Bd.  cxlil.  p.  287),  tho  voice 

b  completely  lost.    The  muscular  tremoni  pcraiat  during  tho  whole 

I  period  of  parolysii,  and,  indeed,  even  nfler  ceasation  of  llio  rwpirallon. 

Th«y  vary  greatly  in  intenaiiy,»ndin  aomo  «Moa  are  so  severe  (Fraaer) 

u  to  Emulate  general  convulsions.    As  tho  minulea  go  by,  the  rhythm 

of  tho  rofpirnttoa  becomes  more  and  more  afToctod,  and  at  last  death 


*  Fn  ahiiDi*l>7  ot  CblLbiu  bon,  ■»  thii  thsli. 
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tnkos  pWo  qutctly,  conaciouMioa*  boing  preserved  unUl  the  laat  Tow 
gMplng  rcspimiions  oIo«o  the  scene.  t\\o  pupils  winctimiM,  but  not 
■Ivnj'ft,  clilale  iminc<linl«Iy  after  dcntb.  Aocoixling  to  Uio  oxperimoiit* 
of  I)r.  Fr3->*ov,  llio  boUily  t«mpi'riituro  it)  Hlighlly  clvvaled. 

Aflvr  11  Hmnll  luihal  dotio  of  the  poison,  tlio  fatal  rwuli  is  nliroys  dug 
to  fitiluru  of  iJk}  n'wpirftlion,  and  if  Uio  body  b«  Hi  odoc opanod  the  heart 
u  found  still  l>i-atingi  inJood,  it  has  boco  soon  to  CAntinuo  to  do  so  tor 
ono  and  a  half  lioura  aft«r  death  (Fnusor).  If  a  very  Inr^  amount  of 
the  dnig  bo  fpvon,  the  animal  fUlls  almost  at  onco,  pamtysod,  with  only 
a  few  muscular  tvritchinf;s.  The  pupils  contract,  and  in  a  very  short 
time  the  gasping  i;e«piratioti  ceases.  The'hcartis  now  found  dieteodod 
and  pnaave.  but  olton  will  contract  under  the  atimulatioa  of  a  galvanio 
flurnaxt. 

Tremors  have  been  seen  after  the  adrniniatration  of  the  eo>calIed  pun 
phyaostigmine  by  Koiubach  and  FrAhlicli.  K6!i1or, Kossbaoh,  and  othun 
have  oven  afflmicd  that  Calabar  bean  producoaa  tolauic  intox  Scat  ion  - 
A  plausible  e.^plauation  of  thwc  singular  obacrvationa,  and  of  many  of 
the  (iiHcrepanciea  of  authorities,  la  to  l^n  ttmwA  in  thg  dfaWVflT  ***!  f?*^*^ 
.^arine.  lis  diBcoveron  atate  that  it  prniim-ga  &tm.  a  TirtUinl,  ^^t^nim.  and 
'  jtftorwarda  parqlyiiiit.  It  ■»  plain  how  ita  prcaenoo  In  varyinjj  amounts 
in  Calabar  bean  preparations  would  modliy  their  action.  The  fcaearchoa 
qT^Kohlcr,  of  YintHthgau,  and  of  ItoAalutch  and  FVShlich  aro  specially 
open  to  doubt,  on  account  of  llicir  slutemenlii  that  Cajabar  bean  telaii- 
izca.  It  in  vcr}'  probable  that  iho  extracta  used  by  ihum  contained  a 
DOlablo  pcrc'onlugo  of  calabarino. 

The  Bjinptonis  Induced  by  the  drug  in  man  are  completely  parallel 
with  thoso  thitt  occur  in  the  lower  animals.  They  arw  giddinoM,  tcw- 
ttned  heart-action,  i;reat  muscular  weakness,  with,  in  nioat  coaoe,  Ooii 
traction  of  tho  pupil,  and  sonietinica  ■>^Ui_vomi^g,  anJ  sfill  mora 
commonly  with  piiri'lii-  uijii.h  iiinv  In.'  v.  i  ,-  Tiio.  A  pupil  of  Gublor 
took  O.Ia  grain  of  ili^.:  -mlj.liiile  of  t-.i-imj.  una  -rilTiTcI,  nllcr  a  timoy 
uauseA,gidiliii<.>H>.  and  intense  muacular  wcalui'  '  il. .:  I   '  .'  i,!.l  not 

Btandj  tliri'c-iiu  Altera  of  an  hour  nt\urwnr(i.-<  i^  i   '      i   ifiul 

Boluliou  mixL'd  niLh  bile,  but  hitt  vtrongtli  dil  ::  i     ><  u  iuri 

two  atid  a  half  hutii-«. 

Tho  question  hk<re  naturally  nrittes.  To  what  is  tho  paralysis  so 
prominent  In  poisoning  by  Calabar  bean  duo?  It  is  evident  that  thu 
Htnipunsion  of  ruflex  notion  utn  h»vo  only  throe  sourevA, — parulysia  of 
the  spinal  oord,  of  thu  norvo-trunks,  or  of  the  niusclc*.  I  shall  examine 
the  action  of  tbo  arug  upon  thoeo  organs  in  inverse  order. 

Jfu<rfe«.— The  continuance  of  the  muscular  movements  after  death 
indicates  tlial  they  ai-e  due  to  a  direct  action  of  the  drn^  upon  the  miiaelefi. 
Thi«  conclusion  is  eatabtishod  by  the  experiments  of  Laschkewioh  (  Fii 
cfiow't  Architf,  18GS,  lid.  xxxv.  p.  294),  of  Fi-aaer  (toe.  at.},  and  of  Leven 
and  Laborde  {Schmidl'i  Jahrb.,  Bd.  cxlvL  p.  1S6).  AH  of  these  Inve^tU 
gators  have  noted  that  after  death  these  contracliona  are  iucrcasod  b; 
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to  tbo  nir  and  hj  direct  stimulation  of  tb«  rousolefli  and 
Fraser  biu  found  that  they  oocur  in  the  froj-doripg  llfq  after  acctjon 
of  the  eupplvipf;  neira.  and  also  in  a  muscle  actually  cut  out  of  tho 
body.  Lasebkewioh  fans  confirmed  tho  latter  fact  In  the  caso  of  warm* 
blooded  animala,  and  Leven  and  Labordo  hare  proved  that  proriout 
destruction  of  the  lower  end  of  the  spinal  oord  in  a  guSnea-pig  doon 
sot  prevent  the  development  of  tho  inuwular  twitcbliiga  in  the  hind 
Schwcdor  {loe.  cit.)  contends  that  tho  action  of  tho  poieon  ie  nni, 
^bowovor,  upon  tbo  muscular  utructuro  itoclf,  but  upon  the  peripheral 
Qorvo^Mtdingfi  in  tbo  muscle,  basin/;  bis  concluMons  ospociatly  npon  the 
ilUgad  (hot.  that  previwis  hypo'lormic  injections  of  atropine  or  ciiraro 
itUie  development  of  rigtdily  in  tho  anitke  poisoned  with  physos- 
tigmine.  ItiBcerfnin  that  the  final  paralysis  produced  by  Calabar  bean 
ia  not  of  muBcular  origin,  eincy  at  tjie  time  of  death  the  contraeiilily 
of  the  muHclea  is  in  no  wav  dimipiehed.  but,  on  the  contrary.  Frawr  has 
iBotod_th«t  losB  of  contractility  and  rigw  mortis  are  greatly  delayed  in 
Calabar-bean  potsoning. 

IffTve*.—'iLbo  paralysis  caused  by  the  physosttgma  ts  not  due  to  an 

action  on  the  nor^'e-trunks,  since  Dr.  Laschkewich,  Dr.  Vintschi^nii 

{he.  tit,  p.  Ifil),  and  also  Dr.  t'rneer,  have  found  that  when  the  gaU 

vanio  current  U  applied  to  the  crural  nerve  of  either  cold-  or  warm- 

Lblooded  antnials  rapidly  U'Ahd  vrkU  £nlaSar  bean,  contractions  are 

rfrealy  induced  in  the  tTibutaiy  muscles. 

Indeed,   the  ScoCch   investigator,   carrying   bia  experiments  stEII 

fbrtb«r.  and  tiHin;;  didioate  !n.^trumenta  wbieh  it  ia  not  noccNsar}'  boro 

to  dcAcribo,  discovered  tbnt  when  ihu  artery  going  to  a  hind  le;;  was 

ktied  in  a  frog  before  tho  ad  miniat ration  of  the  poison,  alXer  a  qttek 

[doafb  Ibo  rate  of  conduction  of  impulse  was  aa  rapid  in  the  nerve  to 

jwhlob  the  poison  had  had  IVoo  aocuaa,  a.s  in  Its  protected  fellow.    Not- 

tvithstanding  tlicse  facta,  th«  drug  Is  not  enilrcly  without  influenea 

apoa  the  nervca,  atnco  Dr.  Prosor  baa  found  that  when  the  blood-vcft- 

■cJa  of  a  frog'a  log  arc  tied,  and  ihe  animal  slowly  poisoned  by  a  eiuall 

Ldoae  of  the  oxtiaot,  while  oven  many  niinuiMi  after  cessation  of  respi- 

■Mtlon  both  nerves  seem  equally  intact,  yet  finally  a  time  comes  when 

Iho  norva  of  the  poisoned  leg  refuxos  to  react  to  tho  galvanic  stimulus, 

although  the  rnnetionnt  power  of  tb«  protected  nerve,  as  well  as  of  the 

miMclea,  is  still  perftcl.    This  loss  of  ftinctionn!  power  Is  probably 

I  rather  in  the  termination  of  tbo  norvo  thiin  in  the  trunk,  for  Dr. 

Fra*cr  found  that  when  all  tho  blood-vcssola  supplying  tho  gastrocno- 

ntiua  muscle  wuru  cut  in  a  frog  and  the  animal  poittoned,  at  a  certain 

time  irritation  of  tho  onirid  norvo  produced  spasms  of  tho  gastiocne- 

mius  alono.     It  is  to  be  noted  that  this  perturbation  of  tho  peripheral 

nerves  has  only  boon  scon  in  tho  frog  when  slowly  poisoned,  in  which 

caae  tho  heart  continues  to  boat  long  after  tho  cessation  of  rospiraUon, 

ao  tbal  tho  nervea  are  as  ic  were  macerated  in  a  solution  of  the  poison. 

It<  exEstence  even  in  this  feoblo  dcgroc  is  denied  by  Hamack  and 
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Witl<ow&ki.    In  frog«,  noil  still  moro  in  wurm-l>lood«d  animab,  norvo- 
paratyHis,  if  it  oxisU  ut  all,  is  of  «ucb^light_iut<i)uiQr  ■»  to  bo  of  po   I 
practical  impnr'^in-c 

Tiio  itUi  r  ill  i:  , .  ii  *  prolabl/  prcwwvo  thoir  fun<ittoKi  nftor  tho 
iij  '  t  !  io«  bnvu  bwn nl{e£!oil,  as  was  wcmiiigly  prgv^  ^p  Dr.  ^fmer> 
C\jii.  i;iiii:lllB  (he,  fif  "  '''":  V'v  'ving  tbo  vossola  ID  tbo  loft  Jog  of  K  frojT 
vviikli  n-as  sfUrn.i  1  with  stryclitiinu,  wlion  il  was  found 

Itiat  rofldX  inovctnuutii  wuiv  uxcituJ  in  iho  left  loig  by  irritation  of  tliu 
right  foot  long  nitor  in-italioD  of  the  loft  foot  hati  ouasvil  to  causo 
luovemonls  in  the  right  leg. 

Dr.  Fraser  studied  to  eomo  extent  tlio  effect  of  a  stronff  solution  of 
llie  poison  when  applied  locally  to  a  ncrvo,  and  found  thnt  the  oiTorenl 
flbre-i  were  affected  before  the  afferent,  and  that  finally  the  (Unction  of 
both  of  them  waa  abolfuhed. 

Spinal  Cord. — Since  the  abolition  of  reflex  activity  has  ita  ori^n 
neither  in  tbo  muscular  system  nor  iti  the  norve-truuks,  it  must  bo 
»pina).  Tho  truth  of  this  conctunion  arrived  at  by  excluaion  has  been 
abunclnntly  domonatrnlod  by  direct  experiment.  Thus,  Frasor,  Har- 
naolc,  Witkowski,  and  others  havo  found  that  if  in  the  ftog  a  peripbenl 
nerve  bo  protuctud  by  tying  its  artery  and  tlio  batrachian  bo  poisoned 
with  Cahibar  boan,  the  paralysis  in  the  prot««l«d  limb  occurs  pari 
paiiu  with  that  in  the  remainder  of  the  body.  Again,  Frsimr  divided 
tho  opinal  cord  of  a  IVog.  and  Ihonvut  or  lied  all  the  bltiod-vesMls  going 
to  the  posterior  section  of  it.  Afler  tlii«,  tho  animal  wiui  poisoned  witb 
pbysostignm,  and,  while  Iho  imual  symptoms  developed  tJtotneelres  in 
tbo  anterior  portion  of  the  body,  reflex  actions  were  unaBBOted  in  tho 
posterior  part,  l-'urtlicr,  Dr.  Krasor  has  found  that  when  the  poison  la 
applied  dirocily  lo  the  cord,  lilirillary  contractions,*  due  probably  to  a 
local  irritant  inltuonce,  are  induood  in  the  mttsclus  supplied  iVom  botonr 
the  point  of  application,  but  in  a  little  while  all  movcmotits  ccaso,  and 
oven  galvAnixatiun  of  tho  cord  is  itself  unable  to  elicit  rosponse.  It 
•ooms  compluColy  established  by  the  evidenoo  which  has  been  broiifjlit 
forwuni  that  ihe  most  prominent  ofiect  of  Cahibor  bean  'fl.fl  d^^s^itt 
acthn  upon  the  spinal  centres. 

ibieonfl;^  nowoTor,  it  lias  been  assorted  by  Papi  {Schmidts  Jahrb., 


■  Scvanl  ob((rr«r(  t>*1i*T«  thai  Cn>Ubar  bvnn,  lo  imkll  dotM.  Ml«  a*  s  Mlniulaal  to  tlu 
•plnal  wrJ.  Tliui.  M.  V'iDt>cb[Bii  (.Vjuiinytt.  J/uf*.  Xai.  CLim  Aknit.  Winn,  IIV**,.  IHT, 
Bd.  It.,  Abtli.  LI,  p.  iU)  iDltnii  Ibil  In  >  frog  shois  lliaa  bs  bad  tl«l  (b«  polMiD  )ir«4ntwl 
Tlolrnl  fOniulaiaDt,  «hl4b  alTnilad  tbo  pruUcIotl  Ipk*.  *ntl  mntl,  lh«n>(at«,  h»i»  htn  of 
otnlnil  origin.  Tho  pltuiiblociiilaDKiiuni  a1  ttaU  luu***  IbeuwItM:  firtt,  lk«l  Iha  phjpm- 
ll^lnc  btoI  flODUIncd  go  me  art  kc  Impurllji  •tfniid,  Ihe  ■ell-knonn  bnl  thAt  corlakD  fplual 
dvpTVatAlU  pioduov  iwiiTuIiiunr,  ot  aren  aiEil«d  rrBoi  Ai^liun.bj  iimljiing  t«B*i  iabibltiiin, 
or  In  ipmo  UDkaonn  «kj-  1'bo  probability  o(  Impurltj  vTdliftlulil  IiIoqihuuI  b]i  tkvBiawlias 
ofPrafMMrllaniuklilivlt./.  £/].rr. /■aM.w./-Atiri>i.,  till.  ]»j  Ix.  114  (X.]OlMbalM*nsk'( 
**«Al>barinuiii  |>uruin"  wntaint  UiOa  otvo  nlabarina.  SebKvdvr,  hav»«r  {Ki^rti,  I)orpal 
Tbealf,  IHSVI,  alaimi  tbat  Ibc  puts  pbyKKticinlao,  lo  UBtll  iatm,  aoU  u  t,  dlilloTt  (llaiulftol 
10  tb«  Mnbnl,  mpirutorj,  knd  TMO-motoi  ceiilnk. 
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Bd.  oxliE.  p.  287)  that  th«ro  In  in  iVoigs,  preceding  tho  etage  ot  dopres- 
tloa,  one  of  exftltutJoa  of  reflex  aclton;  and  also,  on  the  strepj^th  of 
soiHO  oxpcrimonW  upon  uniniaU  vilh  one-aided  section  of  the  optic 
Umlnmtu,  that  the  mi»o  of  lofs  of  voluntary  inovemeut  in  Calabai 
bcaa  poivofling  i«  pikmlyain  of  the  conducting  fibres  passing  ttam  the 
upper  bruin  to  tho  spinul  c«ntro«.  I  have  not  been  ahlo  to  procure  thu 
original  paper  of  I>r.  Pnpi  {Gazz.  Lomb.,  1866),  but  hi«  oonolufliona 
sooiR  to  mo  hifh^y  ^i|gpp^habln.  Tho  primary  stogo  of  reflex  activity 
probably  yia^  produced  by  calabarino  pnueut  in  tho  oxlract  used  by 
Kim. 

Cirevlatlon. — Ilarioy  (?oe.  cit.,  p.  151)  and  Pnpi  (foe.  cit.,  p.  287) 
usert  that  Calabar  boun  lios  littlo  or  no  inflitonoo  upon  the  huarl^  but 
they  aro  undonbtwUy  io  arror.  According  to  Hamaclc  and  WitkowsUi, 
in  the  fVog  under  the  influonce  of  tho  poison  tho  hoarl'ti  contrnetionH 
become  slower  and  Htronifor.  When  a  mammal  a  poisoned  with  BTniiU 
doMS,  the  cardiao  action  of  tbo  drug  is  suboi-dinnle  to  that  upon  tho 
aeryooentrea ;  but,  as  haft 'been  shown  by  Br.  Frneer,  when  very  large 
doses  of  tlie  poison  are  administei-cd,  espocially  if  they  be  injected  into 
the  jugular  vein,  death  results  fVom  syncope  or  ftam  ooDsentnnooua 
fkilure  of  tlio  cardjao  and  the  nwpiratory  functions,  and  the  heart  is 
found  arreatod  In  diastole,  flaoold,  bat,  aooordlng  to  Dr.  Frasor  and  to 
Drs.  C.  Arnslein  and  P.  SustnohinHky  (^Untertuch.  Phifsiolog.  Laborator. 
Wurtbur^,  Thvil  li.  p.  86),  ^es£ooding,  though  fbebly  and  un<!eu«iuly, 
to  direct  aUmul^ywi.  Is  tho  fVog,  Boasbaeb  and  Fi-fiblich  (Pharmak. 
^^ersuch,  i.  p.  Sfi)  liftvo  found  that  the  arrested  heart  i:«  insonsibl* 
to  stimuli. 

Sv  bon  stnnllor  dosos  of  tho  poison  aro  eichibUod,  then  is  slowing 
of  tho  heart's  action,  as  has  boon  notod  by  Laschkewich  (foe.  cit.,  p. 
298),  hy'l'nu^nr  (loc.  dt,  p.  48),  by  Dr.  J.  I'achnu  (Archiv  der  HeiU 
knnde,  1866,  p.  70),  aod_by  other  obeervcre.  Allboui^h,  according  to 
tho  oxperimenta  of  I>r7fTaBer,  tneig  is  at  first  a  elighl  fall  of  the 
blood-proBsare;.  wliicb  ia  proWbly  dae,  as  he  &oUevee7  to  diminished 
t)uIso-A;e^oncy,  yet,  in  spite  of  tlio  continHnnee  of  the  slow  pulse, 
the  arterial  tonaiun  soon  recovers  itself,  and  remains  for  a  long  time 
much  above  the  ponnal  I'ii^i,  ".  Iille  at  the  same  time  the  tndividuul 
cardiao  beata  are  greatly  iinitt;,Bod  in  strength  (Praser,  BezoM  and 
G6t«'J!  Ftnatly,  the  arlonal  prof^Hure  lalla  tar  bulow  normal,  uiiU  the 
power  of  the  hcAit  is  gradually  cxtingtii^hod. 

'I'he  qaosRonas  to  tho  exact  method  in  which  these  changes  are 
wrought  is  of  Tory  difficult  answer.  The  long  diastolic  pauses  and  tho 
slow  strong  beat  of  the  heart  suggest  at  once  that  a  chtof  action  of 
(he  drug  la  upon  the  inhibitor^'  cardiac  nervous  system.  Tachau,  how- 
ever (ItK-  ciL,  p.  172),  found  that  after  soetion  of  the  vagi  the  poison 

*  I  hura  Mt  Mtn  lbs  Dtijciakl  p&psr  or  IhMc  outboritia  in  lb«  CmlntWiit  /Ur  ttid. 
Vi—ntk^  IStT,  but  itaM*  Ibvn  ftam  Ibo  pnp>r  of  AniaUin  uDd  &ii>iKbinikjr. 
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prodtiGos  Ihoee  phenomena  in  an  avon  more  intenso  degree  Utan  in  tb« 
normal  faeartv  Ah  this  hue  been  continued  by  [.ngehkewich  {he,  ciL"), 
by  Pniser  (loc.  «'(.,  p.  49),  and  by  IlarDack  and  Witkowaki  (lae.  cit,,  p. 
419),  it  must  beaceopied  as  ajjrovodjlact,  eepocially  since  VinUcbgau 
haa  found  {he.  cit.,  p.  71)  that  if  in  the  froK  the  brain  and  the  meduUft 
be  dofitroyod,  phyaoati^mine  atill  acta  in  iU  usual  way  on  the  heart.* 
Tfichau  oonxider!!  that  this  demonsLratoa  that  tiio  cardiac  phenomena 
of  Calabar  bean  poiHoutnf;  aro  not  duo  to  an  action  of  the  drug  upon 
the  inhibitory  nerveo.  Arntttoiii  and  Siutaohinifky,  however,  admitting 
the  faet,  deny  that  it  warraiilst  Iho  coiicliwion-  Their  idea  ftnoottrn  la 
he  lliftt  it  is  conooivablo  that  a  nubslaiico  sIiouM  -.n  ;i  '■'T-  : .  t bo  poripb- 
«nd  inbiliitory  iiervo^ndings  as  to  caiwc  them  i  :  tho  actKMi 

of^i&fllieart  vritbout  any  external  in)|)ulse,  and  consequent ly_whcii 
Bopgrated  IVom  the  norTO-centro6.  Ktfhior,  JIamack,  and  Witkowslci 
have  all  found  that  in  the  fVo^  Calabar  bean  still  lessens  iho  pulse-rate 
after  complete  paralysis  of  tho  peripheral  vagi  by  atropine  t  (ArcKit 
f.  Exper.  Path.  I'harm.,  Bd.  i.  p.  280).  Kfihler  believea  that  bis  «i- 
ponracnts  prove  that  the  Calabar  b^a^paralygce  the  cardiac  acccto. 
rator  nerves.  It  will  be  reniembcreif,  however,  that  Vintschgau  fbimd 
that  Calabai'  bean  exorujta  normal  influence  uppp_  the^hMrt^after^e- 
Bbitctlon^ofJheacOQlerator  centres.  Whatever  may  be  the  action  of 
Bmall  doses  of  phi'aosljgnuiie  upon  the  vagi  and  accoleratoni,  !t  ocems 
to  me  that  it  nniNt  be  i-oiiNidcred  established  that  the  general  cardiac 
symptoms  are  due  to  a  direct  action  upon  the  heart-muscle  or  its  eon- 
toined  f^n;;lia. 

In  regard  to  the  action  of  the  drujE;  upon  the  peripheral  vapi,  the 
following  resume  of  the  evidence  is  of  interest.  Arnslein  sod  Sus- 
techinsky  found  that  the  excitability  of  the  peripheral  cardiac  vagi  jg 
iiK»«asod  by  Oalabar  beiau.  They  first  t«9tfld  tho  effect  of  graduated 
galTsnlo  currents  applied  to  the  divided  vagi  in  the  animal  to  be  ex> 
peorimentcd  with,  until  the  exact  strength  of  the  woakeat  curreal 
capable  of  cauHtng  diastolic  arrest  was  demonstrated,  and  then  exhib- 
ited tho  drug  and  tt.-stod  the  nerves  afterwards.  Thoy  used  in  them 
exporinionts  both  rabbits  and  guinea-pigs,  and  found  tliat,  without  a 
etnglo  exception,  eurrents  much  weaker  than  those  which  previously 
wore  barely  ofl'uclive  woiild,  after  the  poiaouing,  atop  tho  hoart;  alao 
the  auper-exvi lability  of  the  peripheral  inhlbitoty  nerves  was  shown 
by  the  laut  that  »niJer  the  inlliiencc  of  the  drug  the  diastolic  amst 
continued  much  longer  (iiun  normal  Vkttvr  the  witlidrawal  of  the  stim- 

■  Th*  fMt  tbaCCklitfau  bean  H1>  in  luaianloiiinnKrafriirKaorinn  nf  ()»  {ar  vagain  iixli- 
iat«  that  It  bu  no  influciiat  D|i9a  (be  inhibitorjr  a«nlr»,— ■  onnoluiiun  ounDriDCd  bf  Arnilcln 
■nil  SiiUlKliinik;  (lor.  rll.,  f.  102),  nbo  KiiiikI  tliM  nn  tsJeotioD  of  tbs  drug  Into  SMrotld — 
i.e.,  iDte  lh<  InhlbltAr;  ««ntre — did  not  eau*e  mj  marhcd  immediata  dltninntiaD  ta  tb>  oum- 
Iin  of  Ih*  rar^lino  imlnlinni. 

I  RuHbacb  Bn.!  PrSbtioli  [for.  dc,  p.  b9)  kuail  thtt  in  trofX  altbauj-h  tb<  n^t  ira  ant 
moto  •nilabl*  bofbra  thia  ttttr  tb«  polionlng.  itiinaliition  at  tb«  ranout  RtnuMi  lad  i/t  th* 
■hHoIi*  bo  oiucb  mor*  tbaa  th*  Donaal  inSuviii!*, — Kliiah  b  ttrj  txtttat^iauj,  it  tm*. 
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'ttlus  iVom  the  vaffi.    Those  «]cp6rinM>nte  havo  been  dtroctly  gorrobo- 

rated  by  Itoaal'ach  and  Frohlich  upon  tlw  rtbbit  (foe.  eit.,  p.  »7).    Dr. 

-Frasor'B  exjierimenta  upoD  the  looal  cardiac  appliwUon  of  tho  dfug 

Fara  atoo  seemiimly  oonflrmative  of  tfaoee  of  Arnatoin  >nd  Suat^ditiiaky, 

tor  ho  found  that  wbaa  tho  poieon  waa  nMT(iirect1y'^n  tb<  hoftrt,  or 

liito  in     f  "r^  cEiinbiirai.  it  cauacd  a  prolonged  diastolic  TMiiiao.  iollowod 

hyu  ria  Int«TTupt«d  by  pauses,  and  llimllj' by  resumption  of  roj>> 

utnr  <    :  01-  cltio  by  diastolic  arrest,  the  heart  still  rotainin;; 

iUt  pu^'.^i  ..;  ..  .,.<jiiding,  in  an  embikrraflscd  nianncr,  to  stimuli.    Tboae 

t«xp«riin«nia  oortainly  Heem  to  provo  tJiat  Calnbar  bean  doca  o^nse 

iMcitnUon  of  tho  periphomi  cardinc  appftratun.     Aniatein  and  Stis- 

Ji)»kj  fbrtkcr  confirm  thorn  by  otiior  oxpoHmonta  of  imtcb  in- 

^ ThT  Injoctod  into  ntbbil«  Hiicb  umDuntft  of  atropino  as  oom- 

ptotcly  to'paralyiw  tho  porijihural  ciirdiao  vagi,  so  lliat  tbe  strohgoat 
gota  ffbcn  appliod  to  tb«  ncr^-vn  fitikd  to  influcnco  tko  boiirt'a 
(jKtion,  and  tlicn  ratared  functional  poieer  to  tUo  pnoumogiutrivN  by 
i^uctjons  of  Calabnr  bonn,  ho  that  ciinvnta  of  modomto  intenAily  cnu-'^cd 
t'dittatoli<!  arroat.  Thceo  expurimuiit^,  if  accurntv,  proro  that  phynontig- 
mino  is  a  powerful  excitant  of  the  i>crii>horal  vngi.  IvAlilcr  {loe.  eit.), 
waog  the  frog,  and  Roaebnoh  and  Frohlich,  using  thu  rabbit,  fiiiUid  to 
rwuwHtato  tho  atropinizod  ragi  by  means  of  Cnlnbar  bean,  but  it  ia 
^•ridonl  that  a  negative  rewitt  in  such  a  case  mi^ht  be  duo  to  an  im- 
[»ropor  proportion  in  tiie  doses  of  tho  oountei-poisoD, or  to  the  atropine 
being  employed  jn  overwliylmlng  amount.  In  warra.blooded  aniinab, 
At  least,  the  vagi  arc  not  paralyitcl  during  life  by  ])hyao)tl!gmlne,  as 
'  Is  oviiicdd  by  Iho  cxporimoiitH  of  Arnnloiii  nnd  SuotachinHky  (^loc.  cil..  Ji. 
Ifll),  confirmed  by  Hnrniu^Ic  and  WitkowHki  (/oc.  cit^  p.  433).  Some  of 
tko  roMdts  obtained  by  Frai*«r  (lac,  eit.,  p.  36),  confirmed  by  Ttowtbach 
and  Frdktich,  apparently  contradict  but  in  rviility  auonnl  with  them. 
In  (ho  frog  there  wn.t,  indwd,  at  laat  a  lo«s  of  t\inctional  power  in  tho 
vagi,  but  not  until  very  long  after  tb«  cocsation  of  rcspiraljun,  alUr  all 
the  oervea  of  voluntary  niolion  had  lo«t  their  functional  power, — i.e., 
K*(lfir  death  would  have  occurred  in  a  maminnl.  llarnack  and  WithoW' 
i  affirm  that  tho  vagi  never  l0!W  ihcir  power  in  the  fVog  to  loaaoa  tho 
tttta  of  Ute  heart-boot,  although  unabTia  to  caoae  dioBtolic  arroet. 

In  summing  np  the  OT-Sdonoo  in  rogard  to  tbo  action  of  the  drug 
upon  the  vagi  it  i»  pliiin  that  no  positive  coucluriion  can  be  reached, 
tUlMiijgh  jT seems  probablo  jbat  the  drug  first  increases  and  llitH  tcisen» 
"  t  potBer  0/ i/te  inOfiioni  nervsf  ovw  the  bearl. 

As  already  atatod,  a  very  prominent  phenomenon  in  CnlaWr  bcnn 
oing  ia  riw;  of  tho  artortnl  ppMiiw*  This,  of  coutvc,  may  bo  of 
or  it  may  be  duo  simply  to  a  contraction  of  tbo  artu- 
jps,  or  U  may  arise  ftx>m  a  combination  of  theno  cauaoa.  iloKold  and 
66l»  (qi'iotoi^  oy  Arnatcin  and  Suttflchiogky,  p,  87)  found  that  tho 
arterial  pressure  &till  rose  under  tho  inCluenov  of  the  drug  nf^er  section 
of  tbe  spinal  oord  high  up,— f.ft,  after  geni;ral  vaao-motor  paralysia. 
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UarniLvk  and  ^ilkowski  ulw  found  tb»t  whcit  the  VMO-inotor  CQtitro* 
WK  piinilj'zod  wilh  cblorul,  physostigminu  cniiscd  very  docidod  incrcaeo 
of  iita  nrterini  prc»»iiro.  It  is  vvidcnt  that  tho  tucrenwd  foroo  of  tho 
circalalion  produced  hy  phywwtigmiDo  munt,  at  loust  in  part,  bo  duo 
to  a  direct  action  of  tJio  drug  on  tho  heart. 

Tb«  fact  that  tho  nso  of"  artvrial  prewuro  produced  by  Calabar  bean 
U  not  eo  great  in  animaU  whose  cords  hsvg  bcoo  divided  as  in  those 
aniajiued  certainly  indicjiteH,  though  it  does  not  prove,  that  th«  in- 
oreaaed  arterial  tension  of  p^jBo^igniino-poisoning  is  in  part  duo  to  vato- 
atotflf  gpttsm.  Dr.  Fraeor  boLieves  Chat  CaJabarboau  doea  produce  ihJa 
^aam ;  but  his  evidonce  is  insufficiont  to  eatabtiali  hia  conclusion.  It 
OODaiatA  eimply  of  somo  e!q>erlments  upon  fVogH  in  which  tlte  Hpinal 
oord  waa  divided,  and,  the  aulitial  biding  put  on  a  "  iVog-platc,"  tho 
artoricft  of  tho  wob  wore  watched  while  CuUihar  bean  wa.s  exhibited. 
Dr.  Fm.tcr  boliov«d  ihut  uiidor  thcw  clrcuniHtancct*  thu  art*!rics  cm 
tractod  considorably  at  fimt,  ami  afturwunis  dilntcil.  Dr.  Harloy  (^Prac- 
titioner,  IS69,  111.  IG^J  statoi  a»  thu  result  of  hiii  studioa  that  Cala- 
bar boan  can  bo  soon,  whun  applied  locidly,  to  cau»o  contraction  of  tJio 
veins,  tho  arteries  remaining  iinRtTectod ;  wbilo  Dr.  Fniaor,  in  cootradio- 
tioD  to  tJiis,  belioroH  that  bo  has  demonHtratod  that  tbo  local  application 
of  physoBtigma  produces  dilatation  of  tho  arteries.  It  is  not  necoseaiy 
hero  to  reitorate  my  objections  to  such  evidence  as  this.  If,  under  the 
clrcumfltancca  of  the  first-mentioned  o-xperimenta  of  Dr.  Fraser,  Calabar 
bean  contrucia  the  nniall  vcmboIs,  it  muat  hu  by  a  periphoral,  not  centric^ 
action,  sinco  the  vessels  were  Huparatvd  by  thu  division  of  tho  cord  from 
tho  va«o-motor  ccntros.  It  i.t  plain  thai  this  is  in  direct  vonlradivtioa 
to  Dr.  Frasor's  cxpuriments  on  tlio  local  application  of  the  drug,  ^gain, 
it  is  contradictory,  mtbcr  than  confirmatory,  of  that  Aimishod  by  tbo 
study  of  the  blood-prcssuro.  The  only  logical  conclusion  Booms  to  tno 
to  be  that  at  present  we  have  not  proof  tbat  Calabar  bean  acta  upon 
the  raso-mutor  nervous  system.  As  Ibo  increase  of  the  arterial  prcaauro 
19  in  great  part,  if  not  aliogether,  due  to  the  iocreaaed  energy'  put  forth 
by  tliti  heart  under  the  induenee  of  physoattgmtnc,  and  as  that  influ 
enco  itt  ttxertod  dirui-lly  upon  the  lurart-muHclu  or  iUt  gangliji,  it  is  cvidciit 
that  [iby.HOMtigmini;  dirci^lly  caiuto^  the  heart  to  put  forlh  moru  otTort,  or, 
ir.  other  wonl.i,  i(timulalo!i  it.  Thu  final  dia.tlolic  arrest  (tho  lo«S  of  tho 
power  of  responding  to  stimuli)  shows,  however,  that  at  last  Iho  poison 
paratyKos  tho  heart.  In  connidering  tbo  general  phyalologlcal  action 
of  tho  drug,  it  must  not  bo  forgotten  that  ita  influonoo  upon  tbo  hvnrt 
ia  entirely  aubsorviuut  to  its  influonco  on  tho  norroua  a^'stom,'  and  that 
death  in  tho  mumiual  occui-s  before  the  stage  of  cardiac  pal«y  is  reached, 
unless  tho  drug  be  injected  directly  into  the  heart  in  overwhelming  doM> 

•  Flit  »  lUiuuiiion  tif  Ills  p«u11nF  fiknlUo  teUtiuDS  uT  iilixiatliKdiinaiinil  nmnuariiig,  m« 
Jl«  p>p«r  b;  Bwnuk  uil  WitkoHihi.  ThoMsuthoribBllcvf  Ihut  CUnbar  boui  wU  In  loidiDa 
tba  haul  UTMtDi  in  iliutula,  001  b;  (anlf  lins  lii«  g»rili*c  inhibitory  ^pMkUi^  bnl  hj 
MimaltllDg  ibg  uu-Jliw  miuvl*. 
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I  do  not  bolicvo  tUnt  phjtoHtlgmu  liaa  luucli  nclion  upon  Die  btood. 
Cort^iily  iu  induooce  upun  ttio  nci'voiu  eiy«U:iu  is  u  dii-e<.'t  ono,  sUico 
owtMon  (Itwhert't  Archio,  lSi<)}  tint  roiinil  ilmt  il  wsU  upon  tli«  "wll 

'ftflg™  —  itpon  Uio  normwl  unimnl.  Tlio  ulti'iutiuns  noted  by  Dr.  Praacr 
in  tho  blood  aro  probably  prodiiood  hj_ijm  awpliyxJJt  wliich  prooodua 
death :  tbom  iilt«rutioRt)  nro  that  tho  blood  cua^lHtea  slowly  and  looaoly, 
and  the  ml  ijihIch  in  dags  nod  id  mbbiu  proitont  vnriouti  irnjgularitiotJ 
of  outline,  among  whk'b  may  bo  noted  ii  woll-nmrkod  Htcllur  crcnntion, 
but  that  tho  reepiratcry  lUnction  of  tho  bloo<i  is  not  inlurlcrcd  with. 
Inteslinea. — Intestinal  pemtalfiis  ia  very  much  increasod  by  tbo  action 

.  of  Calabar  bean  (Weetermann.  Schmidt's  Jahrt/iicher,  Bd.  cxxxviii.  p. 
2D0;  Papl,  IbitL,  iid.  cxlil  p.  287;  Fraaer,  loc.  cit.,  p.  67).  After  poi- 
aonoufl  dosca  thuro  ia  at  firat  a  alajce  of  exceodingly  active  movements 
in  the  bowela;  then  apaamodio  t«lanic  contraction  of  tETlii t^tlngj ' 
occurs,  so  that  tht^ir  calibre  ia  very  much  dimiiiitthod;  and  finally  rulrue-' 
Ation  and  dilatation  tako  place.  After  death  tho  vermicular  movcinenta 
aro  foniHJ  very  much  loaaonod  (Frasor),  or  altogether  aboliithud  (Tuchau, 

I  he  ett^  p.  73> 

The  action  of  Calabar  bean  upun  the  tiituHtinos  apjicars  to  bo  periph- 
eral, duo  to  contact  of  tho  puiuon  in  tlie  blood  with  the  munciilii 

l.flhw^  W  '^l^  ganglicHiin  norvi^coUa  in  Iho  walls  of  tho  bowm!  For] 
Wwtmounn  (loc.  cit.,  p.  291)  found  that  cxtiqmlion  of  tho  cardiaal 
ganglion  bad  ao  effect  upon  tho  actipo  of  the  <Irm£i  IxJt  that  tying  of 
tiia  iatBepWio  and  of  llie  coeliao  ortei-iea,  before  poisoning,  prevonr 
•ay  iocresso  in  Ube  pQi'ir<l:>!'i-  Calabar  bean  probably  influenoea  intos*] 
tinal  secrotion.  Ita  a<  i.'  n  :i|>'>ii  the  salivary  glands  is  ofWu.docModi' 
md  aecordinx  to  H.il.  il.  im  [■.  not  provented  by  atropine. 

Ji)w:— f^atMU*  buaii,  ii»  i.-s  wjll  known,  strongly  contraclK  tbojjupil, 
both  wbon  applied  to  the  oyo  and  wlmn  oxhiliitod  inlwrnally.    Evidently, 

, M  In  the  cnse  of  atropTncy  thoiinpill  nv  i.  lion  of  Culabar  boaa  ebould 

"  b>  rtadiftd  ftwn  two  paiuU  "f  v'u-w,  ilu  luui!  aud^tho  conBttluiignal 


TliAe)oB«iiMBoftlio  ami 


tho  pupillary  action  of  atropine 


Mtd  that  of  Oalabar  boan  is  hcan  in  the  fact  that,  like  tlie  former,  the 
latter,  aa  ahow-n  by  tho  oxpcrimcnta  of  Veo  and  Lovon  on  chickous 
{Oanplet-SetuiH*  Soe.  Biotog.,  1865,  p.  161),  dooa  not  affeottho  iridea  of 
birds.  Thus,  analogy  would  soem  to  prove  that  the  iofluenco  of  CalaCor 
tMon  is  <lircctly  uiwn  iho  peripheral  nerves  of  the  iris. 

Although,  then,  I  aia  not  able  to  cito  any  direct  oxporimental  proof, 
yoi  it  aooms  to  mo  scarcely  doubtful  that  the  contraction  of  tho  pupil 

iuced  by  Calabar  boan  is  always  n  local,  poripboral  influonco,  whether 
ttw  drug  be  placed  in  tTio  oyo  from  the  outside  or  be  carried  through  the  i 
gbnonil  circulation.  It  is  ovidout  that  the,myo8iB  may  be  caused  in  on* 
of  three  methods, — by  parftlyaia<^  tbo  giopatlietic  tibroa,  by  etimula- 
tipnof  the  oculo-motor  fibres,  or  by  g  coHloint  action  upon  both  sot*  of 
i^  la  whicli  of  these  waya  tho  drug  acta,  we_are  not  iiut_ 
aWa  to  tijttide.        ~  "" 
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It  hw(  bocn  hold  by  vuriouK  authoritiiM  that  if  galvaDizatiun  of 
Uia  ^jrmpalhvlic  fibrw  io  tho  neck  fxi)  to  «x]>nnd  a  coDlract«d  popil, 
tho  myotuH  must  tio  duo  to  paitilyflis  of  tho  B)-inpath«(Jo.  Kvideatly, 
howovor,  U)i«  is  claiming  too  niuth,  lor,  as  puintod  oat  by  tirflnhagoo 
{VircAow'9  Archio,  Bd.  xxx,  p.  621),  it  is  concoirablo  that  «o  oonlo. 
motor  spiisin  cnii  oxist  of  stich  ititunsity  that  the  Biitagonbtic  Dorre  is 
unablo  U>  dilat«  tlio  pupil.  Tho  quoelioa  arisee  vory  pertincDtly  at  thie 
puiiit,  ^Vhnl  h  tho  fact  in  rvgitrd  to  Cnlabar-myoaia  ?  Itovs  or  dooa 
not  gulvanic  elimulutioD  of  tbo  corrivol  oympaUiotio  dilnto  tho  pupil  t 
Tbo  toetimony  is somowhat  conllicting.  Dr.  tirHoha^n  (foe.  elt.,  p.  Ml) 
Boys  that  diktatiou  always  occurs,  although  to  a  slight  extent  (ia  be- 
lehrojiMeH  Manf);  while,  on  tho  other  hand.  Dr.  Gustav  Kiigolhardt 
(  UntersucA.  a.  d.  Phi/mhg.  Laborator.  in  WdrzhitTg,  Thoil  it.  p.  526)  has 
foond  that  galvatiizatioD  of  tho  corvical  sympathotic  baa  no  effect  upon 
tho  ooDlracteii  pupiL  Tho  cjcporiroonts  of  Frasor  (loc.  eit.,  p.  60),  of 
Bornstcia  and  Dogiel,  and  of  Kosenthal  I^Rticherd  Arehiv,  1863),  would 
eeom  to  reconcile  tbceo  ditFei-onoee,  and,  by  thoir  accoi-d,  to  prove  tliat 
under  the  maximum  influonoo  of  Calabnr  bean  the  sympatbetto  ia 
powerless,  whilo  wheu  tho  conlmctioD  is  tho  ro»ult  of  a  milder  Infin* 
eoce  of  the  drug,  stimulation  of  the  cervical  nervo  will  oaase  a  cortala 
amount  of  dilatation.*  Fraser,  and  also  Kngelbardt,  have  found  tliut 
if  tbo  polos  of  a  battery  bo  applied  directly  to  an  tris  even  mo»t  pro- 
foundly contracted  by  physostigma,  immediate  dilatation  ocoun.  Tlio«o 
facts,  for  nxuona  statvd  ahovo,  do  not  abaohiu-ly  prove,  but  tltoy  c«r- 
toiiily  render  it  highly  prubublo,  that  Calabar  Ixtun  paraliizea  the  PfripA- 
craf  $s/nipat!u!tk  nercejibr**  in  tlio  irU.  Il  is,  however,  almost  eqoally 
probablo  that  ihoru  ia  a  oomtuntanoous  slimulalion  of  the  oevl^-motor 
tannintttLonH ;  for  tho  myuNiK  cau«od,  like  tho  niytlriaiiiM  produced  by 
atropine^  i»  an  aelivo,  not  a  piuMivo,  condition,  and  is  not  only  much 
mom  forcible,  but  is  alHO  inuoli  more  complote,  than  (hat  which  fallows 
eoction  of  tbo  Cttrvicul  Hympathutiot.  If  Lho  obserx-alion  of  itosabaeh 
and  Frohlich  be  correct,  timt  overwhelming  dom»of  the  pbysasti|irroina 
finally  dihkte  tlio  pupil,  it  is  evident  that  tbo  oculo-motor  stimulation  ia 
replaoud  atlur  Kuch  <to.-«e  by  oculo-motor  jtaUy. 

Urine  and  KUminittion. — Thu  nlkuluids  of  Calabar  bean  have  beea 
found  in  various  nucrcttons  by  DragendorlT  and  his  pupil,  Paudcr,  but 
it  chiefly  o«caj)v-t  with  t)jfl  Mfjae.  It4  absorption  nnd  elimination  are 
Tory  rapid,  as  both  N.  Tcich  and  P.  Sihwwlcr  have  found  il  io  the 
urine  a  haif-hour  after  iiigwttioii^  No  atudics  of  its  influence  upon  urea 
elimination  in  hoaltii  aro  bDo'wn  to  mo,  but  according  to  l>r.  Mersgn 
(Journ.  Ment.  Hci.,  Jan.  187&)  it  decroasos  tho  uroa  and  other  nriuary 
solids  in  paresis. 

*  fUtsDlljr  Ruabuli  sad  Frthllsb  •ffiroicd  (hat  g&liuituUoo  o(  Lbs  tjuiMtbalid  AM 
«ftBM*  ililnUIion,  «m  when  Iha  t«lian  of  tba  pfajrHitigioinfl  !•  moit  Tlgmww.  At  It  b 
•MnelT  (»n«inbU  tbu  Ilia  vnfiuiu  olh«i  larsUiKMora  •bJHiU  huT*  bsan  *a  DMb  la  vrer. 
It  il  ptahnblo  tliii  Boubnuli  and  FrObllvh  uaod  ausb  itroag  mrrcsU  (bst  Ihtj  wwt*  dinMj 
tnttimlllod  tn  lli«  irli. 
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TuRRArEcncs. — Tb«  pUysiologicftl  action  of  CalmlMr  be&n  bA8  buj^' 
geeted  ite  uao  in  spwainodic  atrticliuu^  in  RUm£_^J^sjaiuculiUL oo&tA 
of  tlia  bowel,  itml  in  vnrtoia  naatSSio!  lirn  «yo. 

Tho  oclIoD  of  Catabar  boaa  upon  Uio  Bpinal  cord  very  early  UhJ  to 
lU  ufla)  in  »i>ai»Diodi(;  nirmilJonis  uiid  specially  in  tttantu,  in  which  disoMU 
it  bus  bvoa  moro  Ihwiy  »inplojc<l  duriDg  tho  liutt  fow  y<DMy  tb&ii  any 
other  romcdy  oxcopt  ofnain.  In  tho  papor  uf  Dr.  M.  Romom  (_St.  Louis 
Mtd,  Svrg.  JourtL,  1873,  p.  36~)  uro  colloctt^d  I'urly^egvg^j^BEB,  ul'  n-hicli 
tw«i«ty  piYMTftd  flkfjd  To  these  I  um  al>lo  to  add  tho  twenty  wboeo 
refiintnoM  are  given  bolow,*  making  in  all  sixty ■eovoo  casoa,  with  thirty* 
eovon  rucovurios  and  thirty  d<>alh§, — not  a  very  flattering  record. 

It  is,  however,  proper  to  state,  na  affecting  the  value  of  these  eta 
tistics,  that  much  of  the  Calahar  bean  extract  which  hoa  been  oITered 
in  tho  marlcol  ia  practically  iiiort,  and  in  all  probability  in  some  of  those 
eosett  the  dnig  did  not  have  a  fair  trial;  uud  that  when  Mpecial  cure 
wad  Uken  by  aertaiu  otwcrvora  hotter  rosulta  were  achjcvcd,  altliough 
on  so  small  a  scale  as  to  Unvo  tho  liisuo  in  much  douht.f 

In  tritmus  neanatwvm,  Oalabar  bcun  lia-t  bucn  employed  with  roHults 
eortAinly  no  more  tncoumgiiig  than  tho»o  obtained  in  tetanus.  In 
dtorra  it  has  also  boon  osud  by  wrau  pntctiliunurs  witli  assorted  advnn- 
t«gu,  but  further  cxpurieuoo  hardly  jnstilios  iUi  adniinislralioii  (»uo  JiuU, 
Gen.  Thcrap.,  Ixxxix.  UTi,  541). 

The  phyi)iolo;;ical  acliou  of  ph^wtijpna  upon  tJie  unstripod  inloo- 
linal  mitsclo-flbrea  has  led  to  its  employtnent  in  atotij/  of  the  inuDouIar' 
co^t  of  the  bowels  and  other  tiiiail(.r  organs.  l>r.  V.  Subbotin  (JrcAiv 
/.  Klin.  Med.,  ltd.  v,  p.  2A!>,  1869)  has  □'iod  the  oxlract  with  Iho  hap> 
piest  resulta  in  a  case  of  chronic  by  ■ '  oitajrh  with  intense  ilifspnmt, 

believed  to  be  due  to  wval<t!"-'-<  "i  liiM  bi\>ocbinl  muscular  fibres,  and 
abo  in  one  of  apparwtitly  "j.'  ..  fumori"  with  chronic  intalinni  di/S' 
jteptia  and  catarrh.  In  cmsfuhiiiuii  di^pondent  upon  tvlaxation  it  is 
alw  said  to  bo  uselUL  Ur.  A.  ilillor  strongly  endorses  tho  value  of 
the  extract  in  ehronJe  ijitoftfaai  atonv.  aAer  or  duripg  a  catarrh,  in  tho 
oonvalesoonoe  fh>m  fcrer,  etc.,  and  in  constipation  with  fiatulooce,  in 
tneteoiwb,  etc.  {CAartU-Annalen,  1SS3,  236). 


•  Fatal  C»»n.— Fmwiak,  I  lOla-jn^  Mid-nal  Joumnl.  IndB,  p.  sort);  Pniniutin,  1 
{Tht  JtatUr.Om.  1,  UTI);  l.ftbgnl«,  1  (i/rJiiiA  iltilital  /aurnaf.  June,  ISTS);  Vnlillriou, 
HPUI<iJtliilia  Midieal  Tim^t,  val.  I.  p.  iM|  Tfiod,  1  (/&>'•<.,  p.  IIR)  |  JohnioD.  1  {Htd., 
p.  atS))  1  [Ivrndom  LaniM,  L'^'l):  t<llt>iniii>nii,  I  <CA4>r>V''>  TlUfU,  I88l)j  DolunuTa,  1 
(/Vu  n**<V,  lS1i)i  Ricbclut,  1  {Thktt  J<  ConcaHr;  tHTt).  BiCOVKRln.— Ffooluk,  1 
{OUfu  MtJIiMl  Junrwial,  inBS,  p.  JUOli  Nnrmtn,  1  [ilt-iiml  £jtnmiiur,  Jnlj,  tBBV)!  W, 
W.  Kmii,  I  inilMd4lpHn  M>di»al  TimM.  vol.  i.  p.  I»&}  ;  J.  II.  PuknH.  I  {ibid,,  p,  IS»] ) 
CubnlBjhud,  1  (Artlwt  Utiitul  JouniQl,  I.  1874)  j  I  ( Oiiuinuuri  lUincK,  S>p(.  ISTS).  All 
Umm  m'-i  *<n  of  Ul<  li*uiDDtia  runa  at  Id*  dliotM.  Cb«iigr,  I  (/'uni  ^i*^^^,  IAH1)| 
Dani«D,  I  (/.nafX;  JiD.  ItaiJ;  I'uuloy,  1  (.Viie  Yort  Mid.  Juim.,  Safl.  IBTSJj  SilbfrniAiiD, 
I  ICitritf't  nmi,  im). 

t  ror  ■  hnir>blo  rM«H,  )•«  WftUoo,  OlmMfa»  jr«U««t  Janntal,  X.  S^  1S4D,  toL  t.  p.  U  | 
•natuU  »Im  London  PratiiliuHtr,  SapU  ISS). 
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CaUbar  boao  hoe  also  beon  omployud  in  stn/eknine-poisomng,  and  » 
rocoTory  obUtJncd  afl«r  tho  ingestion  of  thrco  grninii  of  tbo  lultvr  altc»- 
loi<I  Ls  reported  by  Dr.  J.  W.  Kojworth  (Otasgow  Med.  Jount.,  N.  S., 
1869,  i.  6*).* 

In  epihpgy,  eomo  trials  have  been  mado  of  tho  drug,  but  it«  vaiuo  is 
igry  doubirul.  l>ra.  Uaniaolc  and  Witkowski  have  found  tbat  in  opt- 
leptic  f^uinea-pitfa  phjaowti^tmipfl  causea  a  succeasJop  of  fita  laating  for 
and  daraT  They  have  ftirthar  notfld  a  similar  influence  upon 
mao.  Att«DtJon  has  alao  been  called  to  the  eim>lo^aieDl  of  Calabar 
bean  m  a  galaclagojjue,  tbe  «xtract  being  applied  to  tbe  breast  Itsolf 
0rU.  Med.  Joum.,  1876,  ii.  654). 

Aduimhtiutiun. — Calabar  bean  is  usually  admiaistered  aaan  extract 
^JSxtractum  J'hysostigmatii,  M.S.'),  tbo  commeooiDg  dose  of  which  iagnft- 
tcDlh  lo  ono-finh  of  a  grain.  The  dose  of  Ifae  tinelttTe  {Tinetura  Phyt^ 
ttigmatis,  U^.)  Jatwepty  taJorty  minima.  The  alkaloid  is  preferable, 
on  aocountof  ita  curtnimy,  but  care  fa  requisito  not  to  use  Et  too  lH-«1y. 
Bouohut  baa  found  tliat  In  cbildrvii  ono-lwcnLiotb  of  a  grain,  givon 
hypoderraically,  will  pi-oduou  very  il«cidvd  «ymptoins,  which  «iitii-uly 
paaa  off  Ln  about  tbrvo  houra.  Tt  i«  probahlo  that  ono-finconth  of  a 
grain,  repented  cvtrj'  thruo  hoiint,  wilLl)jj_fi(iind  to  bo  a  modunHo  dwte 
ibrJJi^^ult.  It  ahoiild  always  bo  borne  in  mind  thai  in  tetanus  nod 
other  twvero  diifnitos  it  is  noi'otiSiary  lo  augment  tho  dose  until  an  offcrt 
is  produced.  Uarnack  givoo  the  minimum  futul  doso  of  osvrino  oe  for 
dogs  four  to  five,  rnbbita  throe,  cats  two  to  three  milligrammos.  Tb« 
iVog  resists  these  doses  successAiUy. 

ToxicoLoar. — So  far  as  I  know.  Calabar  boan  has  not  been  used, 
oithor  in  Europe  or  in  this  country,  with  crim.inal  intent.  In  Liverpool 
Bovonty  childi'en  wore  aceideutally  poisoned  at  one  tirao  [Med.  Timet 
and  Oa2.,  Oct.  1861,  p.  400).  Many  of  the  vii-ltms  vomited  gpontaai}- 
ously,  and  ihua  ^i»Ii(^VL'd  Iheniselvos.  Those  broughl  to  tlio  hospital 
vrcro  in  a  stale  of  exlrcinujiroslration  and  museiilur  relaxation.  They 
appeared  to  aufTcr  ulmoi^t  no  pain,  only  some  of  them  taying  they  had 
a  little  "  belly-ache."  Among  nome  thirteen  ■*''*"'' mil*  i  oaly  ono  had 
the  pupils  contracted.  The  only  child  who  did  not  recover  waa  exceo- 
aively  weak,  and,  crying  out  suddenly,  was  dead  of  sudden  sj-ncope. 
Tho  heart  was  found  relaxml  and  flabby,  both  sides  equally  fbll  of  blood. 
Half  a  bean  produced  in  a  strong  man  (_St.  Barthot.  Hoap.  Rep.,  1879,  xt.) 
groat  muscular  weiikii(>sa,  tightness  noroos  tho  chest,  tempenituni  of 
96.6°  F.,  very  slow,  iniermiltenl,  irregular  pulse,  and  collapse,  wiUionl 
TOniiting,  purging,  contraction  of  the  pnpllt,  or  ahdomhint  pain.  Dr 
Lodder^taedl  {^Berl  Klin.  Wochensch.,  lflS8)  ivports  a  hypmlermic  injeo 
on  of  one-hnlf  a  milligramme  of  tho  nulpbute  of  wteriuo  in  a  boy  nine 
in  old,  followed  in  a  quarter  of  an  hour  by  violent  headache,  JVee 


*  Ttia  gubjMt  of  th«  ■ 
In  th*  irUcIa  on  cblonl. 
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•WMting,  mlivntion,  Blowing  of  the  piil?«,  repented  romitin^.  oontmc- 
(ion  of  tho  pupils,  and,  finally,  deep  colla^fie,  from  which,  bovrover,  the 
(Milient  recovered. 

To  lS6f  T>r.  KIoiiiwjicht«r  tnmtwl  n  oou  of  polsoniog  by  nn  iinlcDown 
quanUty  of  ntropino  with  Calabnr  bcmn,  apparontly  with  great  benefit. 
Dr.  Boiirnevillo  detailed  in  1867  somo  exporicnoDt«  whic-h  eccmixl  to 
allow  that  ihuro  U  a  real  antagoniam  between  Caljibar  boun  and  tbe 
rnydriatic,  and  in  1870'  {Aame  PhoU>graph.  dei  II6pitaux)  published  Are 
cxperiincntu  upon  guinoa-pi^,  which  woro  very  decisive  in  that  a 
proved  Iblat  dose  of  pliyeostigniA  wnH  given  in  oneh  cose  nnd  rocovery 
obtainod  by  the  use  of  non-lethal  doses  of  atropia.  In  1869  Professor 
Boberts  Barlholow,  of  Cincinnati,  on  the  strongtb  of  a  Taw  really  indo- 
cisivo  experiments,  nrrirod  nt  a  conclusion  opposite  to  that  of  Doume- 
rillo.  Recently,  Dr.  1-Vnscr,  of  Edinburgh,  has  invostigatod  the  subject 
in  BO  thorough  a  manner  thnt  his  ossny  may  Borve  as  a  model  for  thoeo 
who  wodwiirouBo£atudyiiug  gueationa  of  antagQUiflms  between  poisons. 
His  oxperimonts,  three  hundred  and  thirty.one  in  number,  wore  mada 
chiefly  upon  rabbits,  n  few  having  been  upon  dogs.  He  flrat  inveati- 
gat«d  aa  to  the  minimum  fatal  doso,  per  pound  of  the  animal,  of  tha 
preparations  used, — the  extract  of  the  bean,  and  the  sulphate  of  oserina. 
It  was  ascertained  that  the  minimum  lethal  doso  for  rabbits  of  the  ex- 
tract of  physostigma  which  he  employed  was  0.4  grain  per  pound  ;  of 
the  sulphate  of  eserino,  O-O-l  gmin  per  pound.  Then  In  sixteen  oxpori- 
menta  in  which  recovery  followcil  the  adminiatralfon  of  a  doHc  of 
Atropine  given  in  combination  with  a  done  of  physostigma  equal  to  or 
in  execM  of  the  minimum  fatal  dose,  the  animal  uaed  waa  killed  long 
afterwards  by  a  doe«  of  the  Calabar  bean  lesji  than  or  equal  to  that 
from  which  r«co\'ery  had  occurred  under  the  inflniineo  of  atropine.  In 
this  way  a  pafect  domonstralifla  of  the  powor  of  tiio  couatar-poiion 
VM  obtaJDod. 

It  was  found  that  the  eounter-potson  acted  most  efficiently  when 
thrown  dirooUy  into  tha  veins.  Thu»,  a  rabbit  weighing  tbrco  pounds 
Aivi  two  ounCQg  nwt\  twl  l.trjji'ainB  of  the  extract,  and  five  minutes  after- 
wards  0.02  grain  of  atropine,  in  a  vein,  nnd  recovery  took  place ;  eight 
diljra  after  this,  1.3  grains  of  the  extract  killed  tl>o  same  rabbit  in  nino- 
teen  minutes:  in  another  animal  which  nine  days  before  had  been  saved 
from  death  after  the  exhibition  of  2  grains  of  the  extract  by  0.6  grain 
of  the  sulphate  of  atropine,  1  grain  of  the  extract  proved  fatal  Id 
thirteen  minutes. 

The  next  seHea  of  experiments  was  undertaken  to  ascertain  the 

maximum  doao  of  physostignm  that  i-an  be  suooessfbtly  antagonized 

by  atropine,  and  the  doso  in  which  the  latter  ahoiUd  ba  employed.     In 

all  catuM  the  atropine  was  given  five  minutes  before  the  Calabar  bean. 

It  wan  found  that  one-SlXieth  of  a  grain  of  the  mydriatic  would  buo> 

ceM(\illy  antagoniiw  one  and  a  half  times,  but  not  twica,  the  minimum 

fktal  doso  uf  the  myotic. 
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One>furt(oth  of  a  grain  of  the  atropia«  wa^  swiocsaiVil  i4;alniit  two 
to  two  sod  a  half  times  the  minimum  leUial  dooo  of  phyiwMttigma ; 
three  fifUdtlifi  was  sufflcient  for  tliroo  limofl  tho  minimum  fHtal  doso. 
The  small  eixo  of  tho  required  dos^e  of  atropine  is  ver^  noticeablij,  and 
a!  ibe  present  point  in  ibo  investigation  a  very  curious  remilt  wm  ob- 
lainiid.  It  was  found  that  when  1111*06  times  the  minitnum  fatal  doM 
of  ihe  Calabar  boan  wera  oxbibited.  the  succosaful  do«e  of  aintjiiiie 
ranged  iVom  throe-dftieths  of  a  grain  to  one  grain  and  a  flAli.  Wbun 
tbrtio  and  a  half  times  the  fatal  dose  of  tho  phyaostigma  were  exhibited, 
Buocoes  vaa  achieved  only  with  doses  of  atropine  of  from  one-toiilh  to 
one-fiilh  of  a  grain.  Unfortunately,  there  aro  only  seven  exiieriincnu 
bearing  u[)ori  this  point ;  yet  its  goneral  accuracy,  I  think,  ca»  M;nix.'oly 
be  qucationed.  When  a  mbblt  received  four  timvs  the  lethal  dose  of 
phyHOHligTiia,  the  mydriatic  was  powerless. 

Ill  thu  iiiial  acrioa  of  cxporimeuis,  tho  atropine  waa  MlminiMtorod 
tva  miiiuU!*  after  the  physosligraa,  and  it  was  found  lliat  tho  hirgoet 
dQ»o  of  the  latter  vrhich  could  bo  combated  HucccMfully  was  three 
timun  tho  minimiiiii  fulal  (lose,  and  the  range  of  the  do«o  of  atropine 
waH  mwcb  lew  than  wboii  it  was  given  boforo  iho  pcHMonlng.  Thos, 
with  three  liinui*  Iho  minimum  lethal  doxu  of  the  Cnlabar  bean,  death 
occurred  when  tbroo-twontiuths  or  OHC-fiflh  of  a  grain  of  tho  SDtidotO 
wai>  given,  but  recovery  followed  tho  udiiiinislTOlion  of  four-twonty- 
fifthn  of  a  grain. 

No  oxporimonte  were  made  to  tcet  Iho  value  of  pbysostigmine  in 
atropine-poLsoning.  Dr.  Fntucr  sttitcs,  howovor.  on  what  groutidn  I  do 
not  know,  that  tho  minimum  futnl  dose  of  atropine  in  rabbits  is  twenty* 
one  grains;  and  ho  found  that  whL^n  one-hnU'  tho  minimum  lethal  dose 
of  phyaofltigmine  is  given,  togolhor  with  nine  and  fourfiftha  grains,  oi 
more,  of  atropino,  death  roeultfl. 

These  ospcriments  of  Frasor  hnve  boon  in  some  degree  confirmed 
by  tho  importbct  researches  of  Amngsit  (Journ.  de  Thirap.,  187fi).  Con- 
uderations  previously  given,  however,  show  that  tho  cardiac  antago- 
nism of  atropine  and  physostigmino  must  bo  oon^dered  doubtful,  and,  if 
it  exists,  is  of  little  importance,  AVbatovcr  of  lifi»-saving  power  the 
mydriatic  has  in  Calabar  bean  poisoning  is  evidently  dependent  upon 
its  stimulant  action  on  the  respiratory  centres. 

The  question  naturally  arises,  How  far  are  the  reaulh*  of  thc«o  ex> 
]>eriraenta  applicable  to  the  treatment  of  Calabar  bean  poimning  in 
man?  Without  discuHaing  this  nt  length,  I  think  the  following  deduc- 
tions ato  obvious :  linH,  that  ali-opine  ought  bv  all  meana  to  be  tried  ia 


polaooUia  bypfcyeostigma ;  second,  that  the  dosc^  of  it  kIiuuI')  nevor  be 
wy  Iwge,  oot  gxceouing'in  alj  ^|^fl  f^inth  of  a  jjrpun.  Tho  use  of  atro. 
pine  Bhould,  of  course,  not  cmm  nigleot  of  such  measures  of  relief  a» 
evacuation  of  tho  Btonwipli,  the  external  applicalii/n  of  dry  heat,  etc., 
usual  in  poisoning  by  sedative  nanotics.  Artilicial  reaptration  should. 
whfiiLJiacGasary,  bo  assiduouBly  pi-atiiwed,  t- Jiico  dijath  uudoHhtcdly  is 
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dnft  to  failure  of  U>o  breathing,  and  Hnrnack  nnd  WiUtOwtkl  hnrc 
fettPd  that  ftpiiqilfl  Dfur^''^"  '^'■'^  lapg"  tlo*"*  of  the  pQ*»ftn  ^tj^m  iTHpira. 
tion  ia  itm'"'"'"^'t  nrliflr"""  -.  __—  ^ 

POTASSn  BROMmUM-BROMIDE  OP  POTASSIUM.    U.S. 

The  bromido  of  potneeium  ia  prcpTud,  accordiog  to  tlio  oflii'iiinl 
method,  by  prc^-ipilnting  rrv»li1y-miidl).uIution  of  brumiiJo  of  tru»  Uy 
the  purq^arbonntv  of  polaitKiiim,  tiUcrtng,  nnd  evitpoTating  tho  n<HulU 
aat  aolution.  Jt  oucun  in  milk-n-liiio  cubic  or  qu»dningiil»r  pri^ 
matio  cr}-etflla  of  nil  ncrid  sniino  Uisto,  iVcoly  soluble  in  wntor  niid 
Bligblly  BO  ill  slcohot.  When  it  is  mixed  with  starch,  and  chlarioo  ia 
added,  a  yellow  color  is  devoloped.  A  bluiali  tint  bot^ya  conumina 
tJon  vRh  anjodide. 

Pnraioi.ooiOAL  Actios. — Local  Action. — TVTien  n  solution  of  Iha 
bmmirlo  ifl  apj^lied  locally  to  tbe  heart,  it  pivxluoLin  iiintaiitly  luark^ 
)<-. !  !:ij;  iiT  its  action,  and,  If  iu  sufficient  amount  and  concentration, 
«v«ii  ui->Lnntancous  dlaatotio  nriv^i  f  V!'-.'-how's  Arrhiv,  xU.  101).  Upon 
tbe  voluntary  mu?iglca  it  acts  in  :i  Mnnlur  manner  when  itiiniturly  ap- 
plied. If  ita  aolution  be  not  too  concantnitod  or  itbundimt,  however, 
tho  muscle  of  tho  frog  is  lirsl  thrown  into  a  t«tanic  spnsm  (Dublin 
Jonn.,  xlvii.  325) ;  and  Dr.  Purser  suggo«t(i  that  the  tetanic  ^^ptoms 
Been  in  the  fi-og  poisoned  by  the  bromido  of  potassium  are  due  to  this 
action  on  the  muscles.  On  tbe  nerve-trunlcii,  and  also  on  the  norvo- 
conlroa,  tho  bromlde^  acta,  when  applied  locally,  as  •  iwralysing  poison 
(BulL  Thfrap'  Uxiii.  203,  230 ;  also  Pr.  Amory,  Physiolog.  and  Tfifrap. 
Action  of  the  Bromide  of  Potusiium,  Boston,  1872,  Part  II.,  p.  1 17 ;  also 
ItingcrandMorabond,  Joura.  Jfldf.,  xii.  71).  It  is,  thor«foi-o,  evident  that 
the  bromide  of  potassium  in  sufficient  quantity  is  a  deadly  poison  to  nU 
the  higher  animal  tissues.  In  j^ncral  poisoning  of  nniuiaU  by  hypo 
dermic  injection  of  the  bromido,  this  local  action  ia  often  very  man!' 
feat,  and  paralysis  of  tho  part  into  which  the  solution  has  been  ihrown 
fbllows  very  rapidly  upon  tho  injection.  In  the  form  of  powder  It  ia 
affltmed  to  bo  somewhat  caustic,  and  has  been  highly  recommended 
for^Lhe  destruction  of  eacoeaaiTo  grapulaliong,  etc  (BriL  Med.  Joura-, 

Qmertd  Action. — Bromide  of  polaMinm  adminiatered  to  flroga  in 
minuto  do»c«  produce*  a«  a  first  result  a  tetanoid  condiUcm,  in  which 
tboro  may  be  very  marlcod  opisthotonos.  Afior  a  vliort  time  tbia  stitjvo 
of  muscular  excitemi>nt  ijivce  way  to  one  of  )>roAt  muscular  relaxation 
am)  total  aMtition  of  reflex  actions.  Volunlary  movements,  however, 
often  occur  iluring  this  period,  and  tbe  froi;  which  has  boon  lying  lim|( 
and  apparently  dead  will  startlo  the  observer  by  ■  sudden  vigorous 
leap.  This  fact  has  been  eo  frequently  witneaaod  that  there  can  l>o  nc 
doubt  of  its  truth.  It  ia  vouched  for  by  the  following  observers:  J. 
H.  Purser  (DaUtn  Journ.  ^fed.  Sci..  xlvil.  324,  1869);  I^ewisky  aus 
Kosan  (FTrcAew'*  Archiv,  Bd.  xlv.  p.   191,  1869);  J.  V,  Labordo 
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(Archives  de  Fftytiol.  JVonn.  et  Pathol,  t.  I.  p.  428,  18S8,  and  C<»i»pte»- 
Rendus.  U  Ixv.,  1867) ;  UM.  Dumoarutto  und  Pclvctto  (Bull.  Th&ap., 
1867,  Ixxiii.  249).  Vory  curly  in  tbe  purnl^iic  stngw  the  roepiratory 
ropTomiMitH  are  alToctoil,  nnd  thuy  gradually  grow  low  antil  ihoir  litml 
UTTMt.  When  a  very  largo  doso  of  the  bromide  is  gi^en,  death  may 
ho  inclacod  1>y  paralj^s  of  ihe  heart  (Albert  Bulenberg  and  Paul  Gult- 
maiin,  Virchow's  Arcliiv,  x\i.,  1807) ;  but  after  a  small  toxic  dose  thi« 
viscuit  continues  to  beat  long  after  the  cessation  of  brentbing.  If  tho 
drug  bo  given  by  on  injection  practised  in  the  vicinity  of  the  heart, 
euddon  cnrdiao  aiTest  always  occunt. 

Upon  mnmmalfl  {Bull.  Thernp^  btxiii.  256;  Virchow's  Archiv,  xU. 
97)  tlio  bromidu  acta  very  much  oh  upon  froga,  inducing  progreaaive 
paralysis,  dcpriMHion  of  teinpernlure,  nnd  death  by  asphyxia  when  given 
in  small  poisonon*  do«»»,  ami  greiit  diHturbunoc  of  the  circulation,  with 
flnatly  diastolic  urrest  of  iJie  httarl,  when  verj-  fteely  ailminiiitercHl. 

Ko  case  of  acute  poittoning  in  man  with  the  bromide  of  polaai^um 
hna  been  n^oorddl.  The  nearest  njiproach  to  a  toxic  effeot  I  hav« 
knowledge  of  vtiim  in  a  nu'dlcal  ittndcnt  at  tho  University  of  Pcnn«yl- 
rania,  who  took  an  ounce  by  iniittulec:  ho  rcportod  that  the  onlyefflecta 
wore  Immodiate  acvcre  pain  in  tho  stomach  and  oesophagus,  nauR«a,  a 
little  vomiting,  groat  iJiirst,  a  feeling  of  weight  in  the  head,  and  great 

^jrieepincM,  which  lasted  for  three  daj"». 

"  Tho  reaults  of  the  continuous  employment  of  large  doses  of  tho 
bromido,  however,  demonstrate  that  it  acts  upon  man  as  upon  tbe  lower 
animals.  When  it  is  taken  with  sufficient  fVeedom  to  accumnUito  in  the 
ijatcm,  a  conjunction  of  phenomena  known  as  bromism  arises.  The 
eorebral  symptoms  are  a  sense  of  nientalweakness,  heaviness  of  inl^- 
lect,  failure  of  muinory,  partial  aphasia,  great  somnolence,  and  depr». 
sion  of  spirits.  With  Ihesto  there  may  be  decided  impairment  of  the 
sensibility  of  the  mucous  membranes  and  of  the  akin,  so  that  titillation 
of  tho  fauces  may  be  without  effect,  nnd,  according  to  Puche,  oven  heat 
applied  to  the  wkin  calls  furlh  no  complaint:  Huetto  (MimoirfS  de  la 
Soe.  liinlng.,  1850)  has  tu^en  in  some  eases  nbsolulo  ameathcain  of  the 

•Bclerotic  conjunctiva.     Tho  sexual  function  is  abolished.    There  ia  also 
very  generally  fetid  breath,  and  an  eruption  of  acno,  which  may  Indeed 
bo  very  severe.     Of  course.  In  any  ini]iv!(lua1  case  of  bromiam  many 
I      of  those  symptoms  may  be  wanting ;  but  when  tho  use  of  iheromedy 
^kia  persisted  in,  they  all  at  Inst  becomo  developed  in  an  intenae  degreoi. 
^  Professor  Edward  H.  Clarke  thus  s)>oak3  of  a  ease  which  came  undar 
his  notice:  "  The  fetid  breath  becomes  nauseous ;  cedomn  supervcnea  on 
congestion  of  the  uvula  and  fauces;  tbe  whispering  voice  sinks  into 
■jittoiua;  sexual  weakness  dogonoratos  into  >mpotenc«;  moscular  weak- 
aeas  booomca  complete  paralysis;  i-cflcx,  gonorat,  and  special  aenMiiona 
^Ldbappcar;  tho  ears  do  not  hear,  nor  tho  eyes  sec  nor  the  tongue  iaat«' 
^^the  expression  of  bcbeludo  becomes  tirst  that  of  imbecility,  then  that 
or  idiocy ;  hallucinations  of  sight  and  sound,  with  or  without  mania, 
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preoedo  general  cerebral  indiflorenee,  npathy,  aod  paralysis ;  the  reepU 
ntioD,  without  the  atertor  of  opium  or  alcohol,  is  easy  acd  alow ;  tho 
iampwature  of  the  body  ia  lowered ;  aa  the  bronasiu  becomes  more 
profound,  the  patient  lieu  quiet  in  bod,  unable  to  move  or  Ibel  or  swal- 
low or  speak,  wItJi  dilated  and  uncoutractilfi  pupils,  and  scarcely  any 
ohuigQ  ofUie  color  of  hid  iikiD  or  face."  Death  has  been  attribulod  to 
Iho  effect  of  the  oontinuoiis  tLieof  (he  bromide  iu  large  doses.  Thus, 
I>r,  £^meau  roporta  (in  tho  Journ.  4e  Mid.  de  Bordeaux)  the  caae  of  a 
young  woman  who  took  four  and  n  half  pounda  during  tl»e  course  of 
l4in  months,  and  while  iu  a  condition  of  cachexia,  with  yellowish  skin, 
a  oopper^colored  eruption  upon  tlie  forehead,  colic,  gastrulgia,  Inaoninia, 
etc.,  suddenly  hct-amo  greatly  prostntlod,  and  had  delirium  with  pi'ofuM) 
sweats,  followed  by  <ivml\  iu  four  days.  I>r.  Anton  Eignor  ( Wietier 
Med.  Prette,  Xo».  2fi  to  34,  1886)  dotaiia  tha  case  of  a  woman  who  took 
fiT«  pound*  in  Iom  than  a  yuu-,  and  wliiU  having  very  prauounccd 
«ymptom4  of  bromism  waa  soUod  with  dulirium  niid  stilTurod  fVoni  h»l- 
tuoEDatiooa  of  aigbt  athl  hearing,  saying  »ho  was  boiog  poisoned,  and 
finally  di<w(  of  pncqmonia.  In  nollhvr  of  thoao  coaoa  oan  it  bo  con- 
•lder«d  probable  that  thcXromldo  was  the  diruct  cause  of  donth. 

Aedon  on  Navoui  Si/ttem. — ^Tho  porsiittcnco  of  voluntary  movement 
tn  tho  ftog  utUir  the  iibolitiou  of  reflex  actions  shows  that  tho  influence 
of  Uio  drug  is  not  chiefly  oxertcd  upon  tiiu  curebrnl  c«ntiv8  of  motor 
impulM,  nor  upon  tho»v  evils  of  tho  cord  which  originuto  movomcnt, 
but  upon  cither  tho  aiTcrenl  ner\-o8  or  those  portions  of  the  cord  which 
transmit  the  impulse  from  thceo  nvrvoa  to  the  cells  proaidiog  immedi- 
at«ly  over  motion,  I'hb  h  coufirmod  by  eorac  experiments  of  Lewisky, 
in  which  it  was  found  that  previous  separation  of  tho  cord  fti)«i  the 
cerebrum  bad  no  inSuonce  upon  the  action  of  the  bromide.  Both  he 
and  Parser  also  found  that  death  occurred  i>om  small  doses  befoT«  the 
motor-nerve  trunks  and  the  muscles  bad  lost  their  in-iiability  (confirmed 
by  Satason,  Sckmidt'g  Ja/irb.,  Bd.  oxiiii.  p.  17).  This  being  so,  the  ijuoa- 
tion  arises  whether  the  paralysis  be  spinal  or  due  to  paralysis  of  the 
peripheral  afferent  nerves.  There  ia  an  apparent  conflict  in  the  eviilcnce 
upon  thb  point.  Kulenbcrg  and  Guttmanu  (loc.  cit.,  p.  103)  found  ihiit 
when  aooees  of  the  poiimn  was  prerentcd  to  one  or  more  limbs  by  tying 
the  arteries,  reflex  actions  wore  aboliahed  in  theae  parts  aa  ra]iidly  m 
in  oihera.  Similar  results  have  been  obtained  by  Lewisky,  by  Roberts 
Bartholow  {Bromides,  Provldonce,  1871),  by  Purser'  (toe.  ri(.,  p.  326), 
and  by  lAbordo  (he.  cit.,  p.  434),  Tho  latter  observer  has  also  found 
that  (iloctrica!  stimulation  of  a  nor\-o  high  up  will  cause  violent  apaaros 
in  the  rausclos  directly  supplied  by  it,  ultbough  it  may  bo  unable  to  ex- 
cite tho  slighlost  roflox  tremor.  On  the  other  hand,  Dnmoui-ette  and 
Felvutte  assert  a  oontraiy  result.    Unfortunatoly,  they  do  not  give  the 


*  Frpin  tb>  •ordiot  uf  hii  idoidoIi,  bawoitr,  It  U  iloubtrul  «iietbw  Puno  iicrlbnDMl  lbs 
•sportiDant  bi  mjMlf. 
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details  of  their  exporlments.  Tbey  state,  however  (p.  £47),  thai  ir  tho 
lumbar  plexus  of  Teasels  be  tied  befora  the  poisoning,  tlio  fore  feet  low 
tlieir  roflex  activity  bel'oro  the  hinder.  There  ore  two  povsihle  method* 
of  recoQciUng  theli-  results  with  those  of  the  other  obsorverd.  lii  oome 
way  the  operation  may  have  interfered  with  the  circulation  In  the  lower 
part  of  the  cord,  and  consequently  the  poison  have  reached  more  freoJy 
the  upper  part  of  it  aod  acted  first  upon  it.  Again,  if  the  lajectlon  waa, 
aa  is  very  pi-obable,  thrown  into  the  auteiior  portion  of  the  U>dy,  the 
^loiaon  may  have  reached  tho  aolerior  extremities  in  ao  concoiitrnivd  a 
foTTD  as  to  have  acted,  aa  it  were,  locally  upon  their  nervett  and  diomIm^ 
The  same  observers  in  another  portion  of  their  memoir  show  that  tlie 
solutions  of  these  salts  travel  by  imbibition;  and  this  and  their  It>cal 
action  seem  to  me  to  be  the  oause  of  the  dilforonceA  of  exporimenta) 
i-esults.  It  seems  well  established  tliat  cutaneous  anoMthatia  in  grvutet 
or  leas  degree  accompanies  the  loes  of  reflex  activity ;  fur,  as  Dr.  Piinmr 
Miyv,  a  poi-ionnd  animal  ((uiie  abto  to  jump  subinlla  to  pinching,  prick- 
ing, burning,  etc.,  without  moving.  Eiilenborg  and  Guttmann  ha^-e 
noticed  the  name  thing  in  some  rabbits.  I>amourott«  and  Pelvetto  (/oc. 
cil.,  p.  S-17)  have  noticuil  a  condition  iu  which  ok-ctricul  stimulation  of 
auvrve-tnink  pmdnoud  marked  reflux  action,  although  no  excitement 
of  the  ekin  nupplivd  by  the  afl'tTuiit  fibrea  of  the  nerve  was  copabU)  of 
doing  thi«,  showing  that  tliu  extromilio«  of  tho  Mnsitivo  nerves  are 
ufl'ectod  before  th«  trunks.  Thu  evidence  is,  I  think,  sufllciont  to  prove 
that  bromide  of  potassium  aflccts  nil  parls  of  tho  nervous  system  of 
the  lower  animals,  but  that  tho  cerebrum,  tho  motor  tract  of  the  cord, 
and  the  elTeroDt  nerves  aro  the  last  portlonB  to  bo  alfoclod ;  that  tho 
most  sensitive  to  its  action  is  tho  receptive  portion  of  the  cord, — that 
which  roceivos  and  transmits  roHex  impulses, — and  next  to  th>s,  and 
perhaps  almost  equally  susceptible  with  it,  are  the  peripheral  ends  of 
the  afferent  nerves. 

Upon  the  cerebrum  of  the  bi,i,'hor  animals  the  bromides  undoubtedly 
exert  an  influence,  and  the  reseiit'chos  of  Proft-ssor  .41bertoni  (ArcA./. 
JSxpfT.  Path.  Therap.,  xv.  266)  have  thrown  much  lifjht  upon  the  uAefhl- 
ness  of  the  drug  in  epilepsy.  That  observer  found  that  when  adminls- 
lered  to  do^ts  the  bromide  dojireasos  very  markedly  the  power  of  the 
motor  zone  of  tho  cerebral  cortex  to  respond  to  stimnli,  and  to  give 
forth,  on  decided  irritation,  epileptic  dischargee:  it  was  also  discoverwd 
that  this  action  of  the  bromide  was  much  more  decided  when  there  liad 
been  a  pi-olonged  saturation  of  the  system  with  the  drug  Ihan  n(\or  a 
aingle  lar^o  or  even  toxic  dose.  The  intellectual  symptoinit  of  bromUcn 
show  that  in  man  the  action  of  the  bromide  on  the  cerebral  cortex  is 
more  marked  than  in  the  lower  animnls,  on  account,  no  doubt,  of  (ho 
higher  cerebral  development.  The  dnig  in  other  respects  acts  upon 
man  as  upon  lower  mammals,  lowering  the  reflex  excltsbihty  of  his 
spinal  cord,  paralysing  the  ends  of  the  peripheral  nerves,  eto. 

According  to  the  researches  of  Dr.  fi.  Schuixe,  there  is  under  tlio 
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loflucncc  of  ibo  bromide  »  doviit«(I  <]«u«aso  io  lh«  ollmliuiUon  of  phoa- 
pbonu, — an  iodivation  tiutt  Iho  prutoplaaniic  molociilar  ohan^ea  in  tlio 
uorvous  system  arc  luc»ton«d  by  ibo  drug  (2eitsehri/t /.  Biol^  xlx.  301, 
18S3). 

C'iroUcUion. — ll  is  well  ««t«blUh«d  ibut  large  toxie  dwos  of  iho  bro- 
Biido  oxi>rt  a  direct  juirulyxing  Action  on  tbc  hcu-t,  leawalng  bulb  ibo 
force  and  tbe  froquonoy  of  tliu  beut,  un<l  liiially  caiutiiig  dbuloKc  nrrost.* 
Dr.  i.  G.  ScTioutch  ^rdUo  <kr  ILUk.,  xii.  "a.  p.  »7,  18T1;  Schmidfa 
Jahrb.,  Bd.  cliv.  p.  II)  fouad  thut  during  thu  hIuiv  inji^ctioii  of  a  two- 
per-oont.  voIuUoei  into  the  vona  ciira  of  a  rabbit  Uie  canlioe  Aystolo 
grew  stowor,  tho  dijuloUc  pimsoa  longur,  and  fmitlly  tbo  heart  nU>w\ 
HtlUf  flxbiblliiig  uQly  fibrillAry  coittnictloiu  of  ttif  wiilU.  Tbo  nuino 
obterrer  is,  so  far  uti  I  know,  tho  only  one  who  hii«  made  iniiRomctriuiil 
DtudivH  of  tbo  ucliun  of  smnll  dosos  of  tbo  drug.  IIv  found  that  Hucb 
nntountttof  tlio  bromide  adminiHtorodhypodermiuallyor  by  tliOMtonaob 
ulwayM  jiro'luucd  incniosocl  pulw-froq^uoiK'y  with  lur>j>cnud  artvrial  prcMi- 
uro.  His  Dxpgriments  wuro,  howovor,  nut  viirriod  far  enoiigb  to  du- 
moMtnito  oitbor  bow  Ihwo  two  cbanges  arc  brought  about,  or  tbo  ruln- 
tioDB  of  l)iu  drug  to  tho  vaso-motor  nor^'oit.  >Iui-h  biiH  bvun  piwliculod 
UpOD  tbe  th cury  wbith  a>«>;rU  that  bromide  of  putiiuium  cuu!«om  vilso- 
motor  gpoam.  Xo  doci»ivo  proofa  )tavo,  howover,  yoL  boon  oTured  of 
tbo  truth  of  this  fuvorilo  dogma.  Tbo  eridonco  so  litr  brought  forward 
10  u  follows ;  Lvwislcy  found  that  if  tho  low  of  two  fi-Qgs— ono  poi- 
M>n«d,  tbe  other  not — wera  cut  off,  the  uapoIsoDed  fh>g  blod  mucli 
more  fVeoly  than  the  otiier.  Tbiti  experiment  bos  boon  confirmed  by 
Dr.  Amory:  it,  however,  evidently  docii  not  prove  the  existence  of 
vaso-niotor  ^paam,  but  only  that  of  n  lessened  activity  of  tho  oircuio- 
tion,  wbi<jh  may  be  of  cardiac  origin. 

Aoconling  to  Dainourette  nod  Pelvetto  {loe.  cU.,  p.  249),  when  the 
ioterdigitaJ  membrane  of  the  iVo^  is  watched  duriiifi;  ))oiMuIng,  there 
ia  seen  at  flrst  very  oflon  an  exceedingly  brit-f  puriud  of  increased  cir- 
culation, but  iu  a  very  short  lime  the  latt«r  bocomiM  much  slower.  Or. 
Meuriot  (^L'^nde  de  ta  BeUadone,  p.  49)  aaaerta  that  by  the  aid  of  tbe 
inicrowope  this  stowing  of  the  oirculation  can  readily  be  seen  to  be  due 
to  a  conlrnction  of  the  cnpillarios,  and  especially  of  tbe  smalt  arteries, 
vboee  lumen  may  even  be  obliterated.  Dr.  SaLiHon  {Selirnidt'a  Jahrb., 
Bd.  cxitii.  p.  17 )  also  asserts  that  he  has  witnessed  a  lumilar  {thenomonon 
in  tbe  tongue  of  tbe  tVog,  and  Dr.  Hammond  and  Dr.  Amory  slate  that 
tbcy  have  seen  it  in  the  brain  of  tbe  dog.  On  the  other  hand,  Dr. 
Paner  {toe,  citJ)  and  Dr.  F.  B,  Xunucley  (London  Pract.,  vol.  iii.  p. 
361)  assert  tbal  the  vessels  in  the  fi-og's  wvb  are  not  affuutud  by  bromide 
of  potassium  given  hj'podermically. 

Uy  own  studiee  of  tbe  action  of  various  persona  upon  the  vcssck  of 
tbe  (hig'e  web  have  yielded  such  varj-ing  and  uneiatisfactory  ttviulls  as 
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to  malfo  me  bosUate  in  nccopting  crideoco  of  tbU  nature  unkaa  other- 
wiM  corrobonktod.  In  tbo  atiaenoo  or  manometrioi]  atadios,  1  thiuk  lUo 
most  that  can  bo  fitirly  claimod  is  tlmt  our  present  knowledge  renders 
it  samowhat  probable  that  the  salt  uuder  conaidontion  b  capable  of 
producing  TMo-motor  epoem.  The  l\irlb«r  deduotion  ibat  the  nervous 
aj-iQptoms  induced  aro  BOoondnry  to  an<l  produced  by  Ibis  spasm  is 
wbolly  jD:ratuitoas,  unproved,  and  improbable.  The  elfeot  of  tlte  bro- 
mide when  applied  locally  to  the  barud  nerve  deinonstrat«s  tlmt  It  acta 
directly  upon  nerve-tissue.  Further,  the  absolute  anicinfa  of  ibu  blood- 
leaa  "salt  ttog"  produces  no  such  nervous  syniptomt  as  does  ovon  & 
non-toxic  dose  of  the  bromide;  and  the  direct  cxpcriinontn  of  Dr.  A. 
Weil  (lieichert'9  Archie,  1871,  p.  271}  havo  tihown  that  in  the  flrog  tbo 
fiomptoto  abolition  of  circulation  has  no  oflcct  upon  tb«  spinnl  marrow 
or  upon  reflex  actions  during  tbo  finit  half-hour.  Th«  proof  la  vory 
strong  that  the  drug  acts  directly  upon  tho  nervous  Umum. 

Temiieratufc.—  lo  warm-liluixlcd  niiinutU,  toxic  dosus  of  broraido 
of  polatwium  lowc-r  vi-ry  decidedly  th«  l«nipuraturo.  There  have  boon 
no  calorlmetric  expcrimuntsi  to  dotcrmino  whether  this  fall  of  tcmitont- 
ture  Er  duo  to  a  diminished  huat-pi-oduction  or  an  fncrcuue  in  heat^lim!- 
nation.  The  rehtxod  condition  of  (he  vaso-motor  system  under  the  infiu- 
oiieo  of  Uie  bromide  fnvo»  the  escape  of  heat,  and  it  in  probablo  that 
the  fall  of  bodily  tomporalure  i»  due  in  port  or  altogether  to  an  oxeos- 
alve  ]tw»  of  bi.i)t;  especially  ix  this  probable  sinco  thore  is  a  sufficient 
conconl  in  recent  ro»:nrc-hve  upon  the  action  of  the  bromides  to  indicate 
that  they  increase  rnthor  than  dlminiith  tiovue-chnnge, 

Dr.  Rabut«Bu  {Qaz.  Kebdom.,  1869)  found  that  whilo  taking  Uio  bro- 
mide there  was  slight  IciHcning  in  the  daily  elimination  of  oron.  The  ex- 
periment was,  however,  a  single  one,  and  the  dally  dooo  of  the  bromido 
was  only  fiftoen  f^ntins,  an  amount  #o  small  as  to  have  no  determlnato  ia- 
fluonco.  In  iho  American Journttl  of  Mfdical Science,  July,  1868,  Dr.H.  Bill 
i-oportcd  tho  rosulttt  of  an  el.ihoralu  study  of  the  action  of  the  bromides 
upon  eliminntion.  lie  found  that  ihere  wa>;  a  very  decided  docrease  in 
the  amount  of  carbonic  acid  thrown  off  f^'oni  the  lungK,  but  that  the 
elimination  of  urea  wns  not  sensibly  aftectvd.  On  the  other  hand,  the 
quantity  of  urine  was  usually  inervn.»od,  the  colo  ring-mat  tors  invarialiiy 
augmented,  and  tho  action  on  phosphoric  acid  varied:  aftvr  emallor 
do«ce  it  appeared  to  bo  slightly  invreasod.  Schuize  (^ZeUschr.  fvr BioL, 
voL  six.  p.  301),  whose  article  I  have  aoen  only  in  abstract,  in  nn  ap- 
parently very  careful  tnvoxtigation  on  bis  own  ]>cnKm,  found  as  the 
result  of  tho  ingofitioDof  one  hundred  and  tiOy  grainnof  bromtde  a  day 
that  the  urinary  secretion  was  greatly  increased,  tho  phosphorus  dimin* 
ished,  tho  sulphur  very  much  iucrt-Med,  and  tho  nitrogen  slightly  in- 
oreasod.  Tho  oxperimenta  of  Chittenden  and  Culbori  {CKtm.  Stud. 
Jjaborat.  of  Yale  Caltege)  were  also  ntude  with  great  care,  and  tho  maxi- 
mum dueo  was  ono  hundred  and  fliXy  grnitis  a  day.  The  result  was 
dimiui&hod  excretion  of  phosphonw,  but  a  pronounced  InoroMO  of  urea. 


4 


4 


DBPRESSO.  MOTORS. 


237 


Id  ClilUtcnden  and  Culbert'a  experlmenU  tbe  bromldo  cf  ammonium 
iwtod  like  (Iw  bromide  of  potiuniuin,  but  more  poworl\il]}',  so  Tar  at 
l«Mt  a*  tlio  uraa  wiuh  conoenied. 

EtimituUhn.—VHioa  tlio  bloixl  in  charged  with  tho  bromide,  tho  Halt 
prob*bljr  eiwni>o--«  with  all  llie  ftecrotion&.  It  has  boon  found  hy  Voinin, 
Amory,  XumliM,  Bill,  «t«.,  in  llio  saliva  and  in  tho  urino,  imkI  by  Amorjr, 
in  tlio  pcntpirniion  {Host.  Mni.  Sari/.  Journ.,  Oct.  16S8).  In  tho  body  ofl 
ft  inao  who  dii»d  whilo  inkiiig  it,  M.  Nainlas  {Compttt-IienJiU,  t.  \xx. 
p.  362]  found  it  in  ull  Uiu  li<tuidi«,  m  w«1I  oa  Id  tbo  brain,  liv«r,  spinal 
cord,  lung«,  «to.  Elimination  tnkos  pluco  to  a  oortaln  ex(«nt  through 
tho  skin,  and  to  eomo  vxtvnl  through  tho  intostiniil  mucous  mombrono 
ftlso.  P.  Gultmann  (^Yirchoie's  Archiv,  Ixxiv.)  has  reoognixod  bromino 
in  thu  contonUt  of  tho  ncno  pustutus  of  bromi^m.  I>r.  Bill  (Joe.  eit.f  p. 
2S)  always  dulvctod  thu  bromido  in  marked  quantities  in  ihv  ficcM  of 
men  taking  it ;  and  H.  Quincke  {^Reichei't't  Archiv,  1S68,  xxxv.  ISS} 
found  that  when  forty  gmms  of  brumtdo  of  sodium  wore  given  to 
dof^B  with  iotcfttinai  fistula,  two  and  a  tinlf  hours  aflorwards  tbe  in- 
teetinal  juices  vroro  fl-ee  ftom  the  bromide,  which  reappunrcd  in  them 
tVom  three  to  six  hours  later.  The  salt  mcapes  also  through  the 
kidneys.  The  rapidity  of  climiDntioD  eeoms  to  vary:  thus,  Aaiory 
recovered  ooe-hatf  of  the  amount  ingested  during  the  l^rst  and  one- 
third  duiing  the  second  twenty-four  hours,  and  Mr.  Ware  (Tbosis  of 
Dr.  II.  P.  Bon-ditch,  loc.  dt.)  obtained  a  littlo  more  than  half  of  the 
amount  ingested  in  the  urino  of  the  suoceeding  thirty-two  hours,  while 
Bill  was  not  able  to  got  more  than  one«lghto«nlh  of  it  during  the  flrat, 
day.  Dr.  Bill  has  Ax-quciilly  found  the  bromide  In  tho  urino  two  woekl 
Hft«r  tbo  lost  do«e  has  boon  exhibited ;  and  T>r.  Rahuteau  has  socn  Its 
presence  jtemisL  under  nimilar  oircuniiitanceA  fur  a  mnnth.  The  bromide 
probably  accumulates  in  all  the  tlssuoa,  but  according  lo  tbe  rcMarohe 
of  U.  M.  Poyon  and  Professor  Caxeueuw  It  i»  much  more  abundant  in ' 
tbe  nerve-centres  than  olaewhure  {Lyon  Mtii.,  Ix.,  1^89j.* 

Thkuapkctics. — Bromido  of  polamlum  la  cmployvd  by  the  thera-j 
peutbt  lo  yuiet  et^dbral  rxcitement  when  not  inflammatory  in  its  nature ; ' 
to  kisfton  ovcr-(iu.>K:eplibility  of  the  spinal  centres  of  i-ollex  action,  or  of 
thoperiplivrikl  iiiTeruiiinLTt-nn  nhlch  load  to  thcao  ventres ;  and  lONubdue 
ncn'uus  excitomcnt  of  tho  genitul  system. 


*  II  hwtif*noI>liD«d(Prer*MOrBiDt,  London  /Vwr.,  IHTI}  that  lh«  bromli)*  of  jiatwulun 
^mn  11*  phjiibloglnil  uiil  lb*np«atle  powen  •oltlj'  to  iLi  buo.  Tbl>  l>  pUSnt)'  nul  ih*  nun, 
M  tb«  brstcldc  l>  ddI  hrplj  d»«»iDp««d  in  lb*  (jflsm,  niiil  tho  tynipluiDg  mund  bj  II  t,n 
mj  illfciml  fron  lh«  pi>du«<l  h]r  mili'initla  at  )H)tunuiii :  in  n  liit*r  publlntiun  {Xrch.f, 
Btptr.  Paik.  TItmip.,  lUL)  fntfMa  UIdi  hlnutlf  hM  *hasD  Ibkt  b/ouin*  rapor  pradueM 
m  tragt  (SkU  Id  auu>;  r«*p«oU  •imllkr  la  IboM  oiuMd  bj  tba  potuh  wlU  At  (ha  •■ma  tlm* 
(t  b  kliBMt  oerUin  lb*l  tha  (wluli  Induaaoa  lb«  afilam,  tad  ibsl  Ilia  wbola  rvalt  li  pro- 
Jand  hj  •  oonjslnt  icIIdd  of  botb  lajtridliiDti  of  Ibo  Mil.  (t.  Krou  (inh./.  E^tr,  Palk, 
Tlirritp..  tl.  U),  In  IhF**  nipnimanU  apnn  uiM>,  fvunil  ilwlilad  dlSirwiiw  In  Iha  ruultf 
rolltwiic  propiinianaU  da«a  of  bTonilUo  mil  cbloddo  oT  polaxSum  knd  of  brunUla  af  Mdlum. 
Il«  aUrtbuM*  lb*  liwtnlDg  of  rtflax  koliiiij  to  ih*  bramlno  (tea  >Im  SltlDBusi,  I'inAou't 
i^W.  tH.  III.). 
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The  bromides  are  contru-indicatcd  l>y  nn  oxocwdvo  irrilabHltrof  tha' 
gitfltro-iniQtitinftl  tnitcoutt  m«nibmn«  ;  whoa  »uch  comliiton  oxiats  ibcjr 
ma^  prui'okd  oxlinuHliiig  dinrrhcM.  Grcnt  vxlinu«tiun,  nnd  eapeoiaUy  ^^ 
{•rent  nutritive  exhuiiatioii  of  iho  iivrvc-cvntrM  is  nn  absolute  contra*  ^M 
indication.  Ttiiw,  owing  to  tho  oxciti'moiit  tbat  nttonds  eonjusionat  ~ 
iManiti/, — I.e.,  the  iiiHanliica  following  child  birlh,  typhoid /rtw,  surgic&l 
opo ratio nti, etc., — bromiilcM am  fn<i<|tiCTit1y  adminislorvd  inlarjcednsea, to] 
lia'igTXMtt  dvtrimontof  tliopalicnt.  I  am  w«)l  convinced  that  under  »uch 
oircuin-iianct'!'  tlioy  gwally  li»vor  tho  niitriiiou  and  chc«k  rtcoviiiiy.  In 
tlio  Knmo  way,  in  cerebral  mftrnini),  senih  dfmentia,  and  allied  diaordon, , 
ibcj  mtidt  be  UMc-d,  if  ui«»I  iit  all,  oiily  with  tho  grcatost  nieiuse. 

There  are  vai-ious  forma  of  ntrwv*  exciicmfnt  or  uuratl,  luoh  m 
HOmutimv^f  rollovr  excemivo  inttilloclual  tuil,  anxiety,  and  other  ncrvou4 
Htrain,  or  ouuur  during  convaluHcenoo  from  acu[«  ili»ordur^  in  which  the 
salt  now  under  c(i>iHi<leration  Is  very  valnablo.  Tbo  saiiio  mny  bo  Raid 
of  Bom«  forms  of  hysteria.  In  wmo  caxoit  of  nrurat^ia  U  undoubtedly 
all'ordit  great  ruliof,  but  in  the  majority  of  taisos  it  faiK    II  lin>i  ttdL'nied 

to  mo  useloM  in  neurnlgia  depcndonl  upon  an; >  >  '   ^  ^n^  ..i'  jhiwuc, 

and  my  cxporicnco  agruo«  with  that  of  I>r.  An^tiic,  that  it  i^  v^Bju-cially 
BmAil  in  ponons  of  goud  nervous  power,  mu«<:ular  force,  ami  activity 
of  circulation.  As  a  h^i>not4c,  it  i«  oinploywl  in  wnkol^lnesn  from 
nervous  cxcilomont  and  in  ilftirium  tremens. 

Tho  chief  n^u  of  the  bromide  is,  however,  to  lessen  niAox  activity 
It  ie  especially  in  epHc^t/  that  it  has  attnined  a  well  il  rv>  <!  ivputa- 
tipn,  doing  far  more  good  than  all  other  remedies  coiiit'ih  1.  ^uiiietime* 
effecting  cures,  more  commonly  ameliorating  the  ;  iii|<  <  ms,  but  ocoa> 
sionally  failing  entirely.  There  is  no  known  method  oi'  difitin^uiHbing 
before  trial  with  any  certainty  in  what  cases  it  will  do  ^o<l.  Troua- 
eeau  {Cltn.  Med.,  Syd.  Roc.)  and  llnrtholow  (loc  cit.)  both  aseert,  bow- 
ever,  that  it  ia  least  efficient  in  tbo  mild  form  of  the  disorder  known  as 
the  pdit  mal.  The  most  brilliant  results  have,  as  a  rule,  been  obtaineU 
in  cases  of  not  too  long  duration  in  which  tho  fits  are  f^quent  and 
severe.  The  governing  piinciplo  in  its  use  is  to  try  it  in  every  case, 
increasing  tho  dose  until  a  mild  degree  of  bromimi  is  inducod,  and 
bein^j;  guided  by  the  results. 

The  sail  is  aUo  ot^n  cfRcacioua  in  other  reflex  spasmodie  neurosw  i 
in  tlie  vomitinij  o{  pregnancy  oT  oC  uterine  diteases;  in  tlte  eoitvuhions  ' 
of  childi-en;  and,  according  to  Dr.  J.  T.  Bothrocic,  in  preventing  tho 
ao-called  urethral  /ever  induced  in  very  suseepliblo  males  by  the  intro- 
duction of  the  catheter  or  bougie.  Tho  physiological  action  of  the  salt 
8e«mingly  indicates  that  it  is  of  all  known  remedies  the  one  boat  suited 
for  tho  treatment  of  Murium.  Clinical  ex|)enence  certainly  accords  with 
this  conclusion:  in  the  following  table  are  collected  thirty-four  nuM.-s 
of  tetanus,  nearly  all  tmumntic,  in  which  there  were  but  four  deaths. 
Xot  l«ss  than  a  hnlf-ounco  of  tho  salt  should  be  exhibited  in  the  day, 
«nd  At  night  chloral  should  be  u.icd  as  a  hypnoUe.    (See  Culobal.) 
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Tho  table  contaiua  all  the  statistical  tBrormntton  I  havo  ou  tbo 
flul>J«ot.    Coaofl  not  oth^rwiee  innrked  recovered : 


Bfpsrlcr. 

Hg. 

Kind. 

PlNtBtiwrUd. 

Baauuka, 

l>r,  DaphpDAl  .  ,  , 

Tnsm*!!*. 

LoBdoo  lADtn,  r«b.  iim. 

Di.  D.riji    .... 

*' 

fiuHioik  llnl.  *nd  Surv.  JuiiruA). 

H»^r  jttil  d  b  hl*>  UMd. 

A.  l^«r(iuiKii .  .   . 

" 

Sdlniiawh  ItoL  Juu»i.  Juh,  ten. 
V,  8.  Aral)'  HhI.  DtpuUiaiil  Ursiilu 
Ho.  1.  An(.  im. 

Cltl>JlBl  *Jv^  iu«d. 

Pr'  FuiM    .  ^  .  ^ 

'• 

Krw  Kostdia,  Jan.  im. 

0|illUB  ■iBWtd. 

Dr.  C.  L.  B~ri   .   . 

'• 

lit.  Bracbuu   .   ,   . 

BullDilu    Thfrciwutl^M.    mL   txxyU. 
If-*- 

*ilt«rlaftUub   ftiH 

Kobsn  BnttD    .  ■ 

<■ 

Cllnliurfb    >l«d.  und   8iir(.  Joum*), 
IMS;  aul.  >i>.  |k  Ml. 

rnr.iu;n(i»in. 

H 

BuII>i1d    TlilniHudqui^   inL    lxx<U. 

t'llaialhlo. 

trVut. 

Dr.  FBDlhal.  .  .  , 

TrauDUiUe. 

Uiunrh*  Kllnlk.  p.  II.  mi, 

Clilsnl  ■lioiHtd. 

Dr.  Trviihulm*  . 

Cujvli  Mud.  Rminl.  A|irl1.  inS. 

CM'iKtl  iilB  riK-l. 

AlIrD  CbUlU     .    .    , 

Ii]lii|ittUI(I. 

Uiiul-a  I>niiUUiust,  A|>rll,  UTI. 

UiAL 

ir.  r.  Jlndnm  , 

t 

•                               I 

H.  K.  HimI  .... 

I 

•                               1 

Plod. 

I 

•                               1 

TkiK  imrl|i  U  on. 
it  Uio  hII. 

Dr.  Dakxnll  .   .  . 
Dr.  tUasDOk  .  ,  , 

I 

•                               I 

t 

•                               1 

Dli-1.1  !D  Einliu  <if 

^1  Jlkiliilk*!  of  lliv 

l^ndikru  uf  lhi|j«- 

■l.'iiiift. 

B.  SoDlbiT .... 

I 

lillnialhU. 

T»ui.  biDil.  CUo.  8ii«.,  t,  110. 

lUttrm);  tuiiklttb 

takct  lUialua. 

1 

Tniimmllo. 

Idt  PrD|ir»t  MM..  IKR^  970. 

1 

Tr«miuilJr^ 

Ill  tin.  Mnl.  Tlinn.  i.  tiH. 

tniliinl  klu  lunl. 

U.  Vu  Bartn   .  , 

1 

Tmuiuutt 

Cbliiiv  Ktt.  Juunu,  rsb.  mOL 

AlvuuanL 

L  W.  Unktrd  .  . 

1 

Trtunillc- 

Virilnla  UhI.  XouUilf,  l««Ci,  OML 

Clklunl  and  i^lgin 

Dr.  At:irr    .... 

1 

Timuniallr. 

I.<itid<:n  rnuTllIkiiiir,  Fab.  tMt. 

cikliiiiJ  atai  em-L 

Dt-  iVjUf^wm.  ,  . 

1 

TrftDomUc. 

ruU  ThiiU.  1 1«^  No, 'MU  (UudiiUiirJ). 

Mxt. 

Dr.  uuIcLinl  .  .   . 

1 

Trkatiutlc. 

■*            .>            «.            ■. 

Dr.  HfKUBll  .  .  . 

1 

J 

>.            ■>            ■■            tt 

Dr.  Dr*Dnint  ,  .  . 

> 

TntiDuHe. 

It            >■            kt            ■< 

Or.  XrruiHll .  .  . 
Hi.  Drln 

1 

Te«iidi*IIu. 

»            .*            •■            •■ 

1 

nmuPuLio. 

H                            ■■                            ■<                           11 

1>(.  Owdso .... 

1 

I 

H                     II                     tl                     » 

In  ttryehnine-poiioRing,  Dr.  Saiwon  haa  deiDonHtrat«d  tha  value  of 
tlio  bromtdft  bjr  expenmonta  on  animals,  and  Dr.  Cba.i.  B.  Gilleapie 
(^Amer.  Jovm.  Med.  Set.,  Oct.  1870)  and  Dr.  C.  h.  Bard  {Phila.  Mtd. 
TimiS,  Jiino,  1871)  have  each  rcportod  recovery  under  Ita  iiaej  without 
vfiiBittDgi  after  il)i>  inj^'o^iioti  nf  tliruu  gmina  of  th«  alkaloid. 

In  ncri'ous  osciioment  connected  wiili  tho  e/enital  function,  bromide 
of  poUi«»ium  ia  often  of  groat  value.  When  thvro  is  netual  inflanima- 
lory  di»oase,  an  in  gonorrhxa,  the  drag  iVoquently  faUit  to  otTeet  tho 
dsMircd  end.  If,  however,  there  be  no  orgnnio  lesion  of  tho  orgnna 
or  of  their  nerve^oentrea,  the  continued  doso  will  uAually  auoceed  to  a 


*  All  Ih*  tBMi  mirktd  with  tu  Mlorlik  an  Ukan  from  Dr,  IUwm«r^  f>l>*'  (<!*■  l'"iii 
UtJ.  itwf  Snrg.  Jnnntal,  IGI3).     I  b«lj«<ra  Ibef  weri}  all  IrounjatU. 

f  BUwq  lh«  bolladoDM  (krofcablj  dlil  u  iniub  barm  u  th«  bramid*  did  good,  tblt  oua 
M|bl  to  b*  aiolBdci. 


300 


QENBRAL  BKMEDIES. 


groatttr  or  li»t  oxtont.  I  h«vo  fbuad  tho  remedy  oSoctivo  in  oases  of 
80ini-iinpot«iico  fVx}in  ovcr-irritabilitjr  of  tbo  organs  causing  emiasioit 
too  800D  during  attempted  hoxiuJ  congroHS.  Thcro  is  abimdant  cvi- 
d«ii«o  as  to  its  raluo  in  njfinphomitnia.  As  an  ndjurunt  to  otiicr  ph^-eit-sl 
and  monil  measures  of  relief,  ibu  salt  mnj  bo  used  wilb  satisiactioD 
in  moD  sufToring  ft<om  masturbation.  In  ncrvuua  symptoms  occurring 
at  Lho  Umo  of  tbo  monopauso  or  complicating  utorino  disease,  and  in  I 
tho  [ic<^>ti]itir  Iroin  of  morbid  pbvnomcnn  arising  fVom  tbo  forced  sup- 
preKsion  of  tho  sexual  function  in  vigorous  individuals  of  oitbcr  sex  to 
whom  circumstances  bavu  denied  marriage,  tho  bromides  bavo  almosi 
a  "  niii<|uo  power." 

Dr.  Ch.  Bernard  {The  Clinic,  Sept.  1874;  from  BuUetin  Gen.  de 
Therap.")  aflinns  that  bromido  of  potassium  in  do^os  of  from  twenty 
to  forty-fivo  grains  a  day  romovos  with  marvoUous  quiclcnws  maiarial 
entar^ments  of  tlic  spleen. 

AoHiMSTBAnuN. — I  liavo  known  balf  an  ounce  of  tbo  bromide  to 
bo  taken  at  onco  without  inducing  any  serious  symptoms;  and  in  sovcro 
acute  cases,  as  in  tetanus  and  strychnine-poisoning,  it  is  porfoctly  safe 
to  sdmintstor  twodrticbm  doses  nt  i<hort  intervals,  as  tbo  oaso  may  ro- 
quire.  Almost  all  tho  indications  for  the  use  of  tho  bromide  an>  best  mot 
by  tho  so-called  continuous  dose, — 1.«..  by  tho  administration  of  so  much 
in  the  twcnty-foui'  hours  until  an  offoct  is  induced.  Thus,  in  epilepsy, 
half  a  drat'hra  may  bo  given  four  times  a  day,  to  bo  inereasod  to  on« 
drttcbm  (half  an  ounce  a  day)  if  necessary :  althou;Kh  as  little  of  tho 
remody  as  will  suffice  to  prevent  tbo  rocurrenoo  of  tho  fit  must  be  used, 
yet  any  amount  nocoasaiy  to  do  this  should  bo  given,  unloas  bromisiB 
bo  pro<Iu(M)d  before  tho  paroxy.ima  sro  srreelod.  The  romedy  must  be 
exhibited,  in  a  solution  Aiiuly  dllutod,  after  meals.  In  aome  casea  it 
cauH0«  diarrhcen,  whieb  iiwy  generally  bo  cbeckod  with  small  dosca  of 
opium.  It  is  c^Aontial  in  cpllopfly  and  other  chronic  diBOrdera  U>  per- 
slst  in  tho  continuous  adminieit ration  of  the  broinjdo,  It  may  bo  for 
ycem ;  and  it  is  remarkable  how  rapidly  Uie  symptoms  of  long-continued 
bromiun  substdo  iipou  Jh«  withdrawal  of  tho  drug. 

AMMOWTT  BROMIDnM-BROMroB  OP  AMMONIUM.    U.S. 

Accoi-ding  to  tho  U.S.  Pharmacojio^Ia,  this  salt  should  be  prepared 
by  the  prei^ipitatJOn  of  the  iVe«li!y-mado  itoluiion  of  tho  bromide  of_ 
iron  by  water  of  nmmonin.  tho  desircil  nalt  remaining  in  solution.  It 
may  be  obtained  in  colorless  eiystals,  but  geneially  occuw  In  a  granular 
powder,  which  becomes  yellowish  on  cxpoi'iiro.  It  has  a  saline,  pun- 
gent tante,  is  r<iiniily  soluble  in  wator,  uparingly  ho  In  alcohol.  VThon 
mixoil  wilb  niiiciliigo  of  stnrcb,  if  cblori no- water  be  added  it  becomes 
yclluwi«b  brown;  a  bluo  lint  would  indicate  the  presence  of  iodine. 

PiiYsioi^oiOAi,  AoTios. — ^Tho  physiological  action  of  tbo  bromide 
of  ammonium  has  not  us  yet  boon  fully  fnTo«(jgnt«d  ;  but  our  prcMDt 
knowledge  indicates  (hat  whilo  in  many  poinia  it  resembles  that  of  the 
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corrosponilin^  «tU  of  potiuieium,  in  others  it  ttiffors  oMontutliy  firom  tlia 
I*««p.  According  to  Dr.  K.  Bistroff  {JUichcrfe  Archiv,  1868,  p.  723), 
vhcD  two  {locigrnmmcH  arc  admiDiiftorod  to  a  frog,  n  period  of  ^uiotud» 
and  Icsscnod  irritability  is  induced,  wliicb  ftflor  lifteon  or  twenty  min- 
utes gTrcs  ]>kce  to  violoiit  t«tanio  conTuUion.  Later,  all  exciubility 
18  lost,  so  that  cren  burning  culls  forth  no  rocoi^nition ;  the  fVog  Uos 
in  whatever  poettion  it  is  plncod  in,  the  Bpastnn  become  more  violDnt, 
and  death  ensues.  Similar  phenomena  have  been  vritnossed  by  both 
Bistroff  and  Araory  {Bromide  of  Potassium  and  Bromide  of  Amm^ 
nivtn,  Ikkston,  1872)  in  the  rabbit  and  the  guinea-pig,  although  in  ono 
of  Dr.  Amory'B  oxporimenta  the  guinea-pig  died  without  convulsions 
having  been  not«d.  The  curious  aboiicion  of  rotlex  action  and  of  seii- 
■Ibllity  consentaneously  with  the  occurrence  of  violent  convulsions  waa 
noted  fhjquonily,  and  death  seems  always  to  have  rosultod  from  as- 
pbyxia.  In  the  experience  of  Dr.  Uistroff,  moderato  non-fatal  dosea 
produced  only  weakneoa  and  uncertain  movements  in  the  rabbit. 

Bromide  of  ammonium  appears  to  exert  very  liltle  inlluuiiod  upon 
the  peripheral  motor  apparatus.  Amory  has  seen  the  nerves  retain 
their  power  of  conduction  after  having  been  placed  in  a  "  strong  solu- 
tion ;"  and,  according  to  Dr,  UiatrofF,  muscles  rotain  their  irritability 
after  soaking  five  minutes'  in  a  t«n-per-oent.  eotution.  According  to 
the  tatter  observer,  the  heart  always  continued  boating  after  death  from 
the  drug,  and  the  heart  removed  from  the  batrachian  and  laid  in  a  t«n- 
per-c«at.  nolution  did  not  In  any  degree  loae  its  normal  activity.  Even 
a  twenty.per-cent.  solution  drojipcd  upon  the  bared  heart  produced  only 
a  mom«utAr>'  arrest  of  the  ventrii-ular  sytitole.  On  the  other  hand.  Dr 
Par*cr  uaerta  that  the  heart  Ia  soon  arraated  in  diastole  in  poisoning 
by  this  salt,  and  that  the  nurvca  and  muaclca  altto  Ioao  their  irriluhility 
nooner  than  after  poisoning  by  bromide  of  potawium. 

The  8iibjeci  certainly  necdtt  IVirlher  inviMligntion ;  hut  It  aoems  (o 
mo  moat  prolmblo  that  bromide  of  ammonium  oxerta  luaa  influence  upon 
th«  mmtcles  than  does  bromide  of  polaattium,  but  that  in  othvr  rotpecta 
their  actions  an*  vei^-  similar.  The  ex]>vrimunta  of  Amory  indiciito 
that  the  ammonium  tiult  atTectti  teinpemcuro  and  actii  mi  ihu  capillari«« 
In  the  aame  way  on  that  of  pot«».i!um,  and  that  it  U  alHo  eliminated  in 
a  similar  manner.  The  exporlmenln  of  Dr.  BinlrolT  idtow  that  in  tliu 
cat,  at  least,  broniide  of  ammonium  ha.t  no  ebipeeial  influvncc,  as  bos 
been  asserted,  upon  the  auperior  laryngeal  nerve*. 

TnciUPtDTics. — Bromide  of  ammonium  is  otpablo  of  flilAlling  nil 
the  indicalions  for  which  the  bromide  of  potassium  is  tiaed,  and  tho 
combinnlion  of  it  with  tho  bromide  of  potassium  was  especially  recom- 
iDAnded  in  epHeptif  by  Uruwn-Sequard  ;  although  Ecboverria  (Epikpig, 
p.  816)  MMrIa  that  the  combination  is  not  anperior  to  the  pola^aium 
bromide,  Profi'a^or  Clark  coincides  with  Brown-S^quard,  and  my  own 
expcrivnco  i^  very  poaitive  that  it  does  not  produce  so  readiiiy  ttCDO, 
jS/lti,  and  other  of  tlie  mora  disagreeable  symptoms  of  brontSam,    The 
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comliiiAtion  of  the  hrvmido  of  uminonium  with  antipyrin  (thirty' 
BOTOD)  hftA  yk'ldotl  xa>  mo  ill  opilop»y  rMu)t«  much  uiporior  to  those 
otitn[n«i)  u-iiU  iho  polAwitim  H.tlt.     Tli»  nmniuiiium  bruii)iilL>  b  a  litlle 
more  iiTitiml  limn  the  polu''^iu^l  will,  nti<l  "houUI  iilwuys  l>i>  given  w^^ 
dllutv^l.     It  has  hocm  o8|>eeially  used  by  niiltiority  iD£f^ujijii4,  iind^H 
Dr.  J.  M.  Da  Co«tii  in  acute  rheumatism.    A  linll'-dmchm  nmy  lit  gif^P 
two  to  four  timcis  n  ilny.  aevortlin^  lo  the  dxigoneios  of  the  va»e. 

BnoiiiDi:  or  Sodiitm,  U.S.,  ckxtoly  rctwmhIcM  Id  ttpp<tankn(:«  bromjda 
of  pOtaiMiiim,  and  Iiilh  boun  itnppoiiud  hy  VoUin  rVt  h-nit  closely  similiu* 
pliyMiologanl  anit  ihonipnutic  prtiporlioa.  On  il<  "Hit  liiind,  AT.  J.  V, 
liabunlv  nuwec*  (Ri  hhi't  Jfurnnl,  18i>8,  p.  560)  ihiU  ia  dou^a  t^_tazic 
doM  of  hroniiiio  of  potansium  ho  him  found  that  it  dooa  not  prodtiD^ 
any  drnmctcrititic  Mymptomn  in  the  ttog,  the  guiiiva-pig,  or  tUo  dog,  n^H 
t«avus  thv  iinininl  pcrfuctly  hunhhy. 

By  tliniciunM  thu  ilriig  hiu«  bwn  unod  to  A  consitlornlilu  vxicnt.  Dr. 
Meredith  Clynior  (New  York  Jlw/.  Worid.  Octolicr,  1871)  elainw  that  it 
will  aiTR?t  vpilvjwy  without  producing  the  unpleaiwnl  cercbml  i>ynip 
torn*  of  bromisin.  IIo  givci"  Iwonty  grBini*  thrvi.>  timv«  n  day,  Prof«*- 
Bor  Ilamtnond  (Xae  York  Mftiicat  Journal,  Don.  1871)  aMwrls  that  il 
epilepsy  it  i«  in  no  wi»o  superior  to  the  potAs^ium  salt,  but  elaiin«  that 
its  hypnotic  power  is  much  greater.  H.  £.  Dccaisno,  its  llio  result  of 
the  trial  of  the  dru^  in  twenty^wren  eases  (epIUpsij,  chorea,  ktftUria), 
aescrts  that  its  action  is  the  same  as  that  of  tho  potaHsimn  twit,  exc 
that  instead  of  causing  Uiarrhtea  it  constipates  {C«mpie*-Itendaa,'So.', 
1870).  Notwithstanding  ihiB  tcAttmony,  my  own  expcrienco  ia  tn  i 
with  the  phyitiotogical  teaohingN,  that  bromide  of  sodium,  although 
IVeo  ft^jm  tliernpoutlc  valine  in  not  e«]ual  to  bromide  of  potassium  ia 
eubduing  nervous  excitation,  an<l  is  in  no  wise  superior  to  it. 


ymria), 
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BiiouiDR  OP  LiTUii'M,  U.S.,  was,  I  boHcvc,  fimt  employed  io  in«^ 
«inc  by  Dr.  (iibb  (RritM  Attociation  for  the  Advanermrnt  of  Seienee, 
1604),  who  recommended  It  iM  gently  tonie  and  Bomotimos  diuretio. 
He  used  it  in  very  small  dosos.  Attention  was  firet  called  to  ita  em- 
ployment in  nervous  nfTections  by  Dr.  S.  Weir  Mitchell,  who  etatod 
(AmfT.  Journ.  Med.  Set.,  Oct,  1870),  as  the  result  of  his  oxporience,  that 
when  administered  to  tho  amount  of  bnlf  a  drnehm  to  one  drachm 
daily,  it  acts  in  some  cases  of  epilepsy  after  bromide  of  potassium  has 
failed,  and  that  it  is  ^nerally  ofHciont  in  about  one-half  the  dose  of 
that  unit;  also  that  its  hypnotic  action  is  much  more  decided,  Protbseor 
Ctnrk  (lac.  dl.,  p.  Ill)  confirms  theae  observatJons.* 


Bbouioe  or  NicKEi-. — Bromide  of  nickel  is  a  yellowish-groen 


4 


*  Far  traint'dci  bl  (i'fic  «d<I  r'nlmutm,  •»  JU  Pmytti  MM.,  1817;  /or  tyJrrinmie  filer, 
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d«r,  or  a  Bharp,  burning  taste,  ykMing  with  water  a  graes-green  solii- 
tion,  wkicb  wa.1  introiluootl  by  Dr.  J.  il.  Da  Coela  as  a  remedy  far 
epilepsi/  ai]d  allied  disonlera,  and  whose  valuo  has  been  conftrmed  by 
I>r.  Leaman  {MaL  Nact,  April  18,  188S).  Its  phyMological  action  baa 
been  inreiHtigated  by  Dr.  H.  A.  Uure  (  Thentp.  Gae^  ii.  297).  He  fiiida 
that  ID  the  fhig  It  ptimlj'zoa  the  a|>iiial  cord,  tbe  motor  and  the  ten^ry 
oervee,  and  tbe  muaulea.  Brought  in  contact  with  the  iaolatcd  tVog's 
heart,  It  destroy*  at  one*  the  contractile  powur  of  the  muscle.  In  the 
mainnuil  in  nuflloicnt  do««  U  oauscN  dcnll)  by  diastolic  arriMt  of  tlio 
heart.  Smallor  iIohus  produce  fhll  of  the  arlurial  prowiuro  by  dopreft- 
aion  of  (he  viiAo-motor  cciKro  and  of  chi.'  hcuirL  The  pulse  is  primarily 
•lowed, — probably,  as  Dt.  Iluro  hdiwco,  by  a  diruol  lufluencu  upon  th« 
LnlRH^Anliao  gititgUa  or  muncloAbre. 

According  to  Lcaniiin,  bromide  of  nickol  fa  welt  borno  by  the 
stomach,  if  given  vrolt  diluted  as  uu  cITonroscing  powder,  made  by 
mixing  the  miU  with  bicarbonate  of  sodium  and  tartaric  acid,  moixten- 
ing  with  alcohol,  passing  (ho  moist  powder  tiirougli  a  siore,  and  drying 
in  a  warm  cloBut.  H«  estimates  thnt  ten  grains  of  tlie  nickel  salt  ai'o 
oqoal  to  thirty  grains  of  bromide  of  potassium,  and  givoe  the  dose  as 
ftom  five  to  ten  grains. 


lIvDitoBRouio  Acid. — A  eolutdon  of  the  gaseous  compound  of  bro. 
mine  and  hydrogen  in  water  was  first  employed  as  a  therapeutic  agent 
by  Dr.  Wade  {Peningular  Journ.  Med.,  Feb.  1S7G).  Dr.  E.  T.  Boichurt 
(^Bost.  iffd.  and  Surg.  Journ.,  civ.  505)  found  that  iU<  action  u)>on  tho 
nervous  system  and  the  circulation  ia  almoal  identical  with  llinl  of 
bromide  of  polamiuni;  but  il«  influence  upon  tlio  brain-cortex  was  not 
Ktudl«d.  Sto-k'nitc  do««  caused  some  temporary  elevation  of  thohlood- 
pnwsnrc,  whiih  Dr.  Ik-icbort  attributes — without,  as  I  think,  siillinont 
ovidenctv— lo  i-aso-motor  spasm  of  peripheral  origin.  Largo  doses  wore 
directly  paralyzant  to  tho  heart  and  to  a  less  extent  to  tho  voluntary 
muMClus.  Reflex  action  is  susponded  by  tho  acid  in  tho  fi*og,  and  all 
portions  of  the  spinal  cord  and  nerves  are  depressed  by  the  poison;, 
but  Dr.  ReichfllT^misents  expiTiinuntuI  fncta  which  indicate  that  tho 
sensory  portions  of  tbo  cord  :iij.l  in  -  n  ,.ry  nerves  are  alToctod  boforo 
the  motor  system  by  bydrobromic  acid  as  they  are  by  tho  bromides. 
A  long  seriea  of  trials  which  I  made  with  bydrobromic  acid  in  the 
Epiloptio  Wards  of  tho  Philadelphia  Hospita]  determined  tlint  lh« 
officinal  acid  in  eqnivatont  4losun  a«t«  very  much  as  doos  the  bromide 
of  pota.'i.iium,  but  ii*  di-itinclty  mure  in-il»nt  to  the  stomach,  and  less 
apt  to  proiluce  an  eruption  of  acno  or  muscular  dqtrawion.  It  may 
bo  tiMd  atone  !n  tlio  irentmont  of  cjiUopsy,  l<ut  the  combination  of  il 
with  tho  bromido  has  seemed  to  mo  the  best  form  of  administration : 
tlio  large  dose  rciiMn.'d,  when  it  i«  given  by  iiHolf,  in  most  cases  irritates 
tho  stonuich  loo  mnch.  Under  nil  circunistancc«  it  must  bo  well  diluted. 
Tho  officinal  dilute  hydrobronxie  acid  {Addani  Bydrolromicum  Diliitum 


vs.)  npnmata  ia  Mck  dnc^n  aiaa  gninw  of  bromide  or  potaantun, 
and  xa»y  bn  f^en  in  OM-luir*  to  ooo-floiiJouttc*  doses  in  a  tumlilcrfU 
of  iweotoned  wat«r. 

Bbohal  UrMUTS. — ^This  anbctaaoe,  -which  haa  been  lodcod  npoa 
notil  recently  merely  m  a  cbemica]  corioeitj-,  b  formed  by  tbo  action 
of  bromiae  upon  alcoliol,  ihc  alcohol  being  first  oonrorud  Into  alde- 
hyde by  losing  two  atoms  of  hydrogen,  and  the  bromlna  tbon  roplaeiii^ 
Uie  remaining  three  atoms  of  hydrogen.  The  physiological  elTiwtii 
of  bromal  hydrale  hare  been  especially  inreatigated  by  Dra.  John  G. 
McEeDdri«k  (Edinb.  Sl^J.  Jottrn.,  July,  1874),  £.  Steanatier  {FircAow't 
ArtAie,  Bd.  tix.  p.  6ft),  Rttbutuau  {G<ii.  Hchdom^  t.  xliii.  p.  681),  and  Br. 
Cbrwtowidci  (//u/nuiui  Hitd  Sclntalbe'i  Jahra&.,  1881,  197).  Aflur 
htrgo  doses  dvaih  ocvuni  in  n  r«ry  fuvr  minutos,  with  oontructk>n  of  iho 
pupil,  dyspnoNt,  nnd  convuluoiM.  A  flvr  smaller  amonnts  (tbroo  grain* 
in  a  rabbit  of  tliruo  or  four  pounds'  weigbt)  the  symptoms  are  sncccs- 
sii-ely  rwtk-csncm,  dilatation  of  ttuperficial  Tow»ob>,  Cfii"-''"vr>  -»'  ihg 
pupil  gradunlly  increasing  to  a  maximum,  cnormou'^  '<.iaD 

th«  buccal  and  nasal  mucous  mombrnnoi.  greatly  IncnHUMxl  rapidity  of 
respirations,  deepening  puniiysis,  coma,  IgHwncd  froquoncy  of  respira- 
tions,  nniEsthcsia,  conralsions,  and  death  tnm  failure  of  rospiratioo. 
CLrostowskt  finds  that  the  drug  acts  directlr  upon  the  ficnrt-muficle 
and  excito-motor  centres,  and  much  more  powerfully  than  lioea  cbluraL 
The  pQriphoml  vaso-motor  apparatus  was  apparently  not  afflocted  by  \i. 
What  Itiionlcilgo  kc  have  of  its  physiological  action  does  not  Indicata 
remedial  ritluv,  luid  clinical  exporionoo  with  It  \a  still  wanting. 

AMTIi   NITRI8— NTTBiTB   OP  AMYL,    U.S. 

Sltrito  of  amyl  was  disoorerod  by  the  French  chemist  Balaixl  {An 
noles  dt  Chinut  tt  de  Fhyt^  xii.)  In  184-1,  and  the  attention  of  pbys)< 
ologistfl  was  cnllod  to  It  In  18S9  by  Guthrie ;  but  it  waa  not  unlit  18C6 
that  Dr.  Jlichardson,  of  London,  introduced  it  to  the  notice  of  tho  pro- 
fession. It  is  a  ycllowixh,  oily,  verj'  volatilv  liquid,  of  a  vorj-  peoo- 
trnting,  persistent,  fniity  odor.  It  is  prepared  by  tlio  nciion  of  nitrio 
acid  on  ainylio  alcohol,  or,  as  it  is  commonly  cslleil,  fusel  oJI. 

PiirsiOLooicvL  AcTioK. — Xitrito  of  amy!  van  bo  absorbed  by  any 
Hurfuco  cxoopt  the  skin,  but,  on  account  of  its  volatility,  has  hitherto 
been  used  in  man  chieSy  by  inhalation.  Owing  u>  the  physical  prop 
erty  just  moiiUoned,  its  action  is  oxtntoniinurily  quick  and  wry  tran. 
sient,  it  being  absorbed  and  eliminated  with  great  rapidity. 

The  moBt  prominent  symptume  induced  wlicn  it  it  inhalod  by  a  man 
in  moderate  quantities  are  a  scnHo  of  great  fulness  and  distention  of  tlio 
hc«d,  amounting  at  lost  to  severe  pain,  and  accompanied  by  intense 
flushing  of  the  fnco,  a  deep,  labored  respiration,  and  an  exceedingly 
rapid,  violent  action  of  tho  heart.  Tlio  euocoMion  of  thoso  phenomena 
Is  BO  rapid  that  oflen  they  eeom  to  bo  slmuttancotis;  but  it  is  said  that 
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the  cardiac  distvirbaDce  is  Bometimos  very  distinctly  maaifoat  bofonti 
the  other  symptoms.  It  bae  been  noticed  by  I'eck  and  coufirnivd  by 
LadendoH'  tfant  ol^jects  look  yellow  to  a  person  tu\ly  under  the  infla- 
ence  of  the  drug.  After  poisonous  doses  the  symptoms  have  boos 
great  [jailor,  dilatation  of  pupiU,  excessive  muscular  relaxation,  slow, 
acapdoly  perceptible  pnlee.aDiUrregularroapiralion  (.4  mcr.Jo'ur«.PAann., 
1S81,  137).  Id  a  case  repoi-i«d  by  Dr.  Stnihan  (Journ.  Ment.  Sci.,  xxx. 
252)  a  hypodermic  injection  of  ten  minims  of  a  ton-per-cent.  solution 
of  nitrite  of  amyl  waa  followed  in  a  minute  and  a  half  by  two  euccoe- 
aive  fbrious  opileptio  convulslonH,each  preceded  by  arrest  of  rospiralioa 
and  of  ttte  hcart'a  action.".Dr.  J.  Itoosen  rcporU  a  case  in  which  an 
epiloplio  man  took  upon  a  full  stomach  ahoul  three  dnichms  of  nitriie 
of  amyl  (by  edlimation).  The  expected  c^tileptic  attack  did  not  ocoar, 
and  the  only  itymptonis  which  wore  produced  were  violent  vomiting 
(^Ceittralb.fur  Klin,  ^ff-d.,  IRS8). 

In  the  lower  aniraala  the  first  stage  of  the  notion  ia  like  that  just 
deecribcd  in  man.  Alter  this  the  breathing  beoomcs  violently  hurried 
and  panting,  progrefialvo  muttoular  weakmutH  tind  diminution  of  relle.\ 
activity  enauo.  and  finnJlv  doaih  from  failuruof  respiration,— sensation 
and  eoDflolousneaa  beinjr  preserved  almoKt  to  the  last. 

A  vary  peculiar  symptom  is  tliat  a  long  limc  bcfoT«  death  iho  arterial 
blood  beoomea  of  almost  tho  «ame  color  as  the  venous  blood.  Con. 
rolaions  oro  sometimes  present;  but  in  my  oxpcrivnco  mora  oflon  tho 
animal  is  oxoccdingly  quiet  throughout  the  poisoning. 

Elabomto  oxpoHmontal  studies  of  the  action  of  nilrlto  of  amyl 
upon  tho  circuUition  in  animaU  have  been  made  by  Dr.  T.  Lauder 
Brunton  (Journ.  of  Anat.  and  I'hyiiol.,  vol.  v., — Berichte  der  Math.-Phy». 
dasse  d.  k.  tacht.  GeeHhcKaft  /.  Wissensch.,  1889),  by  myself  (^Amer. 
JouTK.  Med.  Set.,  July,  1871),  and  by  Dr.  Amez-Di-oz  (Archices  de  PAjf- 
si'of.  JVoriw.  d  Fathol.,  Sept.  1S73,  p.  4(ii).  Tho  reaulta  are  so  uniform 
nod  in  such  accord  that  they  must  be  accepted  as  proved  facts. 

Circulatioit, — It  has  been  found  by  all  three  observers  jusi  mentioned 
that,  allhough  the  pulse  is  verymueh  tnoreaaod  in  iVequLrn  y  -<  <ii.<  :iiri>  h 
ttoia  the  very  beginninj;,  (he  iirlerial  pressnro  is  dimiiiisiuLinil  inuilly 
reduced  ahnoat  to  sera,  an<l  that  the  fall  of  pressure  occurs  equally 
ition  of  tEe  vagi  as  at  other  times.  Aa  the  number  of  lieart- 
pjn  the  uninjured  animal  is  increased  rather  than  diminished, 
while  the  etrangth  of  tho  individual  beat  is  not  perceptibly  leiMoiicd, 
it  ia  evident  that,  at  least  in  the  oarly  r^lnges  of  the  poisoning,  lh« 
diminution  of  arterial  tonslon  l8  not  curdiuc  in  origin,  but  muMl  bo  due 
to  diliitnliun  of  tho  cnpitlam'vi,  Tlii.t  conclusion  is  confirnittd  by  nn 
experiment  of  Brunlon.  who  found  thnt  if  the  dewonding  aorta  was 
tied  up  high,  no  perceptible  fall  of  prossuro  was  produced  by  the  inha- 
laUon  of  tlio  amyl  Kidt  until  very  Into  in  tho  poisoning,  when  tho  heart 
itsolf  waa  uclod  upon  by  tho  drug ;  also  by  the  fhet  noted  hy  Dr.  Amcs- 
Urw  and  by  Gaapy  ( Virchow's  Anhiv,  Ixiv.  310),  that  the  vessels  of 
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th«  rab1>il*A  cnr  and  of  the  A^'s  web  can  bo  soon  lo  dilnt«  wbon  tbaJ 
•all  is  inlink-d.*    That  dilatntton  of  th«  voseeta  t«ke§  plaoe  in  inau,  a»\ 
■veil  flfl  In  the  lower  aiiitualti,  b  ebown  by  tliv  Rushing  of  Ibo  face,  aa 
veil  M  by  the  eolargitinicnt  of  ibc  rotinal  v-u««oU,  no(«d  by  Ifr.  CbaH, 
Aldrtdgb  {West  Riitiay  Itunntie  Rep.,  rot.  i.  ]>.  187),  ^| 

Ad  intoroating  qaostion  which  here  ariiwa  u,  wholbor  tlie  dilalAtion  h  ^^ 
ooniriv,  daa  to  an  action  on  tlio  Taiio-motor  nerro-ccntres,  or  j)ori[>hornl, 
duo  to  a  diract  nvtioD  on  the  muscular  coat  of  the  arterioles.  1  bo- 
liovo  it  tniist  be  pui'ijihcrol,  and  not  centric,  in  its  origin,  since  both  in 
my  own  expurimenUi  and  in  tlioira  of  Bninton  it  occurtvd  iincr  ihv 
BrLcriuIwi  had  hucn  ecpitnttc!  from  the  viuo-motor  conlroH  by  <li\-i«ion 
of  the  cord.  This  fat-l  appciint  to  prove  that  the  fall  of  arterial  prcm- 
ore  in  due  to  a  direct  iHtntlysiii^  action  of  the  drug  upon  tho  conte  of 
the  arterioles, — a  conclusion  conlirmcd  by  our  knowledge  of  the  IocaI 
action  of  the  uitrite  u]>on  miiocular  tissue. 

Bornlietin,  however,  assorts  that  thiit  cAnnot  be  »o,  and  that  the 
dilatation  mnflt  be  solely  due  to  an  action  upon  the  raso-motor  oontros, 
becBtL«e  hi)  found  that  £;atvani£atioQ  of  the  con'lcnl  Ajinp.ithetic  still 
cnuitcd  contrncttonit  in  the  vomacIs  of  the  ear  of  a  rabbit  lo  which  nitrite 
of  amy]  huil  boon  given.    Aa  pointed  out  by  Pick  {Centralll.  f.  Med. 
Wittenf.,  Xo.  66, 1873),  Bornhoim's  experiment  doca  not  warrant  his 
CondtLsion.     It  only  hIiows  thut  the  niiisclo-libros  in  the  walla  of  the 
TflBMlii  aixi  not  BO  completely  ]>uralyeod  as  to  bo  unable  to  re«2>ond  lo 
very  powerftil  stiinuli.    Vr.  \f.  l-'^lebne  (Pflft^er's  Archw,  Bd.  ix.  p,  478 ) 
disaeota  fW)m  tlio  view  here  taken ;  but  it  soema  ti>  mo  that  tho  fall  of 
arterial  pretwore  after  paralysis  by  section  of  Iho  rnso-melor  ncrrci 
absolululy  proves  that  the  drug  acts  locally  upon  tho  arterial  coAts.    It] 
b,  however,  very  probable  IVuni  the  general  ttodatlve  effect  of  the  dra<; 
upon  the  motor  conti-un  that  it  nete  nlao  upon  tho  raso-niotor  centres ; 
and  when  the  local  dushlngs  cautcd  by  vmnl)  doves  uf  tho  poi;»on  are 
bomo  in  mind,  this  probability  in  greatly  enhanced.     Pilchne  affirms 
that  when  to  animals,  whose  lungs  were  oxpusod,  inhalations  of  the  I 
nitrite  M-ore  given,  the  change  of  color  was  not  niMirly  so  ^;reat  as  in 
the  ears,  and  that  if  tho  sympathetic  had  been  destroyed  in  the  nock 
in  a  rabbit,  and  the  nitrite  of  amyl  exhibited,  tho  veesels  on  the  un-I 
wounded  side  actually  booamo  larger  than  those  of  tJie  opponile  car.] 
The  aur-wer  to  these  results  is,  that  opening  the  chest  most  deningej 
moHt  profoundly  the  pneumonic  circulation,  and  that  all  obaerxiitionfl 
upon  the  comparative  sieo  of  vessels  are  very  apt  lo  be  tnere  f^uoM*! 
work  when  the  change  is  sHj^ht,    Moreover,  in  Schuller'a  experimentaj 

*  A  CDtsirarthr  bat  uaeKoi  by  .\me«-Dni>  U  tb&t  nlXei  »  lung  psrlwd  oC  iliUUIiOD 
tmmI*  MBCrMt  •calD,  ithMbtr  tho  iiih»]*tioa  be  Mmtiuatd  or  not.  1  thiok  tb«  etptuuiluaj 
•f  thU  UtUoplj  that,  aihag  to  Iho  tolulUltj  of  lh«  nitrita.  Si  fooDall  ncapM  from  iLti  ilntijll 
«f  lint  on  which  II  U  f\»/xd  lit  jnlmlilion ;  an  *i|iUaa(UHi  •trongly  sMRrarad  b^  ■  tulenmt  1 
«f  Dr.  Aa>«t-Dra>,  tliM  in  Ibaa  auii  ■  iioo  Inhklition  *u  (nllowtd  kj  dllMatton  m  barunbj 
Amn-DcDi  u/>  onlf  lb*  krtariolij  dilat*,  bat  Qmi'j  fiuitd  that  hith  artoriolti  lad  rtln<  wwf  j 
•IIe<t«(L 
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(Berlin.  Klin.  Wochemchrift,  No.  25,  1874),  aflcr  (ImtruoUon  of  Uio  cer> 
vk^l  symfwihoiic  iu  a  rnbl>il,  Inhalatjoiifl  of  ilio  nitrite  produced  etill 
furlh«>r  dilatation  of  tb«  vuhauIa  of  tbe  cmr.  In  conchiition,  it  Ho^ims  to 
me  eatnbliHltod  that  nitrite  of  amyl  does  nci  locally  on  tlio  coau  ol'  tbo 
arlcnoloa,  altliougli  it  may  at  tJie  name  time  influence  the  va»o-m<>tor 
centres. 

In  man  tho  pultto-rate  b  enormoualy  incrcaaod  by  nitrite  of  nmyl. 
In  animaU  (lie  amount  of  the  incroaHO  varios,  hut  in  tbc  higher  gronp* 
till]  rule  appcan  to  be  iiu;rcaM}  of  iho  puUc-mto,  which  i«  copccially 
dcvidod  in  ihc  dog,  Filcbntf  {Fjlugrr'i  Archiv,  Bd.  ix.  p.  490)  hiiM  by  n 
single  very  ingenious  oxporinicnt  ttpparcntly  ithon'o  tbnt  the  accolorn- 
tion  itfdue  to  n  doproKsing  inHucnco  upon  the  inhibitory  cent rv«.  He 
divided  the  pnr  fftgum  in  a  mlibit,  ompluyod  an  electric  curreat  to  the 
Mvered  norvo«  of  eufftcicnt  Htrongth  to  bring  tho  ptilee-mte  to  normal, 
and  fband  that  tho  aniyl  salt  wns  po^rerle««  tonflect  tho  rapidity  of 
tho  cardiac  action.  Certain  experimonta  performed  by  Mayer  and 
FWodrich  {Arch.  f.  Exp.  Path.  v.  Vharm.,  v.  63)  confirm  that  of  Pilebne. 
It  ie  known  that  sudden  asphysia  slows  the  pulse  by  exciting  the  in- 
hibitory  centre.  Mayor  and  t'riodrich  found  that  this  action  is  pre- 
vented  by  the  inhalation  of  Iho  amyl  salt.  Then,  again,  they  found 
tliat  whciT  by  coinprennlon  of  tiiu  artcHca  tho  blood  wn.i  prevented 
fVom  going  to  tlio  head,  tlie  nilrife  did  not  incriMi»e  the  nipidily  of  tli,e 
gula^iind  al*o  doterminod  Uiut  tho  reflux  inhibitory  blowing  of  the 
heart  by  irritalidn  of  a  ecnsilivo  norve  ia  prevented  by  nitrite  of  amyl. 
Part  17c r|  in  dOgs  with  a  poworflil  cardiac  inhibitory  apparatus  the 
primary  inllnenco  of  the  nitrite  is  more  marked  than  it  is  in  rabbits, 
irhoae  pneumogastrica  are  very  feeble.  The  sudden,  thumping  nclioa 
of  tho  heart  so  prominent  in  man  when  the  nitrite  is  inhaled  is  there- 
fore probably,  at  least  in  part,  due  to  deproaaion  of  the  inhibitory 
apparatus^  There  lit,  however,  as  pointed  out  by  Dr.  Reich^rt  (iV.  Y. 
Xid.  Joitm.,  July,  1881),  much  reason  for  believing  that  in  smalt  doccA 
the  nitrite  acts  primarily  as  a  iitlmulftnt  to  the  heart.  Lauder  Brunlon 
long  ago  dtscoverod  that  if  thn  :i'  •.-■.^  '' compressed  so  as  to  etiminnle 
in  great  paK  tlie  influence  or  t!i>'  .  a  ^ mntor  sy^ilem,  the  nitrite  ciiii«ut> 
rifle  In  the  arterial  prvMiirv ;  nn<l  li  i'<  |i'  r  loctly  poHitible  for  an  exceitKive 
heart-action  to  bo  more  than  nputra!i/.>  I  m  i  ir  ;i'  tho  arterial  pressure 
iaeoncenieil,  by  a  vn.'^o-molor  doprc^inimt,  ■■.'  timr  the  immediate  fall  of 
pTwsnre  caused  in  tho  normal  animal  by  tho  nitrite  ia  not  proof  that 
the  heart  may  not  be  Htimulnted.  In  Dr.  O.  A.  AtI<inson'>«  (Joiim.  Attat. 
and  P/tf/f>ot'>ff.,  vol.  xxii.,  1888)  experiment.*,  1  part  of  the  nitrite  In 
20,0110  produced  a  slight  increactc  In  ihc  working  power  of  tho  cut-out 
frog"*  heart  (Williams's  aj>;mrain«) ;  ]  in  10,000  caused  a  rise  for  four  or 
live  mrnutc#,  fullowml  by  a  full ;  Hmnller  and  larger  amounts  than  theeo 
had  cither  no  cfTect  or  loaaencd  tho  heart's  action.  It  seems,  therelbre, 
that  wir  present  physiological  evidence  justifies  tho  belief  that  very 
small  qunnlilies  of   nitrite  of   amyl  Brimaril^stimulate  tbe  heart. 


308 


ORSBRAL  REMEDIES, 


although  it  is  domonstratod  that  In  moderalo  or  l«;go  gnaounl*  tbe  dni^* 
rvspoctivoly  dot(_PeaaM  or  para!yw>9  tbe  huari-mHJcJa  "  ' 

jVrrpoHS  System. — I  have  found  (Ice.  «"(.),  w*  ilio  result  of  ntimeroug  , 
^xivoi-imonts  marie  in  the  ordlnury  methods  *hat  tho  diminuiion  of 
rvflox  Bclivity  and  of  volunlary  motion  which  undoubtedly  occurs  In  j 
Inxitmta  from  the  ajtent  now  under  con^idonition  ia  chiefly  epinal  iu  lis 
orif^n ;  ninco  aflor  death  the  nerves  and  mancla*  prctwrve,  though  in  su 
impaired  condition,  thulr  Ainctionnl  povror.  On  the  motor  r«ntreA 
of  the  cord  the  nitrite  acta  an  a  direct  and  powerful  dupnwMtnt,  iit  the 
same  lime  that  it  oxerta  a  similar  hut  much  lew  pronouncoct  influcnoo  on 
the  nerves  and  muaclca,  decreasing,  hiit  not  duiitroying,  ihoir  functional 
life.  The  ditnitmlion  of  reflex  activity  U  ne^■e^  pi-ocetlod  hy  a  stage  of 
ftinctlonal  excitement.  In  nonie  animal*  coavaUoas  do  occur,  oepe- 
cially  when  the  drug  is  adminbl«red  hy  inhalation ;  but  they  aro  in  alt 
probability  ccrobnl,  not  opinul,  and  due  to  the  nsphyxialing  influence 
of  the  poiHon.  Over  the  ncnuory  nwvcs  and  centres  nitrito  of  amyl 
liM,but  little  power.  They  aro  among  the  laat  portions  of  the  body  to 
bo  afTecti'd.  ttcmtutlon  being  intact  nnlil  uMtr  d«Atb:  so  that  the  dru^  is 
in  no  (••.'nno  an  wincithctic.  Mayer  nii<I  Frie<]riuh  an»urt  that  at  first 
nitrite  of  amyl  incrciiSM  tho  rapidity  nnd  dv])th  of  the  rcepirotion  by 
Btimulaling  the  rexpiratDry  centrcH.  WhctlTer  this  bo  or  l>o  not  correct, 
it  is  certain  that  later  tlie  rcMpiratory  centre*  aro  gmatly  depressed, 
the  breathing  boci»ming  both  slowiiud  shnllow,  and  dooth  finally  oocors 
IVom  paralytic  asphyxia  of  centric  origin. 

Urine. — Elimination. — Dr.  R  A.  Hoffmann  found  {Reichfrt'ii  Arehiv, 
1872,  p.  747)  that  in  the  rabbit  a  hypodonnio  injection  of  0.1 1 1  to  0,113 
gramme  of  the  drug  is  enough  to  cause  diabmca.  If  twice  this  Amount 
of  the  amyl  salt  ia  used,  the  sti^ar  becomes  very  abundaut  in  the  urinu, 
and  continues  to  be  present  for  fVora  twelve  to  thirl^Jioura.  Ooniicn- 
tanoouflly  with  the  elimination  of  eugar  there  is  a  great  increaM  in  thu 
amount  of  the  urino.  In  a  patient  under  my  care,  to  whom  the  salt 
was  given  very  fhiely,  at  no  time  could  sugar  be  detected  in  the  urine: 
to  that  glyco-turia  m  probably  induced  only  by  toxio  dosea.  Thu  nitriu 
is  probiibly  oxicliKed  in  the  syateni.  at  least  in  part,  as  F.  Rohrmann 
{Zeitsehr.  f.  Phytiohg.  Chanie,  v.  233)  has  found  that  when  nitrite  of 
potassium  is  ndminiMlered  to  the  lower  animals  the  nitrate  appoan  in 
the  urino. 

Local  Adion. — Xilrite  of  amyl  causes  a  progressive  loss  of  Ainc- 
tional  power  in  every  highly-organized  Ilssuo  with  which  it  comes  in 
contact.  Xorve-ccntroe,  peripheral  nerves,  mu«clo«  of  organic  and 
voluntary  lifo,  nil  succumb  (o  it  alilce.  If  the  contact  bo  not  continued 
too  long,  the  tissue  may  recover  even  after  a  total  suppression  of  its 
fiinotion, — a  proof  that  the  poison  exert*  no  dostnictive  chemical  or 
devitalizing  influence  upon  the  tissuos,  such  as  that  of  sulphuric  acid 
or  vorntria. 

Temperature- — Nitrite  of  amyl,  in  whatever  way  exhibited,  if  gtv«D 
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In  suflicioDt  mnoiint,  roducea  most  Knmrkabl^  animal  LoiuporaLiirio.  I 
hare  seen  a  piguon  perfectly  conscious  altbough  itd  toinpuratun:  hmi 
been  brought  dovrn  by  this  agent  some  13°  F.  Tliia  iufluunce  it  m 
_uMrkvi  ia.£iaBr  as  in  the  nonnal  condition  of  ihe  animal.  an<l  inijntli:- 
tadent  of  the  n«iv».oentro8,ocduiTihj;'afler' section  of  liie*coKl.  and 
ren  afW  dunth  in  those  cases  in  whl'rb  po«t-monera  rise  or  eonilnu- 
Ukce  of  high  tvraperaiiiro  norinally  tak&i  pla(«.  1  have  aUto  expuri- 
Buatally  dclvnniiiud  that  U  la  aasodated  with  diniiiuahcd  exci-etion  of 
oarboniQ_Aui).  ll  muiit  therefore  be  due  to  a  direct  an-eat  or  check  of 
iiuue-chaiigrii  or  oxidation  within,  or  without,  the  blobd.  Tlic  mouth- 
ivmpcniturx;  in'  man  !a  oei'liunly  sometimes  elevated  by  the  inhxta- 
tion  of  nllrito  of  ainyl,  but  the  rino  is  a  very  temporary  one.  W,  A, 
MnnoMein  and  N.  Sn.-<.i*v»lci  (A.  Peterab.  Med.  WocheiisiAr.,  18T9,  It.  392} 
fiwnd,  in  ft  number  of  ittudiv*  upon  normal  and  fevei-ed  men,  that  whilo 
the  pvriphurul  lumpuruture  wua  M  fii-nt  iiiciMa.iud  the  rectal  lempumtui'ti 
m-aattlwajitixMliiL-cil,  andnftura  tinio  uvoci  the  iturfuceof  the  body|rrow 
cooler.  The  maximum  ruduelion  was  reached  iu  one  to  one  and  a  half 
houn,  and  in  a  ca«u  of  fuwr  amounted  to  3^  C. 

Tho  TUpont  of  the  nitrite  hiti'e  a  very  marlccd  influence  orcr  oxidiu 
tion  oubiide  of  the  body,  an  is  ohown  by  many  fttuto,  of  which  It  ie  only 
necemary  here  to  elto  the  uxtlnguidhmont  of  glowing  phosphorus  by 
a  few  drops  of  tho  amyl  mit  dilTuBvd  through  the  Jar.  It  cannot  be 
doubUid  ihal  within  tho  ucoaomy  tho  same  thiug  occun.  If,  however, 
Ihe  arrest  of  oxidation  were  complote,  instant  death  Ttom  sufTocution 
would  result.  The  true  explanation  of  the  symptoms  evidently  llos  In 
diminution,  not  destruction,  of  oxidation. 

When  aa  animal  inhales  nitnte  of  aroyl,  the  arterial  and  venous 
blood  soon  become  of  a  nearly  uniform  hue,  which  reaembloi*  somewhat 
that  of  normal  venous  blood,  but  is  quite  distinct  from  It,  having  a 
ohooolate  tint.  Uoreover,  this  chocolate-colored  blood  docs  not  lutAunio 
the  arterial  hue  when  shaken  with  the  air.  Dr.  Arthur  Gamgoo  (^Philos. 
Trans.,  1S6S,  p.  fi69)  discovered  that  tut  the  ohocoUto  color  Is  anumod 
by  Uie  blood  the  two  spectrum  bnndd  of  tho  oxyhceinoglobin  diitappoar 
and  are  rvplac-ed  by  new  bands,  nearly,  but  not  exactly,  in  Uie  place  of 
tboHOof  acid  liiematin.  If  ammonia  bo  added  to  tJie  chocohite  blood, 
ihe  color  changes  back  to  a  hluod-rvd  again,  and  simultaneously  the 
upoctnim  lines  regain  their  normiil  position.  If  a  ■■educing  agent,  i^uch 
Hn  sulphide  of  ammonium,  bo  added  to  the  chocolate  blood.  It  is  able  to 
dvoxidiKe  tho  oxyhiemoglohin,  but,  before  doing  so,  evidently  removes 
it  from  union  witii  the  nitrite,  since  the  new  bands  disappear  and  those 
of  osylitemo^'lobin  rca|>pear  in  the  spectrum  before  the  iines  of  the  re< 
daced  hiemoglobin  mauilest  themselves.  Dr.  Gamgee  also  found  that 
the  nitrite  of  amy)  blood  had  lost  its  power  of  absorbing  oxygen,  or  of 
^eldmf;  oxygen  to  the  airputnp,  and  that  carbonic  oxide  gaa  added  to 
the  blood  did  nut  expel  oxygeu  iVom  iL  Having  thus  determined  thnt 
a  new  compound  is  formed  in  the  blood  by  the  nitrite,  Dr.  Garogee 
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finally  succeeded  in  obtaining  It  in  a  crj-atalHne  farm.  As  he  nlvaya 
upon  analysis  found  iho  nili-ito  In  this  compound,  ke  conaidonxl  it  to  be 
a  aitritc-ozyhxmagLabio.  Ruouiit  reitoarchoa  liavo,  however,  sboini 
thnt  tho  Bpi>ctnim  of  tlits  now  uorajMiuud  \*  identical  willi  that  of 
Met/uvmiglobin  of  Hoppe-Stsylur  (Z^itschr.  /.  Phifsiol-  Chan.,  Bd.  H^  Bd. 
Lii.  54),  to  that  the  identity  of  tho  two  flubettaaooo  U  very  probablo. 

These  facts  do  not  «oem  to  niu  to  provo  ihiil  nitrite  ol'umyl  ontonng 
into  tbo  blood -voKMi; III  at  onoo  ovurpuwura  tho  hi(<tiio;{lobin  of  tho  blood* 
corpusulos  and  chocks  all  oxidation.  Ah  already  Htatod,  tho  expcrimonta 
of  Dr.  Gamgoo  showed  conclusively  that  thia  new  oompoond  yields  up 
jld  oxygon  to  reducing  ngcntu.  Further,  tho  doctor  found  ihat  when 
tho  nilrito  blood  was  brought  into  contact  with  prepared  guaiacum-piiper 
it  still  ozonised  it,  though  not  so  actively  as  nornuil.  It  Is  evideot  that 
tho  blood -corpuscles  retain  to  a  greater  or  less  degree  their  power  of 
yielding  up  ozone  to  bodies  desiring  it,  and  are  capable  of  oxoriinjir  at 
loast  this  portion  of  thoir  respiratory  Ainction :  fluthor,  when  this  o«xi« 
is  giren  up  and  the  oxyluemoglobin  changed  into  iiicmoglobin,  so  &r  as 
our  pi-eaent  knowledge  ^oos,  the  hemoglobin  must  absorb  mom  oxygen 
bufora  it  aan  reunita  with  tha-Bitrite.  Evidently,  then,  absoiption  of 
oxygen  niuftt  talce  plaoe ;  evidently  the  btood-corpusclce  muat  [Mrforin 
their  rcNpiratory  function ;  but  evidently  aUo  they  are  greatly  orippldd 
and  impaired  !a  the  rapidity  and  ease  of  its  performanco.  Hwraic  rea- 
piratJou  is,  in  other  wordii,  greatly  interfered  with,  but  not  abolished. 

Tho  accord  of  tbo  roAuIbi  of  this  chemical  invetttigaiion  with  tlaoM 
arrived  at  by  a  purely  physiological  study  of  tho  drug  ia  very  striking 
nnd  very  beuutiful,  both  teiiuhing  Ihe  Kumu  thing, — lewouod  but  not 
nbsolutoly  arrested  oxidation. 

Uaving  ascertained  tho  exinttcnce  of  diminiebod  oxidation  in  poison* 
ing  by  nitrite  of  nmyl,  thu  temptation  is  very  strong  to  nttribnto  all  tho 
symptoms  produced  by  it  to  this  arrest,  I  do  not,  however,  think  that 
Ihla  pest  hoc  propter  hoc  argument  is  justifiable,  for  tho  following  rea- 
sons. In  the  first  pliico,  nitrate  of  potassium  and  other  nitrates,  accord- 
ing to  Dr.  Gamgee,  act  in  tho  same  manner  upon  the  blood,  yet  the 
symptoms  caused  by  them  are  very  dilTorent  from  those  caused  by 
Jjitriteof  amyl.  In  the  second  place,  when  arrest  of  oxidation  is  caused 
by  deprivation  of  oxygen  (see  article  on  Nitrous  Oxide)  the  eymptonaa 
are  very  different,  the  bniin  and  consciousness  being  always  affected 
before  the  conlree  of  reflex  action,  whereas  under  tho  influence  of 
nitrite  of  amyl  the  contrary  occurs.  In  the  third  pisoe,  other  sab. 
Ktnnced,  such  as  toxic  dosos  of  alcohol,  check  oxidation,  but  do  not 
cause  the  sanie  symptoms  as  does  the  drug  under  consideration.  TIm 
obvious  inference  seems  to  me  to  be  that  nitrite  of  amyl  acts  dirvclly 
upon  tho  oerve-centree,  independently  of  its  influence  on  the  blood.* 
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*  I  haio  Un  thu  parngripli  u  In  pnrloui  ttliCUiiii.  ■Itbanfb  ths  inland  !■(  p»p«ri>r 
troCtMM  C.  Blni  iVtrtiait'*  Artkip,  «irii).,  1489)  luggaM  tliM  metbninaglobiB  niajr  b*  i 
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la  aolBcient  doM  tho  nitrilo  is  poUoaouit  to  the  wlitt«  oorjkuacles ; 
Atklnwu  has  found  tbal  1  iu  1000  kills  tti«  cor]>ii»clca  f»  finecn  to 
twenty  minuicit. 

(Summari/. — Tho  dominant  phywiologicul  notion  of  nitrite  of  amyl  ia 
\(pon  tito  npinal  coi-d  and  (ho  circuliition.  UndiT  itn  influunco  arlorial 
]iroMura  Alia  from  panilytiU  i^f  llio  l>iuo<l-veN^'l.-s  chit-lly  as  thu  result 
of  ft  diroot  aotiun  upon  th«  mLucLos  in  tliuir  walls.  At  tho  samo  timo 
thtt  bcnrt  is,  diroctly  or  indirectly,  cnornnni^ly  nlimulalt»l,  llio  number 
nnd  forco  of  ita  contractionii  being  iri(:rviL.'»:(l,  thi^  period  of  stinio- 
Ution  lifter  modorato  dosos  gradually  Hub«i<ling  into  iho  normal  mate, 
tat  nftor  toxic  dosos  passing  into  one  of  caniiac  piiralj-Hia,  with  a  final 
urrc«t  in  dlaatolu,  which  t§  duo  to  a  diruvt  action  upon  the  beart- 
uusclo  or  contained  ganglia.  Panilysla  of  motion  and  loss  of  rollox 
activity,  prominent  phuiioniuna  of  uilvancod  poisoning,  are  due  to  ft 
direct  action  upou  the  motor  nido  of  tliu  spinal  coi<d.  l)c*th  rMulbt 
finally  from  paralysis  of  tlie  ruApiniiory  coiitrci.  By  a  direct  aelion 
upon  tho  red  blood-oorpu^iclos  tiiu  Uannoglohiii  is  converted  into  a  now 
eompound,  met-h»moglobiu.  Tho  fall  of  tlio  bodily  tempantun)  i« 
probably  the  result  of  Tmnunvd  oxidation.  TA>CAlly  ftpplied  in  oonoon- 
trated  form,  nitrito  of  ainyl  pandyzts*  all  higher  tiwtuoK.^ 

TREUArEUTlO^. — ^Tlii;  rMulU  of  thu  clini(.<al  u«e  of  nitrito  of  amyl 
mre  Iu  accord  with  wiiat  lias  boon  said  of  its  phynioiugioal  properties. 
It«  odmiuistrutioD  in  anyina  pcctorh  appuni-s  to  have  been  first  sug- 
g«ai«d  to  Dr.  Bninton  (io/nJ.  CUh.  Soe.  Jiep.,  vol.  iii. ;  Luncrt,  July 
27, 1667)  by  the  sphygmogiuphic  tracings  giving  evidence  of  arterial 
apMn  in  a  coeo  of  that  disorder.  As  the  pathology  of  thoM  camM  of 
bearl-]uu)g  is  not  (l»llnil«ly  made  out,  it  seems  useless  to  np^^iulato 
how  tho  nitrito  acts  in  many  casus ; ■  but  there  is  abundant  uvidonvo 
of  iu  value  in  relieving  almost  instaully  agony  whii-h  luts  rwi«t«d  all 
other  treatment.  Thia  appears  also  true  whether  valvuiiir  dieuawo  or 
moroly  Autctional  disorder  oxiBl<t.  In  cases  of  advanced  fatty  degenvr- 
ation  or  of  very  great  dilaUtion  of  tlio  heart,  I  think  its  uso  would  bu 
aitooded  with  some  danger,  owing  to  its  otfvct  upon  tho  heart-muscle. 
Dr.  Foster  {Brit.  Med.  Joum.,  1ST  J,  i.  T7j  has  found  thu  drug  of  grvAt 
Borvice  in  a  case  of  cardiac  disease  ia  which  there  was  aortic  insuffi- 
ciency with  excessive  hypertrophy  and  severe  IVontal  hoadacbo. 

Ibi  phj'siologioal  action  would  indicate  that  it  should  bo  of  scrvico 
in  all  cases  of  j^pasm  of  the  capiliaHen,  of  the  bronchial  (ulxts,  and  of 
tbo  muscular  system  generally."  Accordingly,  Dr.  Uskar  Uergcr  (Allgtn. 
Jltdiciii.  OMral-Zeituny,  May,  1871)  and  others  have  used  it  wrh  very 
good  effeot  in  migraiwi  with  evident  capillary  contraction.  In  isthma 
my  own  experience  of  sevoml  ciwwt  coincides  with  that  of  variwuii 

mU>«  i4*W  In  niUEla-JKltMilns.  II*  uaeili  that  In  Iha  blni»ll»i  Irog  of  Ojhnhelai  III* 
aMflM  ymdiM*  K  profontid  nxioali,  dutioj  abiA  ndthar  eiranlMlon  nvr  mciniLim  ti 
atMUd. 

•  Vn  ■  caM  or  Ulore,  •••  Lamttt,  Aajiut,  IMT. 
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phytiici&ns,  that  it  will  often  instantly  arrest  the  parox^vm,*  MpociAll; 
in  thoM)  inetauce^  in  which  tkero  are  do  eoctfodaTy  loriona,  such  u 
emphjBoma  and  dilated  hc^i-t. 

Tho  Gonvul«on  ot  epilepsy  is,  according  to  Uie  prwont  ihotry.  duo  ' 
to  ft  vaso-motor  epasui  at  the  base  of  the  I>rain,  to  oorrtKit  which  tho 
Atnyl  sail  would  soem  to  be  indicated,  as  it  also  U  br  the  nicro  oid«toBce 
of  tbe  convuUioa.  In  advanced  tttages  of  the  paroxyGin  it  muet,  how- 
6var,-bo  Oflod  with  caution,  on  ooaount  of  the  obscuring  of  tta  early 
effectA  by  the  symptoms  of  the  disAOSO.  In  the  statu^epile^kitz,  whoii 
there  is  an  almost  indefinite  i-cpclition  of  the  fita,  tho  rumcdv  may  bo 
of  great  use  in  stopping  tlj'^tn  When  there  is  a  notable  iirorvnl  in 
ordinary  epilepsy  between  iJn  .iu:.i  and  Uie  convulMOti.  the  I-  'tor  can 
UMiiilly,  if  not  aJwuys,  be  ontinjiy  provenlod  (Pr  S.  Weir  Mitchoit, 
Phita.  Med.  Times,  voL  r.  p.  553) :  tho  paliunt  ahotiid  entry  a  Binall  vial 
contttiuing  a  few  drope  of  tho  drug,  and  inhalo  it  at  once  whenever  Uie 
auni  in  fell. 

Dr.  Milcholi  also  calls  attention  to  tho  valuo  of  the  nitrite  aam^MJa 
diognusin;;  those  occafiioual  cases  of  nervous  disorder  in  which  peUt-mal 
in  Bimubteil  by  attacks  ivally  duo  to  passing  conation  of  the  nervf. 
centrcfe.  lie  assortii  that  in  these  cases  nitrite  of  amyltoatoad  of  arrest- 
ing the  pnroxysm  increases  its  intensity.  Dr.  Wm.  F.  Jonka  has  found 
tho  nitrite  ofliciont  in  arresting  puerperal  coRVutlioM,  but  dangerous  on 
account  of  producing  utorine  relaxation  and  poat-partum  hemorrha^^ 
— a  result  to  he  expeetod  fii>iii  thu  known  phy»iolo|^cal  action  of  tho 
drug  {PhUa.  Med.  Times,  1S72,  vol.  ii.  p.  401).  In  Woniii  nitrita  of 
unyl  would  soom  to  bo  indicated  aa  a  spinal  aodaUve,  nod  MCODttol- 
lioy  excuMlvu  ti«Aui>-chaug^!H  and  comu^quunt  ri«c~oi'  toinporature.  Il 
hoit  heiui  u«ud,  »o  far  an  1  know,  in  only  three  citiwaTXaiicff,  ISt  1 ; 
PAila.  Mfd.  Timet,  vol.  v.),  all  of  wlileh  recovered,  two  with  tho  wnyl 
salt  alone  and  the  other  with  it  and  chloral.  In  non-ou«  dysauinorrhmi 
the  roiiiody  won  fii'st  used  itucooi^x fully  by  Dr.  Puckol;  it  has  been 
hifj;hly  commended  by  Dr.  Mary  I'litnam-Jacobi  {N.  Y.  Med.  Rec.,  Jan. 
IfllS)  and  by  Dr.  P.  Pock  (/VuM.  Arch.  Klin.  Med.,  xvii.  143).  Two  to 
six  drops  should  bo  given  when  tho  puin  comes  on,  and  npgat4)d  pro  re 
natit.  In  cholera  nitrite  uf  amyl  him  boon  tried  without,  that  I  t^n  pais 
ccivo,  oven  »  guud  thcoreticiil  ruiuun,  and  hna  not  Monied  lo  bo  of  aer- 
vice  (^Lond.  Med.  Sec.,  vol.  t.).  Dr.  V,  Urbniitschitach  hiM  employed 
it  with  various  rosulte  in  various  irregular  ca«cs  of  raso-molor  distitxl>- 
anco«,  in  intormittont  coryza.  migraine,  ole.  ( IVieier  Mtd.  J*resse,  1877). , 
i  havo  scon  it  used  in  a  number  of  cases  of  intermittent /eiia,^ik-l^*  I 
invariable  result  of  putting  an  ond  to  tho  chill  and  of  not  afltetJng  tba 
fiot  stage. 

The  increased  cardiac  action  produced  by  inhalation  of  the  nltrilo 
baa  led  to  its  employment  as  a  cai-dtac  stimulant,  and  there  U  now  much 

■  Fof  rvntikiibl*  au«>,  i*«  BHlit\  ll*ii*nt  Journal,  S»pt.  30,  ltT3  ]  •!**  BuUtr'i  Cbin.  j 
pmlimit,  iiorl  xiil.,  Jui.  IST4. 
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clinical  eridence  in  favor  of  lU  iMiiploymont  in  iMsen  nf  suddoD  Itoart- 
(kHaro,  as  troia  "fatt^  heart  (Oiigoaci,  Amer.  Jovrn.  Med.  Sci,  1874,  xx. 
&8)  and  from  hcmorrlin^  (Maddun,  Land.  PrucMioner,  xii.,  1874) ,•  and 
in  cardtnc  liifliti-o  durinur  nnai'tliosiii.  In  Dr.  Rvichort'it  oxporiinent  thu 
blood •j>rvt»i]ro  iintl  ptilnv-ivovv,  (lv[it*oMt»(I  iilinMl  to  mro  \)j  Cbe  olhylvno 
biohloriUv  {PKiia.  Med.  Times,  ISSA),  were  immodiatoiy  and  markoOly 
fncrcAMd  b>y  tho  niti-ito;  but  ib  tbo  eorioH  of  expi^rimonts  niado  by 
mysoir  wltli  cbluiMform  no  §uch  effect  uiw  obtninod,  and  cortuiiily  Iho 
zono  botwccn  etimulutioD  and  ilcprossioQ  of  tho  heart  by  thu  Ditritos 
IB  HO  naiTow  Lhiit  tb«  grcat«itt  caro  must  bo  oxorciaed  id  omploring  tho 
Anig  in  .tDssthetic  beart-f^iilui-e. 

Tho  phywiologieal  notion  of  the  romody  would  vtry  strongly  indicato 
OS  an  antittotc  in  ttrychnine-'poltoniw^.  Ko  ou»o  of  its  uhu  for  thin  pur- 
in  Rtan  hns  come  to  my  Icnowludgu,  but  tlio  oxporimcnts  of  Dr.  St. 
?[&ir  Gny  on  rabbitu  (^Otas^ow  Med.  Journ.,  1871,  p.  I88>  yivMcd  very 
iTorablo  rcsuttK.  In  two  tttbhiu  to  uiclt  of  which  ton  liropa  of  tho 
^nitrite  and  half  a  gniin  of  Htr}'vhnino  woro  given  togclhur  xubcutano- 
ouflly,  no  decidvd  Kymptome  whiUovor  woro  induced ;  wbilo  one-quarter 
lin  of  tho  alkaloid  alone  frcquvnily  cau»ud  diutth  in  a  ttinglo  convul- 
aa.  Tbuso  results  have  boon  conGmied  by  lir.  llobart  A.  Hare  {Boston 
Med.  and  Surg.  Journ.,  Nor,  I8&1).  During  the  paroxysm  of  crump 
Mpbyxia  it  was  fbund  necessary  to  give  tho  nitrile  bypodoiiaically,  on 
account  of  the  Inclc  of  respiratory  movement. 

Administration.— Aa  already  etated,  the  method  of  admintHtration 

,ii8iiaUy  employed  hitlierto  La  inhalation,  fVuin  one  to  throe  or  five  drops 

Qg  placed  on  a  handkerchief  and  held  near  the  mouth  or  noac,  the 

liliandkorchier  being  removed  tto  noon  as  a  seuso  of  Hilneas  of  tho  head 

fia  experienced.     I  huvv  given  it  by  the  mouth,  dropped  upon  a  lump 

of  sugar  and  taken  linttnntly  in  dosoa  of  two  or  three  drops.    There  ia 

.not  at  pivHont  HulTident  evidence  to  cniible  us  to  decide  aa  to  tho  maxj- 

fjpum  amount  of  the  drug  which  it  lit  ESitfe  to  give.     In  a  case  of  cholera 

(Ltnd.  Mfil.  Rfcord,  Oct.  1873),  Dr.  D.  B.  Smith  exhibited  hj-poder 

uically  two  di-uchms  En  tho  couno  of  an  hour  nn<l  UiIrty.H!x  niinut«.fi 

without  inducing  any  serious  syiaploniS)  and  n  doso  of  a  dvssortfipoonAil 

I  btscn  ivcoveiiid  fi'Om,emoticB  being givon  (j4mer.i/ourn.  Pharm.,  18SI, 

37).    Used  with  cure,  tlie  nitrilo,  alihuugh  a  vory  rapidly -acting  and 

poworf\il  agent,  seems  to  be  safe,  since  I  have  never  seen  either  in  man 

to  the  lower  animals  any  mddon  or  unexpected  action, — any  in- 

"fluenco  out  of  proportion  to  the  amount  given.     It  munt  be  burnv  in 

mind  that  tliu  symptoms  generally  increase  in  intensity  for  a  minutD  or 

two  aft«r  the  withdrawal  of  the  drug.f 


•  CuBiilll  tiM  Pkila.  Mtd.  Tit,n.  i>. ;  Ptyeivl.  aift  Ufd-.tHrj.  J«ir,i,,  Feb.  t3T>; 
limittit  tnirjl,  Mkit,  I'^Tl  i  Wtil.  Timet  nn'l  Oot,,  Deo.  Ii^'lj  tt'ii.  MrJ,  Jovm,,  IKT. 

f  For  ■  «>*  in  wbloli  «>  e|>ll«piiD  oonTaltian  fhlloitid  a  Iijpuiirnnlo  inJHitiAii  of  nno 
■Inlin  nt  (h*  alirtle.  n«  Jtum.  Mini.  Sii.,  xu.  KM.  Il  U  duulilful  wbtUidr  lbs  eomuliiun 
•mm  tmmpi  bj  lb«  uHriMi  . 
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tt  ia  hot  to  be  doubled  titnt  nil  of  th«  nitiilM  dopond  for  Ihoir 
ph^'siolo^ical  activity  on  thi-ir  iiciits,  and  tlinlmoetof  tliom  li»vo  ^iiuiliir 
physioloj^ical  properlivs,  This  line  lotjn  tdion'n  to  b«  tnio  of  aitrit«  of 
elhyl  (Dr.  Kichardson,  Brit,  and  For.  Med.-CMr.  Jtee.,  July,  1867,  and 
Dr.  J.  D.  Leecb,  Med.  Chron.,  vol.  ix.,  1889j.  Dr.  Loecb  oluims  ihnt 
tbe  nitrite  of  cthgl  hsa  llio  giMat  atlviinta^fo  over  lh«  umyl  Bait  ol'  some 
p«rn)ai>eDOy  of  sotion,  the  effect  of  tlic  single  dose  lastiDi;  froni  a  balf 
to  two  hours,  lie  highly  commeuda  in  attkmatit  bronchitis  a  solation, 
which  he  BUt«s  lo  bo  stable^  oom|>oi-ed  of  tbrco  pHJ-t«  of  the  uiu-ite,  live 
»f  glycerine,  and  oincty-twoof  absolute  alcohol ^  dose,  thirty  to  ninety 
miniaia. 


NiTKiTit  or  PorAagiuM*  has  been  studied  by  Professor  E.  T.  Rwichort 
(Atner.  Journ.  Med.  Sci.,  Ixxx.  ISO)  and  Dr.  G.  A.  AtklDSOii  (Journ.  Anat., 
xxW.,  1887-88).  Doses  of  six  lo  ttta  gxaiiis4lL  io^n  «tiffi£4id  to  raiw  tfas 
pulfo  to  1 10  or  120,  with  flmOiiiigof  thofaccnnd  liiirnct»nm  ibmh^pp; 
thv  i>ympUim»tintialiy  bcgitii  in  LwQnly}uijtut«sand  bntedHBycral  hoyrs. 
and  woro  in  no  uinc  diNa^ivunbly  severe.  Kriiciutionsufa  phusphorus- 
liko  twtto  were  noitrly  alwnyn  pruocnt.  Xiin  to  d Avon  grains  have  pi^v 
duc«d  complulc  musctilftr  rolnxalion,  livid  iip«,nbL<;adii(;Jn?.  otc..  iafiliaf 
three  houiK  {Lancft,  1883,  ii.  7ti8),  In  a  very  elaborate  aeriee  of  ex- 
pcrimcats  upon  animnls.  Dr.  Itcichurt  found  tliat  tbc  effoota  of  nitrite 
of  potas«ium  and  of  uitrit^  of  sodJum  upon  tbojjtood.  heart,  and  norv» 
centrea  are  iudistiiiicuishnblti  froiu  those  of  nitrllg  ^nmyl  o^wipt  to 
being  much  less  rapid  and  iiioi-epernianeiit.  In  csaes  of  iinyinn  ^cTorit 
the  duration  of  the  influence  of  these  nitrites  makes  (hem  eajieoiidly 
de8inible,  and  they  will  probably  iu  praetioe  ho  found  suporior  to  the 
amyl  :talt.  Twenty  grains  of  the  oommoroial  nitriie  of  sodium  have 
been  given  wltliout  serious  ttfTuct,  but  of  a  pure  article,  oithur  of  the 
aodiiim  or  the  jiotai^aium  nitrite,  tlie  dose  is  three  grains;  fivo  gi-nina 
have  often  produced  oivHoua  t^ymplomn  {itm  London  Lancet.  I8S3,  ii.d45). 
At  prcMoiit,  a  pure  iirlicte  ia  commonly  ke|)t  !n  good  dnig-storea.  The 
doso  may  be  repwitv-d  every  two  houri*  cuuliously. 

rftTRoaLTcntm  is  the  most  poworf\il  of  the  nitrites.  The  symp- 
toms whicli  it  causeiB  in  man  are  giddtnces,  constriction,  or  other  ab- 
normal sensations  in  tliv  bead,  oHon  amounting  lo  scvoro  hcadacliCi 
choking  iu  the  throat,  soinclimus  nausea,  and  rapid  cardiac  action^  with 
lessoned  arterial  prcsnurv^  After  toxic  doses  there  is  great  fnilurvj 
the  heart's  action.  A  siiijjli.!  di-op  of  a  one-por-cent.  alcoholic  solutioo 
liiiH  produced  ini«>n»iliilily,  au't  in  tho  ease  of  Mr.  Field,  who  took  two 
luops,  loAS  of  eont<iciuu»nes«  an<l  of  the  pulse  at  tBe  nTiat  w^re  cijmplrf 
(see  Brit.  Mai.  Journ.,  1880,  i.  406).  Dr.  J.  Noor  (TTifrap.  Oa£.,  1887. 
459)  attributed  the  fotlowinK  symptoms  in  a  womau  to  ihe  use  of  tvu- 

■  Far  k  p«p«r  an  tb«  iIimit  of  Ih*  wllon  «r  lb«  nitrite  oC  (vdiuio  by  Frar«ant  Olai,  i 
JnL/.  Exptr.  Path.  i>.  /'Aarn,  illl.  I3». 
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drop  do6M  of  tho  alcoholic  solution  of  nitm^lycorin.  Tlio  puleo  vna 
^tlow,  inta'miltont>  and  very  irrcgulftr,  lli«  ])upilii  dilntud,  ibo  urin« 
Scanty  nnd  containiog  con«i(Ioniblo  pt^^mcnt.  TFioro  wiu  also  pnio  ia 
the  Twgion  of  the  heart,  intonso  headache,  §eiiso  of  conHtrictioD  around 
t1ti>  foruhend,  and  ^rcat  weakness  of  the  mui'clott,  t>rB.  Lauder  Druntoii 
nnd  Tail  (Sf.  Sartkol.  Jiotp.  Jiep.,  xii.  140)  have  found  that  upon  blood- 
colomtton,  arwrial  preeeure,  norv^^jentrea,  and  miisclee  nitroglycerin 
iiolfl  very  much  aa  dot-a  tiiirile  of  amy!.  This  similarity  of  action 
botwocn  nitroglycerin  and  llio  nitrites  has  been  recently  confirmed 
by  Dr.  Itiirroll  and  Dr.  SJalthevr  Hay  CLond.  Practitionfr,  xxx.  422), 
abo  by  A.  Honocque  (^Comptes-Rendua  Sqc.  de  Bioloy.,  1883,  v,  fiG9), 
and  is  rcmarkiible,  as  nitroglycerin  may  bo  ivgnrdod  as  nitrate  of 
jflycoryl.  It  has  boon  shown,  howaror,  by  Hay,  that  during  its  nlko- 
liho  dccomi^oHition  it  ylolda  iiaacont  nitrous  acid,  and  it  can  scarcely  bo 
questioned  that  lhi»  acid  h  developed  in  the  blood  and  acta  upon  tha 
eyBt«n). 

The  offoct  of  nitroglyocriii  U  oortainly  nioro  ]>ro1onged  than  that 
of  nitrito  of  amyl  According  lo  Profwwr  Korcxynnki,  the  maximuoi 
effect  of  a  doee  in  man  is  roaohcd  in  IVom  three  to  6(leen  niinutefli 
while  all  effects  disappear  in  thruo-qiuirtera  of  an  hour  {Stfimidl's  Jakrb^ 
oxciit.  132).  ^Vithin  th«  last  few  yeant  nflroglycerin  has  been  uaed 
quit«  larK«ty  in  tho  I^oodon  hospitals,  with  aascrted  excellent  reBUlta, 
in  itewil'jia  and  in  angina  pectoris.  Tho  practice  haa  found  imitators 
on  boti)  continents.  The  roports  aro  almo«l  univoTMilly  favorablo  in 
rojjard  to  thv  action  of  tlu-  ;lrug  In  cardiac  failure,  and  in  atthina, 
urannia,  nnd  puerperal  >  .  .  ,  "i,  und  otlier  alToctions  in  which  uxpcri- 
Cac«  lins  sliown  that  iiitriio  ul'  amyj  jy  of  vafua. 

Dr.  TruMowitsch  {St.I'ctcrsb.  Med.  TVWAeiwcAr.,  No.  1, 1887)  slates  that 
he  hoa  obtainud  oxcolloot  results  lh>ni  tliu  uso  of  nttroglyceriii  in  neii- 
rnlgiu,  headache,  dizzinoMS,  and  other  inv^ular  nervous  sj'mjiUtinjij  and 
«vun  in  gcnuml  fiiilura  of  health  in  ]iuntons  who«q  wcnkj  small  pubea 
and  peculiar  pallor  marked  tho  habitual  Adnoss  of  tho  Tonous  s>'»t«mi 
Qie  b  in  tbo  habit  of  commencing  with  half  of  thu  ordinary  dose  in 
thOM  casos,  incrotwing  it  if  tbo  rosulis  aro  fhvornblo. 

Nitroglycerin  is  kept  in  the  drug-stoi-os  in  on^-per-cont.  alcohol:? 
solution,  tho  do«e  of  which  may  bo  set  down  as  a  half-drop,  iocrvased 
to  two  or  throe  drops  if  necessary.  It  is  said  that  this  solution  is  not 
Bxploelve,  but  that,  unloes  care  be  exercised  in  manipulating  it,  head- 
she  and  other  unpleasant  symptoms  are  ajtt  to  be  produced.  Mr. 
llartindalo  has  shown  that  nitroglycerin  is  soluble  in  cacao  butter,  and 
It  has  been  proposed  to  administer  it  in  the  form  of  cbocotato  loKcngos. 

Talskiakatb  or  Aun,  ha«  been  introduced  to  tho  medical  profession 
by  I>r.  W,  F.  Wade  {Brit.  Mtd.  J>/urn.,  i,,  1874),  who  up])car8  to  consider 
iitt  thorapeutio  projwrlios  about  tlio  name  as  tliusuof  valvriaiiic  acid. 
Hv  make8~~a  compound  spirit  by  adding  one  part  of  the  valerianate  lo 
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oiDotoeD  ol'  alcohol,  and  to  each  ouneo  half  a  luiiiiin  of  acetAto  of  JuayL 
Of  UtU  bo  givL'B  «igbt  drup«ln  aD  Ouiico  of  watvr.  Tlio  projiaration  is 
no  doubt  an  active  odo,  bul  probably  po«M:»«M»  ottior  propcrLks  tbaa 
those  of  valerianic  ftciil.  Acoonling  to  Q.  Bruol  (L'Bther  Amjfl-wiUri- 
aniqw),  Tslerisnate  of  wnyl  is  capablo  of  disaolrfng  tbreo  times  aa  inauh 
cholesterin  as  is  chlarofi^rtn,  an<l  may  bo  ompl^ycd  with  the  greatest 
adranUge  for  tho  purpoBos  of  dieeolviog  bUJaiTjsbiitli.  Ha  also  assarts 
that  it  is  a  Tttluablo  bypnolic  and  antii(pn«mo(!icrui«icful  tn  aiuih  apasmodio 
diaeiisefi  aa  asthma,  hjisteria,  hf£<iUc,  rwtai,  au<l  inUsUntit  colk,  do. 


LOBELIA.    TJ.8. 

'Die  loaves  and  tops  of  Uio  indigenous  hurb  LoWlta  inflata.  Tho 
driod  plant  hai»  a  >digbt  irritating  odor  and  a  tnate  at  first  scarcely  per- 
eepliblo,  al'ivrwunU  burning,  acrid,  and  attended  with  a  flow  of  saliva. 
ProfecBOr  I'roclor,  of  this  cily,  diHCDVored  the  aikatoid  M/elijie,  which 
ma  long  bulivvcd  to  be  liquid,  until  Ura.  S.  U.  and  0.  G.  Lloyd  obtained 
it  \n  broad,  colorless,  odorless,  and  tasteless  erj'stals.  The  Uassra, 
Lloyd  ai»o  ii!>i<ort  that  there  ia  a  second  alkaloid  In  lobelia,  but  tlie 
researches  of  Prcsor  (^Anhiof.  Erper.  Path-,  xxxvi,,  1689)  make  it  auem 
probable  that  this  second  alkaloid  is  a  derlratiro  ft-om  lobelino. 

PiirsioLoaicAL  Acrio.v. — The  symptoms  pruducod  by  iargv  doses  of 
lobelia  in  iiiaii  are  itauaua,  soon  followed  by  viotvnt  voiniiliij;,  »ccoin^a> 
niod  with  intiinsi.-  ]irostration,  a«  i»  »hown  by  feoblo  puleo,  cold  sweats, 
palo  skin,  and  great  miisculAr  rolaxation^  Purging  may  or  may  not 
o.ccur.  Numerous  caso:»  of  fatal  poisoning  by  it  have  boon  rooordod. 
The  symptoms  an  those  abov«  mentioned,  intcnHiliod;  in  somo  cases 
vomiting  doo«  not  occur,  and  it  is  oapocially  under  thcso  circumstances 
that  fatal  ertocts  have  been  noted.  Burning  in  the  fauces  and  owopha* 
gus,  and  op!ga«tric  distress,  in  addition  to  tho  intonso  prostration,  border- 
ing upon  colliipne  and  tinally  merj^iiig  into  coiuplelo  collapse,  with  coma, 
Htujior,  muscuhir  tremblings,  and  in  some  cases  convuUionSj  pracede  th« 
fatal  termination. 

For  our  knowledge  of  the  phjtiiological  action  of  lobelinc.  wo  ar» 
indebled  to  thu  researches  of  I>r.  I.  Ott  {Bout.  Med.  S«ry.  Journ.,  1875; 
J'hila.  Med.  Times,  vi.),  Dr.  Afanaeieff  (Und.  Med.  Ittx.,  Aug.  16, 1886), 
and  11,  \irv»er{ATchivfur  Exper.  Path..,  Bd.  xxvi.,  1888).  When  givan  to 
tho  frog.jobcline  piodueod  failure  of  voluntary  movcuieal,  with  diatioct 

loss  of  co-ordination  and  dijiui-bunces  of  luHpi ration..    Unlcsn  l_ 

bas  been  too  1arg«,  there  Is  primary'  increase  of  tb«  rt'flex  activity,  which, 
however,  sinks  below  the  norm  until  it  is  lo»t,  All  ex  peri  men  tors  Mon 
to  bo  in  accord  in  coiicliidinir  tbni  the  tinat  paralynis  is  due  to  a  direct 
paralysing  action  upon  the  motor  neretf. 

Berstein  some  time  ago  called  altentioD  to  the  fact  that  the  spinal 
oord  of  the  IVog  Is  usually  su])pliod  with  blood  from  the  antorior  spinal 
artery,  and  that  by  tboi-ough  and  complete  eectioa  of  the  cord  tho 
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lower  segment  is  cut  off  tmm  tho  genoral  circuinlion.  Exponinonting 
in  BOCordnnce  with  tliifl,  Prwer  found  thut  tbo  incroasod  reflex  ictivity 
produced  by  luboHa  wbb  (Confined  to  iho  anterior  (wclion  of  (bo  cord  and 
tribuiary  mtiBcli>B,  and  conctudes  tbat  lobclino  is  ad)rc<ct  Bpinal  stiniuliint. 
~  "In  TDnmiDflls,  (be  eymptoma  produwd  by  lobolia  arc:  slowing  and 
irregularity  of  tho  reapiration ;  proRreesivo  fhilure  of  the  moMular^ 
power;  violent  vomiting  in  those  animals  which  have  the  power  of 
Tomiting;  dilated,  fixed  pupil;  convulsive  aciziires;  fall  of"  the  bodily 
ietbperature,  and  death  from  asphyxia,  the  heart  continuing  to  beat 
afler  Ihe  failure  of  i'eH]>lmlion,  the  dominant  physiological  action  of 
the  drug  being  its  inlluence  ujjon  the  respiratory  oontroB. 

Sispiration. — Tiie  rcoonl  resoSrohes  of  iJreser  neem  to  show  that 
both  thtt  respiraloiy  contra  und  the  vomiting  centre  in  tho  mydulla 
oblongnto  arc  primarily  excited  by  lobcline  ;  bonce  tho  vomiting,  and 
fiencc,  iilso,  tho  incrcaxo  not  only  in  tbo  ratii  of  the  rc«tpiration,  lyit  ia 
the  nmuunt  of  nir  taken  in  nnd  out  from  the  lungt*,  as  olwcrve<l  by 
Drwwr,    This  conifitlon  of  excilonnni  ii  I'lllowcd  by  piirnlyttis  of  lh« 
nwpi ration,  which  after  very  large  li    ■  -  miiy  come  im  abruptly,  evoaj 
within  two  or  three  miniiCc<<nnor  the  iiuoutionuf  ihu  poison.    According 
to  UrcMr,  the  parelysis  of  tbo  motor  nerves,  noted  in  the  frog,  is^oT  little 
importance  in  the  mammal,  tho  reepiratory  centre  being  so  stwreptible 
to  the  drug  that  it  is  paralyzed  bcfoi-o  the  nerves.     Drosor  also  fuundj 
that  there  ia  a  peripheral  palsy  of  those  vagus  fitamonts  which  havQ'' 
infiaen^'O  upon  the  Lronclihil  muHcl«a. 

Ci'rett/flfios.— According  to  Dr.  Ott,  wh«n  loMla^lflMected  lata  the 
Juguhtr  vein  of  the  rabbit  there  is  immediate  flJ|  of  th^ arlorial  pri'ss-l 
l^re,  followed  hy  a  riHO  of  pres-sure,  and  this,  in  turn,  by  a  second  full. 
In  both  of  Ott'«  experiments,  and  also  In  those  of  AfanaMioff,  Hm  of 
arterial  prwnuro  was  noted  as  occurring  in  cuninzcd  animals,  so  tliat  it 
wotdd  appear  that  the  riio  is  not  Mcondarj'  to  aspliyxia.  Ott,  in  hi« 
expcrimcnti!,  found  that  the  rise  of  pressure  wa«  very  pronounced  after 
soetion  of  the  cord  between  tbo  occiput  and  atlas,  which  would  soem 
'to  prove  that  it  is  duo  to  a  direct  action  either  upon  the  heart,  or 
upon  tho  muscles  of  the  arterial  conta.  Ott  found  that  in  nieulinixcd 
rabbits  no  rise  of  pressure  occurred,  and  honce  concludes  that  tho  rise 
of  pressure  is  duo  to  peripheral  raso-motor  stimulation.  It  would, 
seem,  however,  probable  that  the  drug  may  act  upon  the  hoart  itself,  aa ' 
Afhnasieff  has  found  that  small  doses  in  fWigs  increase  the  power  of  the 
cardiac  contractions  (if  the  dose  he  largo  enough,  the  first  stimulation 
is  f»llowi%d  by  a  fall  of  power,  with  periodically  i-courring  arrest,  ending 
In  Anal  diastole).  The  Important  praelical  fact  b  that  the  action  of 
lobelia  u]>on  tho  circulation  is  subordinate  to  lis  influence  upon  the 
The  final  (iill  of  pressure  is  probably  In  part  cardiac.  In 
part  Ta»o-motor. 

ToxioOLoiir. — Tho  symptoms  of  lobelia-poisoning  have  been  Buffl< 
cieotly  described.    The  lrc«tmont  should  consist  in  washing  out  the 
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aloniacb  with  ptcnicous  draiighta  of  h  u-arm  solution  of  tannic  ncljt 
in  thu  tVceuxhibilion  of  opium  anii  of  aJcoliolic  and  animonlKinl  wUcgij^ 
knlo,  and  In  the  use  of  external  atlmulaiion  by  dry  heat,  IHoti^M^ 
Eaii«tArd,  Ate,  prL-oUclya^  in  poiiu>ning  fnxn  Ti*i-ALrurn  viriUtik. 

TiiRRArF.mcs. — Ijol>uliii  lino  Ijwn  i  :  m  oniutic ;  but  iU  dcpnvu 
ing  elTocU  nro  vy  sevure  ax  to  forbiil  >-^h1.  vinploymont  of  it.  It  tiiu 
also  beoD  «mployvd  to  relax  H^rasin  in  ^'nrioutt  nflcctions,  m  in  [Krluiwlv. 
I^JHILai,  o^ilopsy,  chorvs.  convuVitmH,  but  has  boon  Buportcddd  \ty  moro 
affld«nl  Mid  loM  dangcrotiH  rcmcdios.  The  onij  nfToction  io  which  I 
hnvo  0T«r  Mcm  lobi>]in  do  *ny  good,  und  in  which  T  tbinic  it  ought 
to  b«  usud,  is  atthma  or  acnln  bronchiti*  with  bronchial  spatm ;  the  good 
it  docs  is  probably  duo  (o  an  action  upon  Iho  motor  filamonlK  of 
(hv  pncumogantric  norm  in  the  lan^fs.  An  infVittion  (Ji  to  Oj)  ItON  boon 
Btrongly  reoommendcd  lui  m  local  Ap(>licfttion  in  the  eczema  produced  by 
tho  rhua  toxioodeudron,  or  "  poiHon-vin«."  The  powder  b  very  rarely 
uflcd;  the  done  aa  an  cmolic  in  iwttnly  or  thirty  grains.  The  do»c 
of  Uio  vineyar  {Acetitm  Lobfiio) — I  to  10,  U.S.)  fs  twenty  to  thirty 
minima;  of  the  tincture  {Tinctura  Lobelias — 1  to  R,  VS.),  m  »n  oxpoc- 
toranc.  ten  to  twenty  minims. — in  the  paroxysm  of  utbtuft,  f3i  (o  f  5ii 
cvor}'  hitlf-lioiir  until  niiiimua  in  in<luocd.  Th«  dowof  thnjluiil  extract 
(^Exfractum  LobeUee  Fltiidum,  U.S.)  is,  m  na  gxpectornnti  ono  to  fivo 
minims;  as  an  emetic,  fifteen  mininiH. 

GELSBMIUM.    U.S. 

Tho  root  of  Golsemium  sempervirens,  Uio  yrf/oic  or  Gtroliita  Jessa 
mine,  a  boautif>]l  climbing  plant  of  the  Atlantic  Southern  Unitod  Sialra, 
distinguished  by  its  large,  axillary,  very  fragrant,  clustered  blossotna' 
and  perennial  dark-green  leaves,  Tho  very  light,  fibrpua.  djrty-yatTow- 
ieh.  root  has  a  bittorisb  uiste,  and  contains  an  alkaiotd,  Qeltmine,  Id  com 
bination  with  Oetseminic  Add,  both  disoovort'd  by  Prufoisor  Wormlyj^ 

I'htsiolooical  Action. — ^There  is  a  wide  rnngi-  uf  AiiHceptibility 
in.  man  to  the  inlluence  of  geWmium,  some  individuals  buing  pro 
foundly  influenced  by  a  dose  whioh  has  no  porccpliblo  olToct  upon 
another  person.  Aftttr  the  smallcHt  active  doso  {pve  to  fifteen  minims 
of  the  tluid  extract),  the  only  symptom  id  languor ;  with  it  may  be  a 
little  lowering  of  llio  force  and  frequency  of  tho  pul»o.  AVhonu  some- 
what larger  amount  is  ingo«t«d,  to  the  languor  are  added  diuincss  and 
disturbanou  of  vi^ion,  with,  in  some  cnwcs,  a  pain  over  the  bmsCP-  BJnger 
and  MurrvU  state  that  Iho  pupil  is  contmctod,  but  this  is  probnbljr  an 
Inconstant  result.  After  toxic  doses  of  the  poison  the  moscubr  weak- 
ness Is  extremo,  and  in  several  cases  (Bost.  Med.  and  Surg.  Jonm.,  1869 
iii.  I8.'>;  1879,  cL  18)  tho  Qexors  of  tho  arms  have  been  especially  af- 
fcctod.  Tho  disturbance  of  sight  is  now  veiy  marked;  double  visJoo, 
or  partial  or  oven  complete  blindness,  may  exist ;  the  pupil  is  widely 
dilatod  and  immovable ;  the  external  rectus  muscle  la  weakeni»d,  some- 
times aufBciently  to  produce  a  marked   iotoriuU  squint;   the  eyelid 
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droop!),  and  ]h  ntised  with  dlfflfially  or  fiilU  In  psral^-^io^^^s.  If  Iba 
|Wlieiit  is  abio  u>  wallc  nt  nil,  the  gait  if  ninggcrrin^ ;  tbe  jaw  drops, 
Briictilallnii  Jniln;  llio  gononl  KcnitiUility  Ik  miidi  impaired;  rcHjiIra^ 
tiAtt  hIow  Aud  lulioru'l ;  tho  ptilM>  fwblo  mid  Uirvady ;  ibe  akin  butlit'C 
in  a  cold  sweat ;  th«  bodily  teinpernturo  Jtreally  lowerud.  Somclitnoi 
droT^incss  h  felt  nller  inoderat«  doaea  of  Uie  poison,  but  consdotunoH^ 
may  b«  preserved  in  the  midst  of  very  severe  symptoms,  although  fii  si} 
tho  fatAJ  cas<M  i  have  met  with  it  wa^  lost  before  doinib.  Tho  drug  act* 
very  prompity,  symptoms  usually  appearing  in  about  twenty  mlnutfig 
an«r  itM  ingestion,  and  beginning  to  subitidfi  in  two  or  thrtio  bouiv. 

6cl«<:mium  prmlucen  in  the  lower  animala«ymptoni-<  similar  la  tboHO 
which  it  <'au--«cs  in  man,  with  tlio  exception  tliat  convulsion.-*  ar«  totj 
giiawmUr  darclopod.   Th<y  art  not  alwaya  preaoot,  but  tbcy  Lave  been  j 
obAorvud  in  th«  frog,  pigw>n,  cat,  rabbit,  anil  <log.    The  Io»»  of  voluntar 
jowor pivfoikis  tliocoi)viil8ion>t,and  in  Ibovffrutul  experiments  of  Rtnger' 
tM  Murrell  {Lnneet,  IS7C,  i.  83)  upon  frogt  it  was  found  that  the  cord 
was  mpiilly  cT^liur-d-'i  |,y  n  pmtod  trritfttjons,  »o  that  convulsions  could  i 

not  at  oni'o  b'   n  i i      I'l'f.seor  Bartholow  Rtatos  that  in  the  rabbit,  f 

cat,  and  pij^con  tbo  convulsive  movements  are  bnckkvard.  aoiuetiinee 
amounting  to  complete  someranulta.  Tho  cto^o  study  of  the  action  of 
gelMmium  is  best  made  by  taking  up  the  various  systems  in  rotation. 

yervous  and  Muscular  3i/stems. — The  reteotion  of  consciousness  until 
very  late  in  tho  poisoning,  both  In  man  and  in  the  lower  animals,  tthowa 
that  the  drug  has  very  little  power  over  the  higher  cwrcbrum,  although 
tbo  ilr<>wrii*w  "*'*  t])0  final  losK  of  conaciouanes*  prove  that  it  In  not 
entirely  dgygjd  of  aucb  induonov.  The  two  moAt  jirominunl  syinjitoms 
I  BWiacd  by  the  jlrug  aro  the  convfllsJon  and  the  paml^-ria.  The  flnt 
qiKRtion  to  bo  dotvrmined  ig  wboUior  the  convulirion  i«  oe^bial,  R^nalj 
or  ])ori]tboral.  Tliat  it  in  not  curcbml  is  provi-d  by  it«  ocourrenco  in  the 
pith«d  (Irog  (Ktngor  and  Munvll,  Lanixt,  1876,  i.  83),  and  below  the 
p(Hnt  of  section  in  mnmmals  wilb  divided  xpinal  oord  (Taylor,  Riekm.' 
and  I/ouHv,  Med,  Journ.,  1S75,  p.  60C);  that  it  i>  not  peripheral  is 
proved  by  its  taking  plat-e  in  tbo  posterior  extremities  when  the  lower 
aoctn  iH  licl  bot'orc  the  poisoning  (Kinder  and  Kurrell).  The  cause  of 
the  oonviilsion  nt  pn><«nt  remains  inexplicable.  The  tlTeory  of  dl^ 
iDiriishod  roslstanco  (see  p.  S09)  can  hanlly  bo  received,  because  in  the 
carcnd  experiments  of  Dr.  Ott  {PhUa.  Med.  Tintcs,  vol.  vii.  p.  289)  a 
condition  of  exagifcrated  roRex  nclivily  was  proved  to  pi-ocede  the 
couvukire  stalo.  Rimjer  and  Hun-ell  conceive  that  there  are  present 
in  gelsomium  two  active  and  aDtagonislic  aubstancos,  one  a  tetanizant, 
(he  other  a  paralvEatit ;  but  in  their  own  expcrimenta,  and  in  those  of  i 
Dr.  Ott,  getsemiue  believed  to  l>e  pure  produced  convulsions.  24ever 
theless.  It  ia  notable  that  Ott  found  the  acid  so  much  stronger  in  con- 
vulsive action  than  the  alkaloid  as  to  suggest  the  truth  of  Ringer  and 
Uumll'e  ttuppooition. 

Tho  ]>araly»iH  in  poiMning  by  golsemino  is  evidently  tpinal  in  Its 
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origin,  as  iU  dcvolopmont  is  not  affected  by  tying  an  arteiy  bofbn 
poiHoning  no  as  to  protoct  a  limb  (Bartholow,  Pracliliona;  voll  V.^ 
202;  Riii^r  ami  Murrell,  Lattart,  1BT5,  ii.  !>08),  and  aa  the  afferent  anil 
motor  niTVGs  and  niueele§  pr«»&rv6  tb«Ir  fiin<:iinnal  antiviiy  until  deaib 
(Ott,  Bartholow,*  Ringor  and  MurroU).  It  ia  a  matter  of  soinu  im- 
portaiico,  in  explalniu)^  the  apinal  action  of  tbe  drug,  to  doiermiaaits 
influence  upon  tlie  different  portions  of  the  cord.  JUr.  Bartholovr  says 
tbat "  it  acta  also  on  the  aonaory  portion  of  the  cord,  producing  at  la^t, 
complete  anisetbesia ;  but  tliia  elfect  in  warm-blooded  auirnala  and  in 
man  b  toxic  onljr,  and  foUon-a  the  paralyaia  of  tlie  motor  Aiootions." 
Tiiifl  may  be  comet,  but,  so  far  aa  1  linov,  baa  not  been  exporiuentally 
proved. 

Jtapiralion. — ((ciscmium  uumlly  kilb  by  a  paralysta  of  respiration. 
According  to  the  r<ascaroheH  of  Burdou  Sandei-aon  and  of  liiu^^r  and 
Murrell  (Lanc^,  18Ti>,  i.  -190,  560),  immediately  after  the  ingestion  the 
extent  of  tho  rcapii-ation,  but  nut  itei  rat«,  U  increo-tod ;  very  shortly, 
however,  botli  rate  and  depth  enter  a  oondition  of  proj^reeaive  pabif 
endbg  in  death.  The  respiratory  changes  are  the  pKtduot  of  a  direct 
action  upon  the  respiratory  ccntros,  being  uninllueuc«d  by  previous 
eeotiun  of  the  vagi. 

Circulation. — ^l^he  action  of  moderate  doaca  of  gebemJum  upon  the 
circulation  is  not  very  marl<ed.  That  in  toxic  amounts  it  depresses 
both  the  pulao-rate  and  pressure  is  abundnnlly  shown  by  the  symptoms 
of  poisoning  in  man,  nnd  by  Dr.  Ott's  oxpcrimunls  upon  animuU  (^I'MUt. 
MeJ.  Time*,  v.  C9I}.  An  tho  puUc-rnte  and  prutwiiro  wcixt  reduced 
in  tliCAO  experiments  after  previous  section  of  all  th«  cardiac  nerves 
and  of  the  npitial  con),  it  is  evident  that  the  poison  cxorta  a  direct  in- 
fluunvo  upon  thu  b«trt.  IIow  fhr  the  vnso-moior cuutroauv  influopcwl 
by  tho  drug  lias  not  been  accurately  detcrminod, 

Ej/e, — ^I'he  tnfluenco  of  gelsemium  upon  the  oi^gnn  of  vision  ia  my 
decided.  King^^r  and  Murrell  alllrm  that  dedded  oon-toxic  dOMS  (^ 
the  drug  causu  contraction  of  the  pupil.  Fluwovor  this  may  be,  market 
ditatAtion  of  the  pupil  is  a  vorj'  constant  symptom  in  tho  poisoning.  It 
has  also  boon  discovered  by  Ringer  and  Mumiil,  and  confirmed  by  Ur. 
John  Tweedy  i^Lancet,  1877,  i.  83^),  that  the  local  application  of  gol* 
eominc  to  tho  oyo  prodnooa  violent  mydriasis,  with  paralysis  of  aocom- 
modalion.  This  indicntex  very  strongly  that  the  dilatation  is  pro<laced 
in  poiaoning  by  tho  drug  through  nn  iniluoDco  excrtod  upon  the  periph- 
eral nerve  ending  in  the  eye.  Tho  palsy  of  tho  extornal  rectus  nnd  the 
ptosis  indicate  tluit  such  action  is  paralytic,  so  that  it  is  »  probable  con* 
cliiaion  that  peripheral  oculomotor  paralysis  is  the  cause  of  the  dih*. 
tation  of  the  pupil.    The  falling  of  the  jaw  and  tho  loea  of  the  power 


*  Dr.  Ituborti  Bu'tboloir  nlSrini  [/'mcrid'oiif ,  *.  31)3),  "Tbli  •xpottnmt  InillMai 
thai  gQlt^rDLurn  ili-strnr*  t\\t  vi'tMaliWHj  of  l\i9  gfiub>rj  necra  tiofur*  Ulc  motOr|"  bat  bli 
•oniiluilon  aoaiaa  li&rill/  wnmnUJ  bj  bit  pnmliu,  >.n<l  In  hb  trMtlM  on  Ui«r^i«ntlgs  k 
dliiln«ll7  tvow)  tb«  «oDirL«  oilgln  of  tbo  paraljni. 
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of  ftrliculntion  indicate  that  »U  Uie  motor  nerves  of  the  head  are  uttud 
upon  by  the  poison. 

TnESA^Kt'7KD, — Gelsemitiro  was  originnlly  oni)iloy«0  aano  arterial 
MdaUvo  aod  febrifVijE^  in  the  nuxlttrial  Jevtrs  oi  the  ^>uuUl,  and  eubae- 
queoUjr  in  olner  tihenic  fevers.  It  appears  in  euine  w;ty  to  doprose  the 
bodily  tempornturo,  but  certainly  pusMosscd  no  contrullin;^  inlluonco  over 
the  artoHat  sj'i'lom  at  all  coinpantblo  to  thai  of  veratmm  vii'iilo  and 
nounitf.  Dr.  Uartbulow  coinmonda  it  highly,  as  in  £iieumonia  and  plev- 
r^is ;  tt«  iriSiienuci  lor  good  iu  tlieeo  disurdors  would  ewm,  however,  to 
be  ohivliy  a(UK>ciatvd  with  ito  power  of  loaacning  the  rapidity  of  reepi- 
|tion  and  tiicrc-ft«iiif;  iho  tfladoncy  to  pcr^pirution.  It  does  not  appear 
pnbtthlu  Ihnl  any  uilvHntttgi>  to  ho  Uorivod  from  it  will  coiinterbalaRCe 
the  daogora  attending  it8_empli>ymetit  in  the  large  doees  required.  In 
Oithnut,  spasmodic  laryngitU,  whoopiii^-cou^h,  ond  runstus  ccu^K,  in  whioh 
it  ii)  nl>^  rocomniondud  by  Profi:tssoi'  IJartliolow,  ita  eniplojinont  scenia 
more  glau&ihle,  as  in  these  cases  there  is  a  distinct  sposmodio  element. 
The  testimony  to  its  value  is  moat  marlced  in  cases  of  trigeminal,  ovarian, 
and  uthor  neurai^ias.  llow  it  does  {^ood  in  these  disorders  is  as  obscure 
aa  is  the  nature  of  the  neuralgias,  and  in  my  hands  it  baa  usually  failed. 
The  marked  elTvct  of  the  drug  upon  the  Ijtcial  nerves  would  appear  to 
indicate  ita  employmeni  In  facial  neuralgias,  and  especially  in  facial 
Bpasmodifl  affectiona.  In  acute  mania  the  drug  may  he  employed  in  fUli 
doeea  oa  a  c^mative. 

ilr.  Tweedy  has  drawn  attention  to  tho  local  uho  of  gekemiuir 
(Zaneft,  1877,  i.  832)  by  the  oculiiit  as  a  subMitutu  for  atropine,  chtim- 
ing  that  it  may  be  vmployvd  with  equal  surety  us  a  paralyzant  of  no- 
eumino'Iaiiou  and  dilntor  of  tho  pupil,  and  that  it  powwKMHt  tJto  very 
grottt  advantage  of  itn  inHuonco  going  olf  !n  a  few  hourft.  Thoroughly  to 
paralyiu)  aocominodation,  ^uwovor^  it  muMt~b~e~  tUedftccly ;  as  he  statcK, 
*'To  JMuru  paralysis  of  accommodation  within  three  hours,  a  solution 
of  at  loaal  eight  grains  [geliwmiiu']  to  the  ounce  muMt  bo  used  avory 
fifteen  minuted  for  tho  first  hour,  and  every  half-hour  afterwards." 
Employo't  in  this  way,  I  should  thinlt  thuro  would  be  some  danger  of 
genuml  poisoning  by  absorption. 

ToxiooLOUT.— Dr.  L  Otl  (I'hila.  Med.  Times,  t.  693)  bus  oollo(.ted 
six  cases  of  fatul  poisoning;  a  toaspoonful  of  the  fluid  extmcl  being 
tho  smnllcst  amount  that  has  causod  death  in  tho  adult.  Professor 
Wormtoy  beliorra  thnt  bin  chomic-nl  examinations  have  idiown  that  iu 
ODO  fatal  case  tho  fluid  extract  ingimtod  could  not  have  contained  mure 
Ihan  one-sixth  of  a  gniin  of  the  alkaloid. 

The  treatment  of  gulsomium-poii^ning  should  bo  conducted  on 
general  principles.  Otu:  prmont  knowledge  does  not  indicate  ibal  mor- 
nhine  and  gelseniium  are  physiological  anlagunislii,  but  Dr.  Goo>.  S. 
Courtn^ht  assorts  tliat  they  have  such  relation,  and  dotaiU  a  case  in 
which  recovery  occurred  after  tho  ingestion  of  fVom  one  to  two  tea- 
epoonftils  of  the  tinctore,  one  and  one-lialf  grains  of  morphine  having 
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be«n  giren  hj'podomiically  nnd  on«  grain  by  (he  mouth  {CinaitMti^ 
Lancet  and  Observer,  18T6,  p.  903). 

Adkikistration. — Ttio  dose  of  tlie  Jlnid  tjctract  (Ertraetvm  Gettemiit 
Fluiduiil,\] .iy.)  is  tlvv  iiitnimsev^ry  two  hoim  until  consliliilioiial  cifTectsI 
Mw  producoil  1  </f  tho  tincture  {T^ndttra  Oetstmii — 1  to  6.6,  U.S.),  t«n  to  F 
twonty  miiiimM. 

TABACUM-TOBACOO.    U.S. 

Tnbnooo  in  ite  various  ibrtns  w  iw  nimiliar  un  article  of  ovory-dftjr  lifo  I 
that  I  slutll  not  onlor  upon  any  doecription  of  it.  Ite  »olc  actiTo  prin- 
oiploissnnlkaloii),  Nicotine,  it  Imving  boon  proved  that  tho  alloi;*^]  alka- 
loid Niolianin  hiM  no  oxtstcncc.  Nieotiite,  when  ptiret  is  a  (.Mlorlotw, 
transparent,  volatile  ti3ui<l,  of  n  strong  tobacoo-liko  odor  and  a  perMstent 
burning  taeto.  It  is  fiwely  eolublo  in  water,  whicli  it  &bi«orb«  readily 
and  brgoly  from  tlio  air.     It«  enlts  nre  crj'stnlliKnblo  with  dilllcnlty. 

I'uTSioLootCAL  Action. — Upon  thoso  persons  who  aro  not  habitu- 1 
ato<l  to  its  use,  tobaeco  nets  as  a  very  poworfiil  dopressant,  prodiicinjf  ' 
horrible  nausea  and  vomicinrr,  with  j^iddinoas  and  a  feeling  of  intenaa 
wretchedneM  and  weaknoM.     If  the  amount  taken  has  been  lnr;ge,  to 
these  symptoms  arc  added  burning  pain  in  tlie  stonuich,  puri£ii)g.  thM" 
qrination.  extrcmQ  giddineaa  passing  into  dolirinm,  a  rapid,  running, 
and  finally  imperceptible  pulse,  cmmpa  in  the  limbs,  abAoIutu  Jo«*  of 
moaoular  sircngth,  a  cold,  cjainniy  ekin,  and  finally  oompkt<a  collttfao, 
tcrminatjtig  i»  donth, 

Nicotinn  producoK,  when  taken  in  minuto  qnanUtics,  ijinptoins  euBI' 
oiontly  similar  to  ihoAu  just  detailed.  Thus,  Schroff  (quoted  by  StiUo 
and  by  Kroclcor)  founil  Ihiit  in  doKcs  of  fW»m  ono-th>rty-«coon<l  to  ono 
ai:ctecnti)  of  a  gntin  it  caused  nn  intense  burning  in  tho  fhucos,  oesopha- 
gus, and  4toinach,  which  diffused  itiwlf  as  a  sense  of_hcat_  all  ihrough 
the  body,  and  was  followed  by  gid<linctB8,  nausea,  and  someroruitiiig, 
with  a  rapid,  fucblo  pulse,  diarrhaa,  intense  muscular  Tfflfcn ifT * "Jfy 'j;;' -^ 
ou8  rospiralione,  icy  extromitioe,  partial  low  of  consciovuDMs,  and  other  j 
indications  of  impending  eoUiipso.  Reil  (Journ.  f.  Pharmaeo<iiiHam.,  Bd. 
ii.  p.  203)  took  oiie-g«Vtinlb  of  a  grain  of  iho  alkaloid,  with  the  pn>dti<<- 
tion  of  burning  in  the  throat  and  stomach,  headache,  u  feeling  of  boat 
in  Che  head,  increase  of  pulse. rate  sixteen  beats,  muscular  weakness, 
and  a  sense  of  oppressed  respiration.  In  one  or  two  inatanocs,  violent 
muaoular  treniblinga  have  come  on  shortly  after  the  ingestion  of  tho 
poboD,  and  ended  in  general  clonic  convulsions.  In  targe  amounts 
nicotine  acta  with  lightning-like  rapidity.  Thus,  in  a  case  of  euicido,  in 
which  an  unknown  amount  was  taken  {Taylor's  ifedlcnl  Jvrbpru-tfxx,] 
vol.  i.  p.  393),  tlie  man  dro]iped  iiiatniitly  to  the  floor  iniosnsiblo,  gavo 
a  deep  High,  and  was  dead  in  about  three  minutes. 

When  a  minute  drop  (gtt.  ^)  of  nieotine  in  admini:ttorcd  to  a  ftog, ' 
the  fintt  eviilenees  of  local  In-italion  are  succeodo<l  in  a  few  soconds  by  i 
lelanie  <rampA,  in  which  the  fh>nt  legs  are  laid  forcibly  along  tho  itld^j 
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or  Uio  Ininlc.  itn'l  the  Toet  bent  oT«r  the  bAck.  Tbis  poHilion  is  «Aid  by 
Krockor  to  bo  chnractoriHtic  of  DR-otine-  or  coninopoiAoniiig,  and  lo  bo 
due  to  the  extensor  muscles  bi>\ng  moro  poworfttlly  contmctod  thim 
the  fiexors.  Wlion  very  miDtilc  <lo0es  aru  adminiBiurci,  ucoordiiii^  to 
VtJpiito,  this  gcaorttl  t«Uniu  is  replaced  by  muHculur  trenibtings  nnd 
tmgutiir  convulidons.  AtUsr  n  jtliort  timu  Uio  motor  excilomiMit  in 
olthoi'  CA«o  ill BUCCiMidiiil  by  comploto  niunctilar  ivlaxntlon,  wliicli,  if  tbo 
doM  l)M  bcQn  toxio,  soon  pnK«os  into  general  pitnily»t8,  nrnJ  finally 
dMtb  by  foilurv  of  roHpiraiion,  the  hi-srl  continuing  to  boat  after 
brtathiig  hM  «v4Wtl.  Tli«  Hymptoms  which  the  poitton  produces  in 
mammatiu  nro  cxnotly  pamtlol  with  thjso  which  it  caumw  in  the  bn- 
tnchikn.  The  eviduncos  of  tlio  puin  produood  by  the  intonso  locnl  irri- 
tation csuflcd  by  tbo  poison  nro  soon  suocoodcd,  ntUir  n  small  dow,  by 
luscular  trom1>ting«  and  irrogiilnr  roluntory  movemonts,  during  which 
10  animal  often  fnlls  through  wuaknoM,  and  which  rapidly  give  way 
to  violent  totitntc  nud  clonic  convulsions;  to  Iheso  succoods  an  intense 
culm,  in  which  voluntikry  movement  is  largely  but  not  altogether  abol- 
ished. In  the  finft  part  of  this  stngo  external  irritation  still  produces 
eonvnlsions,  but  latur  it  is  without  inlluonce.  The  urine  and  ficcos  are 
nsnally  voided,  and  Hoinetimc«  vomiting  occurs.  Tho  pupils,  at  first 
narrowly  contrtictod,  now  (Krockcr)  dilato  slightly,  but  not  to  the  nor- 
Dial  point.  Tbo  bi-cathing,  which  at  first  was  rapid  and  shallow,  be- 
comes distant  and  fuller,  the  puriphonil  capillunos  are  relaxed  and  fiill 
at  blood,  and  finally  paralysis  deepens  into  dcatli.  AAer  death  the 
Te[iQSU_a>'alfim  ia  usually  found  engorged.  The  physiDlogical  action 
of  tlie  alkaloid  can  best  be  studied  iu  detaij  by  taking  up  tbeTOrJous, 
ayaterae  aepamtely. 

JVerwui  and  3fvscular  Systems. — Upon  tho  «reftriim  olootjne  probably 
exerta  very  little  direct  infiuence.  The  convuhiona*  aru  coruinly  of 
;>inal  or  peripheral  origin,  sinoe  they  occur,  according  to  the  oxjieri- 
lents  of  Krocker,  in  IVogs  whoao  cerebrum  has  been  oxlirpatud.  Thai 
tbey  mro  not  peripheral  is  iiroved  by  the  experiments  of  Vulpiiin 
^Oomptet-Hntdm  di  la  Soc.  de  Biol.,  1859,  p.  ISl),  who  found  that  etit- 
jng  olT  nil  the  arterial  comnuinlcation  between  thi>  hind  leg«  of  the 
tn*g  and  it«  trunk  did  not  atToct  the  dovi^opmeut  of  tho  vonvuUions, 
^vhvn  tho  aniinni  wan  ]M>iiioned  with  nlcotia.  This  bos  been  confirmed 
by  Krockcr,  who  also  found  that  if  tho  norve-trunk  of  a  limb  bo  di- 
rided  the  convulsions  coaso  in  that  limb.  Tho  convutslona  ore,  tbero- 
spioal,  and  the  fintt  stage  of  niootino-poisonfng  is  one  of  »pinal 
oment.  Tim  question  here  nslunilly  arisoH,  Is  the  puralyslfl  of  the 
.  stage  duo  to  Kpinal  dcprwsion?  There  Is  nut  yet  sufficient  evi- 
dence to  warrant  a  punitive  doci«ion  oa  to  bow  fiir  tlie  cord  is  involved 
Id  lh«  paresis,  but  Krockcr  is  probably  correct  la  believing  that  it  is  at 


•  p.  TTtpttuky  hu  ftnmd  [Itt^Acri't  Arrlk,  IMS,  p.  iS»)  that  lhu«  oiamliSuna  m  o<4 
InfliMan-l  ij  >ttUl<:i>1  rapinili«B. 
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IcKHt  to  tsoin«  degroo  alTuctec),  sinco  he  foitiiil  tluit  tying  tJio  urleriwoT 
■  limb  »o  na  to  prcciu<te  tb«  poison  rr»ra  rvnelting  th«  ncnres  di<i  Dotjiiv 
Tunj  the  limb  from  l^nng  limp  and  powvrIi-««  (luring  tlic  jinrnt^'lic  sta;:^. 

Tho  nuIioD  of  tti«  (loieoQ  upon  llxs  pirriplioni]  nenv-j  ha«  li«on  litfS-  ^ 
niteiy  settled  by  the  experimeota  of  VulpiiiD,  of  JtosenthnI  (^Ceittralhi.  ^| 
/.  Med.  Wissen.,  1863,  p,  738),  of  Kroclier,  »nd  of  U»re,  itii  of  whom  hare  ^ 
fbuDd  that  the  f\iiiotioiinl  activity  of  tlio  motor  or  cETcrant  aerros  i« 
mora  or  leas  compiot«ly  abolishod  by  the  poison.  By  lyiog  the  artery 
low  dovra  in  one  leg  of  a  IVog,  so  as  to  protect  the  peripheral  eadinjt, 
applying  the  galvanio  currents  some  distance  above  thia_  point,  and 
oompai'ing  the  results  with  those  obtained  by  galranixing  unprotected 
ncrv ua,  ICroolcer  dot«rrained  that  the  peripheral  endings  wcra  porulyzed 
sooner  than  the  nerve-trunka,  although  tJie  tninka  thenuelres  were 
finally  affected.  The  peripheral  nerve-endings  appear  to  be  at  first 
excited,  as  Vulplaa  and  Krocker  have  found  that  muscolar  tremblings 
ai>s  not  prevented  by  section  of  the  supplying  nerve,  and  that  they  even 
occur  in  tho  corariued  t^'og.  These  flbnllary  contractions  also  oocurrad 
when  the  alkaloid  waa  injected  into  a  leg  whoso  connections  with  the 
trunk  had  been  cut  olt  by  a  light  gi^tmml  tigaluro.  Ac(!onliiig  io  Vul- 
piaii  and  Rosunlhal,  the  sunaory  or  afTeivnt  nerves  retain  their  acti^Hty 
to  tho  hiat;  but  Lautonbach  believes  that  they  aro  afTccled  (Phiia. 
Med.  TSmcs,  May,  18T7).  Upon  llio  voliintary  miud«)  all  ob«orvent  ara 
la  accord  in  annorting  that  nicotine  cxertu  no  influeneoL  , 

Circutation. — When  nicotine  i»  addod  to  froahly-drawn  blood,  the  latter  ^M 
a^Aumes  a  peculiar  dark  hue,  and  the  micrcwcopo  shows  that  the  red  ^^ 
corpusclus  rapidly  disinlograto.  In  nicutinu-poisoning  tho  blood  is,  hoir> 
«v<ir,  not  perceptibly  affected.  Tho  amount  of  tho  alkaloid  necessary  Io 
Ukke  lifo  is  oxceedingly  small,  and  although  iho  d<.-ath  by  asphyxia  can^s 
the  vital  fluid  to  bo  everywhere  dark,  yet  most  observers  state  that 
under  tho  microscope  the  corpusclw  are  normal.  According  to  Krocker, 
tb«  dark  blood  iiesumox  ao  arterial  huo  when  shaken  with  the  air.  Thia 
ia  confirmed  by  Dr.  H.  A.  Hare  ( FUke  Fund  Prite  Sua.,  Phila.,  1885). 
who,  however,  found  that  tho  spectrum  of  the  hiemoglobin  b  altvrod, 
HO  that  it  is  probable  that  the  red  corpuscles  are  aomowhitt  afTooiod  by 
the  poison :  indeed.  Hare  affirms  that  afler  very  larg«  doses  cbang«a  in 
tho  corpuscles  can  bo  delected  by  the  niiorosoope. 

The  action  of  tho  druL;  upon  the  heart  !a  very  oomplloated,  and  baa 
not  yet  been  well  dutcrminud.  Upon  the  cardiao  muscle  tho  poi*M 
appears  to  bavo  very  lltUo  infiuence;  after  death  fK>m  it  the  bcout 
is  found  pulsating,  and  Dr.  \V,  T.  Benham  (  WcJft  Riding  Lvnattc  Ait/tum 
Hep.,  vol.  iv.,  lSi4)  found  that  the  pure  alkaloid  puinlod  over  the  eiit> 
out  heart  of  a  rabbit  or  injocted  into  ita  cavities  did  not  arrest  ita 
inovementa :  indeed,  on  the  contrary,  the  heart  irhicb  bad  oonaed  action 
was  Btimulated  to  renewed  effort  by  the  applioatlon  of  tbu  drog,  Ac- 
Cdrding  to  Traubo  (AUyem.  Med.  Ccntral-ZtiUing,  18C2)  and  to  Ha; 
vhen  a  minute  quantity  of  niootino  iit  injocted  into  tbo  jogular  vein  < 
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«  ciintrizctl  nnimAl,  nrtificiiil  refpirotion  being  maintained,  the  puke 
and  M-tcriikl  prowuro  nt  onco  sink  to  half  their  ori(;inal  position,  but  in 
about  twiMity  seconds  rise  rapidly,  tbe  nrtorial  pressure  utlftining  a 
mftximtim  of  abi^iit  two  and  n  hnlf  times  ila  normal  grade:,  the  ptil«v 
also  exceeding  its  original  rate.  This  penod  of  increased  tension  laaU 
about  a  minute.  af\er  which  the  arterial  pressure  commences  to  fall,  as 
does  later  the  pulse  rate  also,  and  finally  both  sislc  much  below  their 
normal  position.  Aflor  many  minutes  the  piilso  generally  increases  its 
lh>qaency,  oAen  to  beyond  its  original  position.  If  during  tbe  second 
stage  the  pneumogastrics  l)o_cut,  the  pulse  inittantly  becomes  very  rapid. 
It  would  eoom  probable  tliat  the  first  lowering  of  the  pulae  [s  due  to 
an  action  on  the  inhibitory  nerve,  as  U  believed  to  be  the  case  by  Bosen- 
thal;  but  it  appears  to  me  that  other  investigations  are  required  before 
this  c»n  bo  considered  as  cstahlished.  Traubc,  indeed,  states  thai  if  the 
pneamogastrios  are  out  during  the  second  stage  the  pulae  boeomoa  at 
onoe  very  rapid ;  but  be  also  affirms  that  previous  dirUion  of  the  par 
TMgnm  does  not  prorent  the  slowing  of  the  pulse.  In  tlio  experlmenla 
of  Tugenbold  (repoHod  by  Rosenthal)  upon  iVogs,  the  primary  Hlowlng 
of  the  heart  amounted  at  lirst  to  a  diastolic  arrest,  which  wait  not  pru- 
vcntcd  by  previous  division  of  the  par  vagum^  but  did  not  occur  when 
very  largo  doses  of  woorara  were  given.  Tlosenthal  argues  IVom  thU 
that  nicotine  siimiiIat««~iTie  extreme  purlpheral  inhibitory  apparatus  of 
tho  heart, — the  reason  that  the  curare  prevents  the  primary  rolardatiou 
of  the  piiUo  being  tho  paralysis  of  the  inhibitory  peripheral  filaments 
which  it  is  bolievod  to  cause.  It  is  clear,  however,  that  tho  results  ob- 
tained by  Ito«cnth.tl  are  diOtcult  to  roconcllo  with  the  offoctM  of  section 
of  tho  par  vagnm  already  quoted  fVom  Traubo^  Tho  method  in  which 
nicotine  primarily  lessens  the  pulso-rato  must  therefore  bo  considered 
•a  Btill  unaottlod.  The  later  increase  of  tho  palso-rate  appears  to  be 
doe  to  paral^is  of  tho  peripheral  inhibitory  apparatus,  since  Hoson- 
thai  fbund  that  io  this  stage  of  tbe  poisoning  tho  strongest  gnlvanio 
onrrenta  applied  to  the  pneumogostrics  fhiled  to  influence  the  cardiac 
palaations.  Tbe  causes  of  the  rise  and  (hll  of  tho  nrtorial  pressure 
have  not  been  determined,  but  they  are  probably  connected  wiih  the 
Rt  preaentundeterminedtTrtM-moforacfion  of  the  drug,  although  Pr.  E.  T. 
Cobia  (_Campt.-ll':ad.  .Soc.  Bht.,  IPSO,  vol,  iii.)  afHrms  that  the  uUeratiou 
of  tbe  pressure  la  due  purely  to  the  force  of  the  heart.  Trauiie  found 
tliftl  they  both  occurred  aAer  section  of  the  va^,  and  that  In  ihoM 
circoniNiancM  minute  successive  dosett  would  produce  af^r  eauh  ft 
temporary  rise  of  pressure  until  a  largo  amount  of  the  poi*on  was 
ipren,  when  tbe  prcasuTfl  steadily  fi.'1l.  T!o«cnl1ial  bollevos  that  the 
diIato<l  vcswls  which  various  obwn-ers  have  noted  In  the  car  of  the 
poiaoncd  rabbit  prove  that  tho  alkaloid  finally  paralyzes  the  vaso-motor 
system. 

Pupil. — \V1ien  exhibited  in  a  moderate  toxio  doio,  or  when  applied 
directly  to  the  eye,  ojootlne  prodocM  ayory  marked  contr.ictiOD  of  tho 
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pupil.    If,  as  Ib  asserted  by  Krocker,  tho  sUcoloid  oo&lrocU  the  pi 
of  cut-out  oyoe,  it  is  ovident  that  the  action  ia  n  loe*l  ono,    Itirfrclinmn 
{Beicherft  Archiv,  18R3)  hna  found  that  gnlvanization  of  tJi«  divi. 
cerrical  eytnpaitJietio  fails  to  caus«  dilatation  of  tho  pupil.     KroekeTt 
in  tftter  experiments,  haa  confirmod  this  in  i^attl  to  largo  <toMW  of  tli« 
dnij-,  but  haa  found  that  injosia  occurs  long  Uetoro  lh«  «yn)p«tbatie 
is  unablo  to  dilat«  tho  pupil.    This  &ct  renders  it  probable  that  the 
alkaloid  paralyses  the  peripheral  endings  of  the  syinputbctic ;  but  It  ia 
barely  poaaible  that  it  induoca  a  spasm  of  th«  liliri.-Fi  supplied  by  lh< 
ooulo>motor  so  powvrfUl  Uiat  lh«  sympntbotic  la  uiiable  to  ororcomo  ii 
Bo  thla  aa  it  may,  It  ia  verj-  pi-ohable  that  tho  sympnthotic  ii&rul^-itb,' 
if  it  exists,  la  assooialed  with  QQulo-motor  apMin;  but  at  pn;»i.'ul  waj 
havo  not  Ruffictont  e^-idvneo  to  warrant  any  dufiiiito  «oncIu«ton. 

Abdnminal  Ori/AiLS.— Xaitite  found  in  his  exporimont*  {fkitrS^  : 
PAyj.  der  Ditnnhvtcfgung,  Loipsic,  l!J6ti)  that  injections  of  nicoiinu  int 
tho  jugular  vein  produced  a  tetanic  oontnwiion  of  all  the  intcttCinct^l 
wliteli  vras  nut  aifoctod  by  aoction  of  the  vugi  or  by  compression  of  tha 
abdomiual  norta;  own  tho  spliinchntc^  vera  unablo  to  oxomse  thoi 
inhibitory  intluonto,  cither  because  they  wore  paralyzed  or  bocause  the 
spasm  vrus  too  intwnse  for  them. 

In  what  way  the  poisou  is  oliminatod  has  not^  that  I  am  aware  of^ 
been  dolerminod,  but  it  very  probably  escapes  with  tho  nrine,  fince, 
according  to  C'lau<lo  Bernard  (^Substancex  Toxiques,  p.  410)  tho  rapidity, 
of  tho  secretion  of  that  fluid  tit  Increased. 

TRKRArxPTios. — TobncLo  has  been  employed  in  past  limes  In  n  large 
niunbcr  of  dUojuseit,  but  liim  almost  paseod  out  of  tight  m  a  lltcrnpuulia 
agent,  nnd  there  aru  only  two  indicitiions  whiuh  it  is  capable  of  meetin] 
Thcso  arc  us  follows : 

To  r^ax  spasm. — Imperfect  as  U  our  knowledge  of  lh«  physlologiei 
notion  of  tobacco,  so  ?ar  as  it  goes  it  indicates  very  clearly  tJie  g: 
power  of  tho  drug  in  quieting  violent  muscular  spDfims.     The  fKgbtAll' 
tiausoa  and  vomiting  which  it  is  so  apt  to  induce,  and  tho  oooaaiooal 
«xcc39ivo  violence  of  ita  action,  have  led  to  its  being  suporitodcd  byleaa 
di^ii;  re  cable  and  more  controllable  romodies.    It  is  still,  however,  e 
ployed  occasionally  in  tetanus,  with  asserted  good  results.    In  Kpasmndii 
atlhma,  if  tho  patient  be  not  accustomed  tosraokinjf,one  or  mora  stron. 
qigara  will  very  often  at  once  end  the  attack,  or  perhaps  abort  on 
which  1.4  threateuiti);.    In  ttri/chnine-poitoniny,  tobacco  haa  boOu  usot)  i 
SGVdial  ctinofi  succcsaAilly. 

To  alleviate  pain. — Takiii  fnlomally,  tobacco  has  no  powom  of  n- 
lloving  pain  at  nil  commonsumlo  with  tho  dangor  attending  its  u«c,  »n4^H 
it  should  norar  bo  cmp!o,\'ed  for  that  purpose.  It  is  dilTurent  with  iia^^ 
local  UAO :  thust,  ii  Ih  oHcn  added  with  great  advantage  to  ointmonts  in 
the  caw)  of  puinf\il  hmiorrhoidn ;  and  iu  pruritfis  a  strong  wash  of 
tobaooo  afTonl!)  one  of  the  tturost  modes  of  relief.  It  mu»i  noror  be 
forgotten  that  its  oxtcrnni  emplo^nnent  haa  led  to  tho  most  serious 
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And  oven  fktal  poiwuiiog.*  For  this  rossoo  tobacco  onghl  never  lo  b« 
omployod.  &»  il  fonnvrlj'  wits,  to  kill  verniiD  on  the  person. 

ToxicoLoor. — A  ijirj-*  numbi^r  of  deaths  have  resulted  fW)m  tho 
medicinal  use  of  tobnceo,  Iltisemftnn  statinfc  {JIandbvch  der  Toxieologie, 
Tol.  ii,  p.  483)  tliat  no  Iws  iIj^h  in  t  I'l!  .  ;i-.,-i  liiivc  I'Wn  cauecil  l>y 
tnWcvu  oneinstik  nionc.  Dr. '  jjIjiu'I  I-um  r-i  n  .-» cljstor  cuutitiiniif;  hdll' 
a  lirnchin  proiluoc  ilroth  {Viet,  of  Praet.  Mai.,  Ml.  Colic).  £v*m  mnolElng 
!ia«  i.<4U!iv(t  niiaeutv  itKALjiuuuniag.  Ucboiu  affirnu  thHl  tho  ftiDOk« 
vi  liiiir  an  ounce' »(  Mtroiig  tobavco  contuina  suffieiont  nkotin«  to  proT« 
futAl.*  In  lliu  only  ciuo  of  cnniinal  oiuoti no-poisoning  on  rvcord,  ftn 
nnknonm  amount  ot  the  Alkaloid  wnit  foroud  into  tiiu  moulli  of  tho 
Tictim,  cu>ti«ing  death  in  IVoro  tliroo  to  firo  minutw  (/Inn.  diStjgiine, 
1S6],  ii.)>  Tho  ti'ciitmont  of  tobncco-poisoning  oonsists  in  waKliing  out 
tbo  fltomnch,  tho  froo  administnttioD  of  ainmoiiiu  und  niouliol,  tho 
Eypodonaic  use  of  muderato  amounts  of  stiycbnino,  and  Lho  «niploy> 
nient  of  eiich  cxternul  meaeuros  a*  dry  hual,  rubbingH,  etc.  If  those 
fail,  artificial  respiration  ahoiild  ho  maintainod.  Tho  cxc«esiro  uso  of 
tobacco  produces  in  some  poraons  norioiu  nervous  disturbanco,  auch  a« 
insomnia,  irritabiUiy,  ptnerat  fooblonctta ;  tho  most  charactoriutic  Hymp- 
torn  is  a  peculiar  irroj^ulurity  of  tbo  hcuirt'a  uclion,  often  accompanied 
by  dim mciTLn taiininni j^a.  Aniauroeia  is  uleo  somotimott  proeont.  Jona- 
than Hutclilnson  nfllnoB  {Mt^l.  Times  and  Oas.,  1884,  i.  40)  that  ho  ha« 
Been  tltb  ainsuroeis  roeovorod  f^-om  by  the  use  of  ofium  and  champagDo 
without  the  nbnndonmonl  of  the  habit  of  smoking. 

Ai>uiMi8TiiATiO!t. — Tho  doflc  of  tobacoo  in  subalance  ia  usually  stated 
to  bo  firo  gminH,  which  may  be  given  in  infuaiou.  In  stryelinico- 
pgtsoping  nn<l  tolnuuH  llio  romody  ■'botild  bo  cxliibiccd  at  abort  intervals 
untU  coMtitutJonttl  fy)ai/lvmsi  unj  Jnducud. 


CONIUM.    U.S. 

Tho  U.S.  Pbarmacopaia  rcogtiiKca  both  tlio  Icsvoa  and  tbo  htiit  of 
Coninm  maculatnm.  Thfl  n'uit  should  b.c  fuU-gron^,  galliorcd  jvhilo 
yet  green,  and  carefully  (IriyJ.  Tlio  plant  is  umbolliferous,  a  natiro  of 
Europe,  but  natumlizvil  in  tho  Unilod  Status.  Tliu  dried  loavcH  havo  n 
strong  boavy  odor,  incroa^od  by  tho  addition  of  an  alkali,  and  rosom- 
bling  somon-hat  that  of  nilco.  Thoy  are  H-  or  tripinnato,  and  very  much 
iDcisod.  The  fruits  aro  ono  to  two  linos  long,  roundish -ova  to,  eCrialod, 
yith  five  ir.?nated  ribs  on  tho  outer  sides  of  tho  oasily-scparahlo  halves; 
tbi?  i"|.iv  '■■  ihni  of  the  loaves.  The  active  grinciplo  is  Conine,  a  yollow- 
i-'  H  .  :  1  lid  alkaloid,  highly  folatili.',  of  a  strong  Oiior  siinilai'  lo  that 
of  [lie  urine  of  iniL-e,  and  of  «  very  acrid  (aslo.  Tt  ia  fWiOy  eoliible 
in  alcohol  and  in  etlier,  and  slightly  so  in  water,  with  which  it  forma  a 

•  pot  k  aanbtr  ef  «<m,  m*  Sllltfi'j  Tkrritfaiin,  lol.  II.  ji.  3T(. 

t  Tt*  Hti'llf  uf  tolMiiC'i-iiE'ikii  U  conoeltd  Hlth  the  piMFmrt  in  It  of  iitbor  tnbftnnUF* 
rhoB  f>iAM<B«  (io»  CamyifRtnAui,  xe.  MTiS).  A.  T.  Fakktr  Uiani  ■  Uif*  {•rnjimliaQ  of 
oubmla  »xm*,  uii  ■tiiiri  that  •ainuli  imBarMd  In  lbs  malic  dlo  of  pobonlRg  bj  IbM  p4. 
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hf  drato,  and  it  coa^j^tilntofl  allmin«n ;  when  expmwl  lo  the  nir  it  ttrulor- 
goCH  decomposition,  beoomiog  fli«t  brown,  iiftvrwnrds  roMnoua ;  haul 
accclontte«  the  change. 

PursiouiuiCAL  Actios. — ^Tli«  chief  aymptom  produced  in  nun  by' 
coiiine  whvn  taken  !n  doseH  juHt  largo  cuough  to  linproaa  deoldodly  the 
ayatem  Ui  groat  mt»cubr  wenlcneaa  or  lauguor,  with  aome  4]iBorder  of 
vision,  And  giildin^^s.  On  atlonipting  to  walk,  the  pAtiont  aufTurs  fl<oni 
a  footing  aA  though  Iiin  foot  were  niad«  of  lead,  ami  iita2;i;erH  or  ftilU 
IVoni  tb«  rvfuMil  of  hia  Icneca  to  aupport  bira.  Tlioro  ia  ait  iutoiise 
doilro  to  lio  <lt(ivt  In  tbo  horizontal  po«ilion,  and.  na  the  eyelids  are 
especially  afTvcteiJ,  the  eyes  are  kept  ahut.  In  nome  aubjecta  those 
Bymptotn«  arc  preceded  or  accompanied  by  burning  in  tbn  mouth  or 
rnuoun,  nniuua,  and  evoa  vomiting,  bcHitlofl  hput  of  head,  ■>!  ■  i  *  I'li  a 
scnAo  of  woigbl  or  prciwure,  or  oven  aovore  lVoi~ii»rpikici.  ili^  di*. 
ordor  of  vision  is  apparently  due  in  grcnt  pai^  to  a  Rluggixhne^  and 
linnlly  to  a  pura!yMi«  of  accommodiniun.  The  CTcporimenla  of  Pwlil- 
mann  (quoted  by  IIuHcmann,  Die  Pjtun^cntloffe,  p.  269)  show  tliat  voiy 
grave  aymptoraa  may  bo  in<lucod  and  yet  the  pupil  remi^D  nwtuml ;  but 
floonor  or  later,  ag  the  druij  ftains  power  over  the  ayntein,  it  probably" 
always  dilates.  The  ptilso  is  first  diminished,  afterwards  incroosed,  in 
IVo^uonoy.  In  decided  poisoning  by  conitim  tho  aymptoms  arv  prob- 
ably simply  those  already  mentioned,  intea«ifiad.  I  have  mot  with 
accoanta  of  but  four  fatal  cases  of  such  character.  In  one,  that  of  tho 
iniatro^  of  Dr.  Uermann  Jahn,  Uilled  in  a  few  minut«s  by  from  ten  to 
fifteen  drops  of  tho  alkaloid  (quoted  by  Iluaoiitnnn,  DU  Pfitirtieustfifff, 
p.  269),  violent  palpitation  of  the  heart  ia  said  to  have  boon  a  prominent 
symptom.  Tito  chief  symptom  in  tJiu  second  caw  {Edinlr.  ^fed.  and 
8ur^.  Journ^  18-15)  waa  universal  paralyaia,  with  total  failure  of  rolun- 
tary  movoment  and  of  the  iroico  before  conflciousnesa  iros  lost,  Con- 1 
Tulsivo  movements  wore  piwcnt  very  Lite  in  tbo  case.  Soasatioa 
appoATod  not  to  be  l^jWill  jjieath  wa»  at  li)tn<l. 

The  third  case  was  !n  tho  penion  of  a  modioal  electrician,  «iiflprin^ 
IVom  blopharo-fhcinl  Nponm,  who  took,  U-ginning  four  houra  after  tho 
laet  of  a  provioim  series  of  divided  doHCs  of  n  fluid  exlract  amounting 
toonchundi'odiind  vighty  drop:!,  at4.10, 4.40,  and  5.15  p.h.  fifty  minims 
(one  hundrvd  and  fifty  in  all)  of  "Squibb's  fluid  extract."    Tbo  first 
doeo  produced  dizzinoss  nnd  muHcular  relaxation;  tho  Moond,  irreal 
muscular  wouknoss,  inability  to  stand,  and  thickening  of  speech,  without 
relief  of  tbo  spasm;  tho  ibiivl,  immediately,  some  nauwo,  nnd  tromoni 
about  the  chest.    At  CIO  there  were  nausea,  intense  musculur  weak- 
noBS,  partial  ptdsls,  diplopia,  and  groat  difficulty  of  spuoch;  the  pulse, 
waa  CO.    Shortly  after  lliis  ho  became  unable  to  spcalc  or  to  swallow.^ 
Ho  made  signs  for  electricity,  and,  on  being  asked  whether  tho  chemical ; 
or  tho  farailic  current,  indicated  the  latter,  and  also  tbo  place  of  appli- 
cation of  tbo  clcotrodes,  but  was  unable  to  hold  one  of  the  latter 
Shortly  after  this,  oa  being  raised  up,  he  dropped  dead.    {The  Sani- 
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far/on,  Jone,  IS75).  ^  fourth  coso,  in  which  n  ohiliJ  6vo  yean  oUi  died 
of  anpliyxiii  pniovdcd  by  coma  nnd  pai-iily»in  lis  Uiu  nwutt  of  uiking  u 
(IrcK'liin  of  chlorutorm-wutor  coiitiiining  Rvo  gmins  of  Uw  »iiinnit  «£ 
conium,  M  recorded  in  i'hiirm.  Journ.  TVans.,  xvi.  102. 

In  mammnls  c-oniiim  produces  '^yinpUtins  parulkl  with  those  observed 
in  m»D,  nnci  it  prol)nbly  acts  siniilarlj'  upon  nil  vartebrates.  In  frose 
uonvuleioDS  an  rarely  if  ever  presoat;  in  birds  they  ore  oooauonally 
so ;  in  mammal?  tboy  nro  more  fixiquoDt, — thus,  Ibmsiin  saw  them  in 
twelve  out'  of  twpntj-.threo  expcrimenla;  they  an  ohiofly  clonio,  but 
tonic  spasms  do  occur  in  thu  hiiuMegs.  Aa  the  legs  are  usually  af- 
fected before  the  arms  in  man,  ho  in  quadrupeds  the  hind  extremities 
are  usnally  paralyiuid  AtaI.  Sun»ibiHly  la  mninlainod  to  ibe  last.  The 
respiration  is  gciiuruJly  u'neh  aiTucled,  and  the  heart  continues  to  biMt 
aAer  ita  cti&>aiiun. 

The  ^ccaflionnl  ulivnlion  and  excoMJve  sweating  of  go  nine- poison  i  ng 
indicate  that  the  nllcaloid  c-iaipeH  with  nil  the  flocroti»ns;  but  tlio  kid- 
neys are  undouIiMly  the  cTiiof  ctinnnel  of  elimination.  ZaloAkl  and 
DiTUtondorff  hnvo  found  It  abundant  in  tb«  urii^e  during  the  first 
twe.re  hour:<  of  the  poiitoning;  Prcvost  has  Men  the  urino  of  poiwmod 
animEtlit  cmiNu  in  n  frog  (ho  clianictariHltc  general  pitby,  ttnd  in  «  doubt- 
fbl  cam  this  physiological  tost  might  decide  llie  diagnosis. 

'  ^ervovt  tinil  ^fllsevlar  Systems. — ^All  obsorvors  agree  that  the  chiof 
symptom  produced  by  oonino  {i.e.,  the  paralysis)  is  not  duo  to  nny  direct 
inDiicnce  upon  the  musdes,  which,  indeed,  preserre  perfectly  their  oon- 
tmclility  up  to  death.  In  185G,  Kalliker  ( Vitvhow's  Archie,  Bd.  x.  p. 
228)  announced  thnt  the  failure  of  motion  in  conine-poiaoning  is  caused 
by  a  direct  action  of  the  alkaloid  upon  the  efferent  or  motor  nercex.  lie 
flrst  experimentally  found  thnt  In  fVogs  kill^  by  the  drug  the  applica- 
tion of  the  galranio  current  to  a  nerre  fi^Ia  to  induce  contractions  in^ 
tlie  tributary  muscles.  He  then  lied  the  aorta  in  such  a  way  as  to  cut 
olT  the  supply  of  blood  to  the  hind  extremities,  and  found  tliac  after 
vuluntnnt'  motion  had  censed  in  the  fore  legs,  and  even  aftur  galvaulo 
Nliinuhtiion  (if  tho  iintuHor  nerves  had  lout  ita  influence  upon  the  mus- 
olos  directly  Hupplied  by  lho:<o  nerve*,  irritation  of  the  same  anterior 
nervos  proiliiced  reflex  contrnctionH  in  the  hind  legs,  showing  that  the 
anterior  alTcrenl  norvcA  and  the  spinal  cord  still  retained  fbnetlonaJ 
activity  after  the  loss  of  it  in  nil  tlioso  efferent  nerves  reaohod  by  the 
{Minon.  After  repeating  thoMO  oxporimonts  a  number  of  times,  he  drew 
the  concluw'on  already  given. 

His  experimental  rc«nlt«  have  been  confinnod  by  Pimko  (^BrrUhtc 
AAct-  die  Verhandi  der  k.  sacks.  Oe^tUtch.  d.  Wiarntch.  j«  T^ipziy,  Bd.  xi. 
p.  23,  1859),  by  Onttmnnn  {Rertin.  Klin.  WochfnscAr.,  ISflS,  quolc<i  by 
Uiisemnnn),  and   by  M>[,  Polvette  nnd   Martin-T>ariuniretlo'  {Gairtte 

*  U.  TIrytkati  iOcmpl.-lttud.,  Iixx*).  1144)  bM  ninrniod  Ibat  tbrolattlj  ).iirewnlna  ii»« 
not  xffMt  Ifes  pBrrt*,  but  M.  I'raVfOt  lArti,  /"lyttei.  .Vo'n.d  Fal\.,  ItiO,  toL  tIL)  bu  ibmrn 
tku  cbtmlHilt;  yuft  bn>mah7dr>M  of  coalao  ba>  tbli  ncllon. 


330 


aSKBMAL  HEUEDfES. 


Md.,  tSTO,  qtiotod  in  AKhiva  O^n.,  60  •£■■.,  t.  xvl  p.  8S>  Tbo  UlMr 
obMn«n  v<x(en<lo<l  th«  miriv*  by  mivc'Hi)g  In  a  frag  nil  llio  Umuus  at 
tbo  uppor  purl  ut  lh«  (high  uxcopt  t)iu  nurvo,  «iiil  foitn<l  lli»l  wlivn  a 
butrncbiKn  ea  propitrcd  wu  poisouMl  with  coninfl,  nftor  tha  ptunlysis 
wait  ooniploto  in  all  poriioiui  of  Uio  body  to  which  Uta  ptriaoB  bttil 
ocoeea, — altor  elimulalivns  uf  ihu  poisonod  norrce  wore  poworlosa  Lo 
oxoito  cunlracUgn  in  tho  tnlmur}-  miittclcM, — tho  1^  which  had  boon 
prouotod  (torn  tho  action  or  thg  i-onino  upon  it  rceirandod  not  only  to 
irritations  applied  to  il«  non-o,  but  nleo  to  siimuli  phwed  upon  distant 
porltona  of  the  body,  TboM  eiinio  ob§orvurs  olao  not«d  that  when 
coniae  and  strychnino  w«ro  given  tumultjtaoously  to  a  trog  from  ono 
of  whoao  Bciatio  norves  tho  circulation  (Ce.,  direct  acceea  of  the  poison) 
waa  ffUl  off  in  oithDV  of  the  mannore  epokcn  of,  thoy  produced  by  llicir 
conjoint  aolion  a  commingling  of  pnmlyHS  in  fill  other  parta  of  tti« 
body  with  violonl  tetanic  spasnia  in  the  protooted  Ic^, — a  cominingliDg 
explainable  only  on  the  Boppoaitioa  that  the  conino  paralyzed  all  the 
motor  ncrv^«a  to  M'hich  it  had  aeooea  tbrouxl)  the  circulation.  Since  B. 
F.  Lautciibach  (Phila.  Med.  Tima,  vol.  v.),  Verigo,  A.  \V.  UolVuanu, 
ProfoMor  Pi-ovost,  II.  Schultz  (ScKmidi'r  Jahrb.,  cxtix.  16,  cxcv.  119), 
and  Flicss  (^Arek.f.  Physiol.,  1882,  p.  Ill)  have  confirmed  ibesio  oxperi- 
nicnlM,  it  munt  bo  conRidcrod  as  an  eftiablldbed  fact  that  tho  chiof 
physiological  action  of  conino  b  as  a  paraljiser  t^  the  motor  iMjfypf  an4 
primarili)  of  V^ir  per ip}teral  filaments  * 

It  bas  generally  been  bclievod  that  conium  doea  not  aficct  the  eonsor; 
nerves;  but  in  1875  (^liall.  THrnp.)  M.  Gublor  called  att«ntion  to  ita 
local  influence  in  bonunibing  the  cutaneoiia  sensibility,  nod  Lantenbach 
(TVoc.  Aead.  ^at.  Sci,  Pliila.,  1875)  found  that  when  he  tied  tho  abdom 
inal  aorta  and  loll  axilhiry  artery  in  the  fi-og,  and  then  injected  a  naw 
do»  of  conino  into  tho  abdomen,  irritation  of  the  l«g  whose  Derra  was 
not  protected  ft-om  tho  poiaon  failed  to  cause  roflox  moveroenta  at  a 
timo  when  irritation  of  tho  protected  nerves  produced  roficx  ocUona  in 
distant  pnru  of  the  body.  These  experiments  seem  to  show  that  tiio 
alkaloid  is  a  |>aralyzant  to  the  sensory  nerves ;  but  it  oertainly  acta  upon 
tbem  much  loss  powerfully  tlutn  it  does  apon  the  motor  norvca. 

The  exact  influence  of  conino  upon  the  spinal  eord  cannot  yet  bu 
considered  abeolutdy  determined,  but  it  is  most  probable  that  tlio  poison 
lias  a  feeble  depixissant  action.    Dr.  Verigo  (^Schmidt's  Jahrb.,  ojclix,  16)  { 
asserts  that  it  is  a  powerAiI  spinal  depro«ant,  and  3131.  PolvottQ  and 
Mart  in -Da  mull  ret  to  (Arch.  Gen.,  Ce  s^r.,  I.  v'l.  p.  89)  aay  that  it  acts  as ' 
an  exdtant.     Dr.  I.autenbodi  {Prvc  Acad.  Xat.  Set.,  Phil»,,  1875),  ini 
carefully  invesli^aiing  the  subject,  failed  to  obtain,  under  any  circum* 
atanoea,  evidcncoii  of  excitement  of  the  cord ;  be  did  mecood  ta  pro- 

•  II.  Tirynktn  (Airnf*  t^lrim.  tt  rMr,  tir  ta  Cvnlliir,  i'atii  TM*^  ISTC)  mdaKTun  lo 
(boir  thu  Ibli  Hi  ion  of  ooD  IDS  li  das  lo  kd  Inparilj.  aod  not  U>  tha  Blkalalil;  but  thia  U 
•  priori  oxrvullntl;  inpnbible,  uid  I'lofoMor  I'nmt  (Arilk,  4*  /"tyMvl.  Km.  ISHD,  40), 
■tiof  tho  funo  [irepiiaUoii  m  did  Tilj»kao,  btu  (vuo^  that  tlio  nolot  atrrm  art  RffMtad, 
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ducing  loss  of  reflex  activity  where  the  n«rvo  vim  prolocioij.  bxJilSS 
the  artonr  in  fli»  Timb.^u^  as  in  all  but  two^f_fiftj^-tfl'.o_ox[)cnmcnt8 
Ih.-  rcfi-rr.-c  in  tVio  protected  lirob  wore  not  greatly  roduo<Kl  mitil  ju*t_ 
I  :  !  '.'.:•.:'  i.- plain  that  any  action  u|K>n  tho  ejiiiuil  cord  in  unim- 
I>  1. 1.  '  :iriil  doniiuaied  by  the  mora  powerful  iiiUueiicw  of  the  poison. 
'Xh.\i  t:xptin mental  roButts  obtained  by  On.  A.  I).  Daridson  and  D.  Dyce 
Brown  {Med.  Timet  and  Oazate,  July,  ISTO),  wliit-l)  have  biiun  cited  an 
favoring  the  absui-d  theory  of  Dr.  Hark-y  that  tba  corpora  striata  are 
oapecially  afToctod  by  tliu  drug,  dt^pctidud  no  doubt  upon  an  arterial 
anomaly  Euiid  to  bo  common  in  the  leg  of  the  cat. 

Accoi-ding  to  ih«  expoHmcnta  of  T.:Liit<"it<:ir1i  'Ihk  tit.,  p.  451),  the 
conrulaiontt  of  bemlock-polsoning  am  ^  n  In  li.  -jlm  .,  in  a  nuinl>cr  of 
cuMo,  aftor  diriRlon  of  th«  coM  they  k<-iv  t  onrmvd  lo  tbotio  mtiAclon 
supplied  by  non'ca  aritiing  From  that  portion  uf  the  Mplnal  innrroiv  nbom 
th«  Motion. 

Tlio  retention  of  conitcioutiiioaa  and  of  ibe  mental  fooulti«a  so  lato  in 
tlio  counto  of  poifloning  by  conino  prows  ihnl  tho  drag  ho*  but  litilo 
inflncnce  upon  tbo  artbral  hrmi»pturrtt, 

PitpU. — The  pnpHfs  generally  dilated  by  conlao;  but  both  Von 
Praag  (Joum.  fur  Phannacodyn.,  Ilcft  i.  p.  SI)  and  Yori|ro  annert  ifanl 
iho  pboDORionon  is  not  conittant,  at  lesst  in  animali).  Th«  pt«^8  of 
coninm-poisontng  indicntos  that  tho  dilatation  of  tbo  pupil  a  duo  to 
octilo-motor  paralysis.  Tho  hnonm  nction  of  the  drug  upon  DOrvo-tninka 
indicates  that  this  paralysis  is  peripheral. — a  conclusion  corroborated 
by  the  experimonts  of  Dr.  I,  lloppo  {Die  Xerocnwirk.  der  Ueilmittel, 
licit  i.,  Leipsio,  1855)  and  of  Lnuienboch,  each  of  whom  found  that 
when  conino  is  dropped  into  the  eye  ofan  nniinnl  it  caoeoti  at  first  con- 
traction,  apparently  due  to  the  iatenae  irritation,  and  afterwards  dila 
tatioD,  of  the  pupil. 

Temperature. — Yertgo,  Von  Prug,  and  others  affirm  tliat  lethal 
doeea  of  conium  causo  a  decided  lowerinn  of  tamperaturo ;  but  Lautcu- 

bach    OHSOrta    that    the   drug  dajlijjiff^y  |[|jfflnf(a*a   tUn  tjmpnralin^   IjQth 

when  in  therapouiioj^ajl  Hlifia.iO-tQxki dooos. 

Cfrculiition. — Xo  sufficient  investigation  has  aa  yet  been  made  upon 
tho  action  of  coniiie  upon  tho  circulation.  Lnutonboch  states  ihat  the 
arterial  prmMuro  fulls  inimedial«ly  aftw  tlio  it^oction  of  coniin),  and 
anerwnrils  nsott  far  above  the  nonndffoliit,  and  that  the  pulse  is  at  first 
accelcnitcl,  but  iitlvrwni'dK  retariled.  Tho  sccondny  rise  of  pi'vasure 
was  proLmbly  duo  to  asphyxia.  The  primary  pulso^ocoeloratlon  ta  ex- 
plained by  the  observation  of  it.  Pulonan),  coiifiraiod  by  M.  l*rovo«b, 
that  tho  pnunntogastrirH  nro  puralysod  before  tbo  motor  ncn-cs.  M. 
Prevost  finds  tbatHio  huart  iUtcIflTtoBrcciTy  alTcctcd  at  all  by  the 
poison. 

When  locally  appliod  in  a  concentrated  condition,  coninc  probably 
ts  fatal  to  all  tho  more  highly  organized  tifsuos.  Certainly  Christison 
(Ectlntunjh  PAt7o3opA.  TVdiw.,  vol.  xiii.)  provvd  this  to  bo  so  in  regard  to 
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the  inuficlots  although  llic«o  organs  nro  not  iaflucnced  by  coninfl  taken 
iatenmlly.  Upon  tho  mucoutt  mcmhranii*  it  acM  aa  anJrLUmfl&iixUmat. 
(  Summary. — Tho  chief  symptom  of  pui»ODitig  hy  conium  U  a  failure 
of  Toluntan-  and  involuntary  movomuiit,  tbo  reauH  of^a  pro^rea^isa'  | 
pni-aly^A  of  tho  motor  nervos.  Tho  cerabrura  is  not  affoct<i<t.  bene* 
consciouatices  \a  proservcd  to  iho  last.  The  pufiL  is  dilattoj  by  »  poriph- 
«ral  parolysiB  of  tlio  oculo -motpr  aorvo.  Tho  aonaoiT  narrcB  Mid"w 
ipinal  conJ  aro  probably  foebly  dopreeeed.  ItTis  protobto  that.tjw 
allcaloid  doca  not  directly  act  upon  the  circulatory  apparatua  mcopt  to 
paralyno  tliu  pnoumoKastrica.  ? 

Tii  ER-vPEUTic*. — Tlio  paralj-tjo  action  of  conium  naturally  suggCBta 
H»  U.10  in  d^asmodic  alTdctionsj  and  aoconlingly  it  has  boon  Iriud  In 
tharta,  in  parali/iis  agitans,  in  whoo^inrj-coui}h,  and  tn  othur  di>»oa»OH  of 
i^inllAr  nature.  Altbougb  it  seema  not  to  huvo  tnut  uiili  coitttnuud 
favor,  and  !a  but  little  used,  it  may  bo  employed  n-li  i  in  -■  thrvatcnod 
"  tho  mero  convulsive  nctiona,  aa  It  will  miapond  tliv^c  fvr  tho  timu 
iag.  If  Dr.  IlarkVa  views  as  to  Its  pbysioiogicud  action  l>o  t-onvcl, 
Ifougbt  to  be  especially  uAofiil  in  all  lootor  disturbance  connected  wilh 
Irritation  at  the  boao  of  tho  brain.  Clinical  proof  is,  hewevcr,  nearly 
as  eoaroo  an  physiological  In  this  mntlor. 

In  maniacal  and  hyitterical  cxcilomont,  tho  drag  in  full  doses  is  said 
to  produce  a  condition  of  calm  and  relaxation  which  ia  highly  favor- 
able; and  in  tho  treatment  of  tho  insane,  conium  ia  vciy  much  used  by 
Bomo  alienists  i^Amer.  Journ.  of  Insanity,  April,  1873). 

Conium  haa  alao  been  employed  to  relievo  pain.  Aa  a  dcobctruont 
and  alterative  it  has  been  very  largely  used,  both  locally  and  intomally, 
in  nevrntgia  and  gciatka,  with  asserted  occasional  ituvc«»«i  in  eanetroM 
and  other  tumors,  in  chronic  glandular  mliuifantnts,  in  stcolUnjointa,  and 
in  various  chronic  tilcerationt.  Dr.  11.  Kennedy  {Dublin  Journ.  Med. 
Sci.,  Jan.  1874)  especially  coramcnd«  it  in  chronic  rhsvms'ism,  and  as  an 
aid  to  cod-liver  oil,  etc.,  in  chronic pbthifis.  It  haa  also  boon  employed 
to  arrest  the  aeorotion  of  millc  and  lo  rvticve  dymria.  The  varioua  uao« 
of  conium  as  nn  alterative  certainly  have  no  doflnito  physiological  ha^s, 
but  they  appear  lo  be  justified  to  some  e-ttent  by  clinical  oxperiunco. 

AnjiixL-sTiiATios. — One  of  the  groat  practical  drawbacka  to  tho  u«) 
of  thi.t  drug  iit  the  uncertainty  of  its  preporationa.  The  dose  of  the 
abtiract  (_Abtfrac(um  Conii,  V£.)  is  one  to  two  ^ralna;  of  the  ertKitf. 
{Ertraf^ium  Conii  AlcohoUeiim,  U.S.)f  of^  grain ;  of  the  tincture  (  7^'nrtura 
Cbnit— 1  to  6,6,  U.S.),  fjss  to  f^i ;  of  ilio  jluid  extract  {Extraetum  Conii 
fltiidvm),  Tijj  to  Mjtii:  all  of  which  must  bo  administered  In^inoroaslng 
doses  until  some  ofToct  is  experienced.  Of  those  properalionA  tlio  Inat 
is  certainly  the  best.  The  KugHsh  Succus  Conii,  so  praised  by  eonio 
writers,  I  have  known  to  bo  used  by  the  ounce  wltliout  eflccU 

The  variability  of  all  the  preparations  haa  ila  origin— first,  in  the 
vatying  amount  of  the  active  principle  in  the  drug;  nooondly,  in  the 
great  Tobtility  of  this  principle ;  and  thirdly,  la  tho  prODeneaa  of  the 
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•Iklloid  to  niidorgo  BjWDtanwuB  decompowtJoo.  oven  wbon  kof  t  under 
the  most  fftvoraljle  circomslap^es,  and  to  a  much  greater  cttQiit  when 
oxpoeod  to  liL;lit  nrnTair.  Tlio  alkaloid,  on  the  wholo.  would  probably 
bp  tbe  best  form  io  wbich  to  um  tho  i«niody ;  but  it  is  not  officinaj : 
it"Ejui  'biivH~UNutr  nbrond  to  n  con»idcrnblo  oxtonL  It«  unBtabto 
ituro,  liowevvr,  \n  an  obHtudo  to  iIn  uko,  und  lias  cftUMd  H.  Mourrut 
Fto  propotM  itA  hydro  bromnt«,  which  is  said  to  bo  a  eryttalllao  etablo 
mlt  (Bull.  Thirap.,  xc.  -I-Itt,  xci.  1),  Tho  doM  of  the  alktdoid  or  of  it« 
Mlt  i)i  ono-twuutioth  to  ont>-tvrulflb  of  a  gruto,  which  piay  bo  dixKoIvod 
in  nicoliol. 

Toxicoi/xir. — Sufficient  )iah  been  said  nboiit  iho  symptom*  caused 
by  Gonin«.  AAer  death  from  it  no  distinclivo  losiono  iiro  to  ho  found, 
only  ibo  usual  indicntions  of  death  ftam  ttuphyxia.  Tho  trcntuont 
ODsiKti)  in  tho  immoditito  ovacuntion  of  tho  stomach  and  tho  oxhi> 
[bition  of  Uinnio  ncSd, — tho  tannnto  formed  is,  lipwvvvr,  probably  moro 
|or  less  poisonous, — n-itli  the  uso  of  oxtoroal  host  nnd  of  intoroal  atimu- 
lant^;  artificial  r>.>spinition  should  bo  steadily  inaiiitAinod  so  long  as 
thoro  is  thu  fainlCKt  imlicntion  of  cardiac  action.  Ko  ph^'siological 
antidote  is  known  ;  but  it  is  poMiblo  that  atropine  might  bo  of  fi«nio« 
by  aidiiij;  to  maiptaia  the.respiration. 
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FAMtLY  L-OARDIAO  STIMULANTS. 

Tdk  l«rm  oardlno  atimulnnta  ia  here  uaod  to  dcsignalo  a  nambur  of 
niodioioofl  which,  nhoii  given  iiilornully,  Jiiorcoao  the  poirorand  torco 
ni'  tiio  circulalion,  and  arc  uiwd  by  the  ph^'sJcian  for  mich  purpMcs. 
Tlicru  iit-o  Hciino  itubstauoca  which  ore  hcart-stimuUinUt  in  ronlily,  but 
which  po««(;»d  other  jiropcrtiua  in  so  gruat  a  d«groc  u  to  ovonhndow 
tlicir  canliiic  n>lntion.4,  and  ari>  not  UNod  by  tbti  physician  to  afTuot  tho 
(rirculntioii.  Such  mudicinc^  ara  considorad  in  connoclion  with  thoM 
powors  which  givo  thent  Uicir  clinicul  tuIuo,  und  aro  oonsoqnontly  not 
included  in  tho  present  claet.  Sonio  of  tho  momboiv  of  Ibid  cUbs 
aro  lilow  in  thuir  oporiition,  Borno  moro  rapid.  Somo  produco  JocfaMa 
in  tho  puleo-ratc,  tsomo  l<>wcr  it.  It  is  ovidont,  then,  that  no  pcnomi 
indicntiuns  cno  be  laid  down  fur  tboir  use,  but  that  mcdiciufis  so  dlverso 
must  be  studied  iiidividually, 

AMMONIA. 

Ammonia  is  a  colorlesa,  irrespirable,  highly  irritant  gioo,  of  a  strong 
olbatino  reaction,  extremely  Boluble  in  water.  It  is  obtaiiiwl  upon  a 
birge  scale  as  s  wosto  product  in  the  manufacture  of  ooal-gus,  and  ia 
officinal  in  the  Materia  iUediea  list  of  the  U.S.  Pharmocopoiiii  In  tho 
forms  of  the  stronger  water  of  ammonia  and  the  muriato,  corbonatD, 
nitrato,  and  sulplmte  of  ammonium. 

PHTsioixjQiCjtL  Action. — Locally  applied,  nminonia  is  a  very  pow- 
erful irritant.  When  inhHleil,  it  cnu.tm  Inteniuj  in-itution  and  linally 
Inllnmmation  of  the  mucoutt  membrnno  of  the  air-piuwigM,  mid  ita 
solution,  if  kept  In  contact  with  the  skin,  rcddcntt,  bliaten,  and  at  lust 
produces  oven  riloiighing  of  tho  parttt.  When  ammonia  is  injectt-'d  into 
tho  veins  of  animnls  in  con.wlornblo  quantities,  it  causoa  violent  con- 
TuUions,  with  rumurkuhlo  diitnrbnnco  of  tho  re«pimU0R,  followed,  If 
th<i  doso  bos  boon  lari^  enough,  by  death  in  a  vory  short  tjmo.  (P. 
Lango,  Archh'/ur  Experiment.  Path,  und  Ptuirm^  Bd.  ii.  p,  368;  V.  Folta 
ot  E.  itiltcr,  Jmirnal  de  tAnaiovue  el  dtla  Physiol^  1874,  p.  326 ;  Fnnkc, 
PHuger's  Arehiv,  Bd.  tx.  p.  426.)  The  respiration,  if  not  inlorforod  with 
by  til 0  t«tami:(.  U  enormously  accclomlvd.  Billroth  (4rcA/t>.^ir  Klin 
Chirurt}.,  Bd.  vi.  p.  43i)  states  thitt  tho  temporaturo  taliA  enormatial 
in  animnb  poiitoned  with  ammonia. 
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Mapiration. — ^Vlion  a  small  qunnUly  of  nmmonin  U  iiij«ctod  intc 
the  blood  of  an  aniranl,  the  broathinR  is  ^atly  acccloratod ;  nftoi 
larger  doees  a  period  of  aiTeet  of  respiration  occurs  in  cxpimtion 
(Fun1(0),  at  once  or  in  the  course  of  a  few  secoada,  and  precedes  the 
hurried  breattiing.  In  regard  to  tho  effect  of  section  of  the  paeumo- 
gaairics  upoti  the  i-08piratory  action  of  ammonia  there  is  some  dis- 
Bgrc«mout:  thus,  in  Funlco's  obeorvaliona  the  primary  at-rost  of  respi- 
ntioa  was  alwa}*!!  prctient,  while  in  tho  oxporlmenta  of  Lange  it  was 
nlvrayi  ab»ont.  Both  obsorrera  note,  however,  that  section  of  tho 
pueumogMlrioi  clooa  not  interfurc  wiih  tlie  Inc-roaaed  rapidity  of  the 
broathiii-;,  and  Funke  e«pocialIy  romartcH  Uiat  the  change  from  tho 
kIow,  deep  breathing  of  divided  vagi  to  tho  extremely  rapid  respira- 
tion of  ammonia-poia()nEng  Sii  eoloaaal.  Profuaeor  fiinz  (^Cenlmlb.  /,  JClin, 
MeiL,  ix^  1888)  find^  that  in  chlorulixcd  rubhiia  ammonia  inoreoMS 
very  greatly  not  only  iht^  respiratory  ntte,  but  alao  the  nbaolute  amount 
of  air  breathed.  Ammonia  is  oridcntly  a  powerful  direct  stimulant  to  the 
rfgpiralort/  tvntret. 

Circulation. — ^Xhe  main  practical  interest  in  the  phyaiotogical  action 
of  ammonia  centres  In  tlie  olroulalion.  It  \»  cliiofly  as  au  arterial 
atimiilant  that  It  !.i  used  in  mcdicin«,  and  clinical  expcrionco  asslgna  to 
it  a  powerAil  but  ^igaclous  aetlon  on  tbo  heart.  TikO  only  oxperimenta 
on  the  subject  hoaides  my  own  that  I  have  mot  with  nro  UioHO  of  lA»g«. 
AVhcn  tho  drug  ia  Injected  into  tho  vainit  of  animals  there  is  a  momen- 
tary- fall  of  the  art«ria1  prcssunj,  followed  by  a  sudden,  decided  rise, 
and  a  oomHponding  incrcjise  of  the  pulse-rate.  ITieso  phenomena  are 
independent  of  the  conrulsions,  because  in  Lange's  exponments  tJtey 
occurred  in  oirarized  animals.  According  to  Lange's  studies,  the  rise 
of  preosoro  is  not  due  to  any  stimulation  of  the  Taso-molor  centre, 
because  it  look  place  equally  after  division  of  the  cord, — i.e.,  after  the 
eeparation  of  iha  arterioles  ftom  tlie  vaao-motor  centre.  Tho  increased 
arterial  tension  which  follows  tho  exhibition  of  ammonia  must  there- 
fbre  he  due  to  an  action  cither  upon  tho  heart  itself,  or  upon  tho 
penphoral  raso-motor  nci'vu-ftbrea,  or  upon  tho  muncular  fibres  in  tbu 
coats  of  the  arleries.  As  in  Lango's  exporiinenta  tho  increase  of  tho 
pulsG-rate  did  not  accompany  tho  riso  of  presstmi  nfter  ouctlon  of  the 
spinal  cord,  it  would  neem  to  bo  caused  by  a  Klimulnnt  action  upon 
tha  occcleratont  of  tho  lionrt,  which  nro  of  course  puralyxcd  by  Rpinul 
«coUon.  Tho  fall  of  arterial  prosstiro  which  iminodintely  fbUows  tho 
Injection  of  ammonia  into  the  jn^lnr  roin  is  probably  duo  to  a  direct 
action  of  the  com-cntrntod  poison  on  tho  heart.  Previous  section  of 
tbo  vagi  doos  not  prevent  iti  and  when  tho  dose  is  eufUciont  it  is  re- 
placed by  permanent  diastolic  arrest  of  the  heart's  action.  That  it  is 
not  produced  by  spasm  of  the  pulmonic  arteries  is  shown  by  tho  fact 
that  when  death  occurs  the  loft  heart  is  found  ftiU  of  blood.  When 
admiRisterGd  in  toxic  doses,  ammonia  probably  baa  some  effect  upon 
the  hicmic  corpuscles,  for  Felts  iind  lUtter  found  that  the  blood  of  a  dog 
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killed  by  the  poifloti  not  only  did  not  oontaio  anything  liko  tho  noruul 
amounl  of  oxygen,  but  ctqh  wh«n  nhakan  up  with  tlit>  gaa  reAised  to 
absorb  it;  fUrther,  undur  the  mlciXMcope  ih«  nd  diatuwera  fbund  to 
nalHt  thv  nctiuri  of  aoclic  ucid  to  ft  iiuurkcdly  abuiwmal  degreo. 

Motor  System. — Tbo  ooiirubtioDS  ulroady  apokeu  of  aa  being  pro> 
da«i>d  by  ainmooin  uro  not  curobra),  siuoo  Lango  found  that  they  occur 
oijunlly  oftor  diriiiSoa  of  tbo  cord ;  dot  sr«  th«y  p«rij>homl,  Hinco  la 
FuDku'a  oxporiiQDnlii  tying  of  tbo  nrtory  of  a  limb  Jhilud  to  aiTMt 
Ihom  iu  thiit  part,  wbilo  loction  of  tbo  norvo  waa  followod  by  iinnio- 
diato  quiot :  tboy  must  bo  spinal.  Aramoniu,  in  toxic  dosat,  nota,  thore- 
foro,  as  II  Bliiiiuliiiit  to  tho  motor  f\inclioti  <jf  tin:  ^piniil  cupI,  h^^igbtoning, 
m*  has  been  proved  uxporiinonUilly  by  FunUo,  i]^  roAoXAvtivily. 

Eiimination, — ^Tbe  volatility  of  ammonia  and  tho  oxtranto  fugacious- 
OOM  of  ita  action  would  seom  to  indicato  it«  oliminiition  by  tho  lungsi 
but  Poltx  and  Hitter  {he.  cit.,  p.  3:23)  &ilod  to  lind  it  in  tbo  breath  of 
a  poisoDod  animal,  and  tho  i-osoorclios  of  Jl.  Donoo  Jouoa  apparooUy 
domonstrato  that  at  least  a  portion  of  it  ia  oxidisod  in  tbo  syEtmn 
(^Philosophical  Transactions,  London,  18&1).    Tbo  last  obsorror  foundr^ 
to  hia  surpriso,  that  even  large  dosos,  far  from  increasing  the  alkalinity 
of  the  urine,  seem  at  times  to  heighten  its  addity.    It  occurred  lu  btm  , 
tliat  tbo  aromooiu  might  be  oxidised :  and  ho  acoordingty  foand  that 
the  natural  product  of  ila  oxidation,  nitric  acid,  appears  in  iha  urinal 
alter  tho  c'xliil>iliun  either  of  ammonia  itself  or  of  ita  tartrate,  car-' 
bonate,  or  muriate.     It  U  probable  that  somo  portion  of  the  ammonia 
la,  in  oonjuDolion  with  cnrboiiic  acid,  oonvcrlod  into  uiea.* 

THiKArEUTioi*. — Kxtornully,  ammonia  is  much  usod  aa  a  cooatitaopt 
of  irritating  linimuntra,  nnil,  on  account  of  itd  efficiency  nod  cbaapnoM, 
Ls  very  valuable.  By  inverting  a  watcb-gloas  full  of  the  stronger  wator 
of  ammonia  upon  the  skin,  a  bliittvr  may  bo  raiso<l  in  a  very  few  min- 
Qtoe;  but,  as  tho  oflocis  of  the  nppliraiiun  are  apt  to  be  aovcro,  tho  use 
of  it  is  justiftjiblo  only  under  rare  circumstances. 

Internally  the  chief  indication  fur  tbo  um  of  ammonia  \^faQvr±f^ 
the  heart's  action.  Tho  more  sudden  and  purely  functional  this  ia,  the 
more  efficacious  is  tho  remedy,  which  should  in  such  cosee  bo  not  only 
administered  by  the  stomach,  but  also  inhaled  through  the  nostrils,  as 
the  local  action  of  the  irritant  vapor  upon  tho  mucous  membrane  has  a 
very  arousing  Influence.  When  the  failure  of  the  circulation  depends 
Qpon  a  slow  and  por»iHtent  cause,  an  in  adynamic  fevers,  ammoola  i« 
not  generally  usothl,  hut  may  be  employed  as  an  adjuvant  to  alcoholj 
tn  the  crisis  of  the  disoi-der. 

In  poiioning  by  venomous  serpents,  ammonia  has  been  largely  us«d|^ 


*  Tbs  rstuion  uf  nmiuutiia  In  tho  roriuillon  of  urA  It  of  iiub  purely  pbjwnlOfinl 
iDltrwt,  nDil  iti  duguuivo  ttnald  rwiuLn  to  muoh  tpuig.  tbkt  1  dlimlH  II  with  lb«  followlnc 
retmtaett,  wbteb  will  glva  tbo  rtiuler  it  tufflgieal  ktf  bi  lbs  lilsnlurs:  ArtKf,  Brptr,  fWk. 
i>.  /'Avn..,  ii.,  tiil.,  I.  I3i,]i)l.TTi  Z»iUe\r.f.  njrvtag.  Oim^  lL39,lt.U;  AAmAt., 
Biai.,  lir. 
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but  c«ii(tin1y  ia  iaJDQJKnsQJtntitlutal,  sitwie,  nceording  to  theexpcrim«nt« 
of  Dr,  Knyrcr  (Mian  Annals  of  Medicnl  Science,  1872),  mixinff  h  witli 
iho  poison  before  iiijootiag  the  Inltcr  into  nn  nnimiil  does  not  fu  any 
wiiy  delay  the  fatal  rmulL  As  nn  uiJjtivuTit  to  other  more  powerful 
fitimulnntfi,  and  cspooialiy  to  alcohol,  nmmonin  may  bo  useful  In  thcMO 
caKM.  Dr.  <i.  H.  llalford,  of  Melbourne,  Australia,  baa  aaaertcd  (ifet 
bourm  Ar^ut,  1872)  that  when  injected  into  tho  voina  its  cfTccU  in 
poiaonin^  fl-om  anake-bito  aro  very  oxlrnordinary,  and  aovoral  cotMW  of 
recovery  aflur  its  uao  in  thia  mannor  bavo  bo»n  reported.  It  is  t&r 
from  certain,  liowevor,  that  tbeae  caaee  would  have  died  bad  no  modi- 
cation  b(^en  practised ;  and  Or.  Fayror  stales  that  in  an  extended  icrica 
of  expcrimcnisupon  aoiinaU  bo  haH  not  found  injection  of  ammoniu  to 
bo  of  nny  ua«.  Ammonia  ia  not  a  specific  in  eoake-pobonlng;  hut,  ns 
the  iiij<«t!on  can  do  no  harm,  it  may  ba  practised. 

Ill  fniluru  of  the  heart  during  aneatkesta,*  and  in  poUomng  otliOT 
than  fVom  luiakc-bite,  hypodermic  injections  of  aramoninf  hftve  socmod 
in  a  number  of  reported  caaoa  to  be  of  very  great  acrvico.  Tho  eamo 
may  bo  »ftid  of  sadden  ecUapse  tn^isooso,  as  aometimoo  i«  soon  in  the 
txanthemata,  in  cholera,  and  not  rarely  in  pernicious  malariM  fever,l  or 
shor  surgical  operations  or  injuries.  From  fineen  to  twcnly-fivo  minims 
of  tho  wina  ammonia)  fortior,  diluted  with  four  limes  it«  bulk  of  water, 
ahonld  bo  throvrn  directly  Into  a  rein  of  the  arm,  and  repeated  in  lin«oa 
minutoa  if  nocce^ary. 

Frofeaaor  Stills  and  other  authoritiMt  claim  for  ammonia  an  antidotal 
influenco  in  alcoholic  intoxication;  but  that  it  can  relievo  absolute 
drunkennesa  is,  I  think,  very  doubttUI.  jlmmonia  appears  to  have  a 
tendency  to  act  upon  the  macous  membrane  of  the  lungs,  and  may  be 
tuwd  at  a  atimulaiit  p^t^ioctonint  in  adynamic  peotoral  iuflammationit,  m 
'o.  t^-phoid  pnettmenia.  As  a  atimulant  antacid,  it  is  fVequenlly  of  aop- 
vice  in  ^»^»  of  fftail/iehg  flrom  gastric  aeidjts. 

ToxiooLoor. — When  taken  in  large  amounta,  ammonia  acta  as  a 
violent  corrosive  polaon,  producing  generally  abdominal  pain,  vomiting, 
bloody  purgbg,  and  other  s^-mptome  of  gastro-«nterit!s,  vith  convul- 
Biona,  colUpao,  and  Anally  death.  In  aome  coaca  symptoms  of  Impend- 
ing sulTocation,  resulting  in  death  fVom  oaphyxia,  havo  occurred,  and 
at  tho  autopsy  intense  rcdnoaa  and  oongcallon  of  the  bi-onchial  muoous 
membrane  have  boon  present,  duo  no  doubt  to  the  irritant's  having 
found  it«  way  into  tho  bronchi.  Tho  intellect  mny  bo  door  to  tho  very 
raomont  of  death,  or  stupor,  and  finally  coma,  may  bo  dovolopud.    In 


■  fnltmet  RiBgtr  (/'Mefflfoiwr,  KTlLJIladi  (hat  knmonln  kddid  to  t)i«  frog*!  bckK  dv 
pwMwl  with  eblorotorm.  lodafgnD,  eto,.  hu  il  pronoumtd  sSgoi  in  r«-f«tiiblIihlnK  tu  •oclon, 

t  S**  '■'>«•  '^-  Oni.,  Jims  t,  isn,  MtJ.  Timt*  ami  Oat.,  Nor.  tfirS,  Chiemjo  U,J, 
ifoant^  liTI)  t-MtJon  Uri.  Rteord,  I.,  tS'St  h'AMtU  MM.,  Aug.  1SI(|  Btriin,  KIti. 
VMl«u<»»AKa.34,  l»-(;  AnM— Oi:,n.,\iU;  £a-»I,  iat»,  ij.  1M;  .Vng  Y«rk  il,d. 
Bf^  (T.  »». 

t  Sm  Dr.  luUlt,  Anne  i.  Tklrap.  3M.-CUr.,  Jaly  1, 1S7J. 
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tbo  mro  instanco*  in  whi«h  dcatK  ha«  tuken  place  wilkin  flvo  minut 
from  thi>  ingMlion  of  ifao  poiftoo.  tbo  fatal  reHult  kaii  probnblj  bMH 
brouj::ht  about  bjr  (sdoma  of  Uio  litrynx.    Wlion  th«  iMifToror  ftunSrofl 
tbo  Ai'Ht  Tow  boura,  rcooroiy  mar  ocvtir ;  but  death  MmotimM  happens ' 
loRf;  aftoT'EranlA  fh>m  tbo  orgaoic  lotions  which  liaro  bocn  produood. 
Tho  trcalnienl  of  poisoQinc;  by  ammonia  contttata  ia  ita  noutraliKation  u 
eoon  an  poBSiblo  bjr  vin6|>Hr  oi-  othor  diluCo  acid,  and  tho  raooUnj;  of 
iodicatioits  n^  thoy  arieo.     If  thu  tudoRia  of  tho  gJottU  b«  threatoutnA] 
trachootomj-  should  at  onco  be  porformcd. 

ADMINISTRATION. — Tboro  nro  four  officinal  proparaCions  of  uitcom- 
btncd  ammonia  ilaolf, — iiamoly,  Aqita  Ammom.k  FoRTioa  {Stronger 
Water  of  Ammonia),  sp.  gr.  0.900,  Aqda  Ahuom.c  (  Water  of  Ammonia), 
ip.  gr.  0.959,  Spiritcs  Auuoniji  (Spirit  of  Ammonia),  tiaA  SnuiTDB  Aii- 
uoHiA  AuouATiOTs,  OF  Afomatic  Spirit  of  Harttkorn,  aa  it  is  uaoallj- 
caltod. 

To  mduco  Iho  strength  of  tho  first  of  thoeo  prcparnlions  to  that  of 
tbo  second  roquiras  tho  addition  of  ono  and  a  half  muasuroa  of  water, 
mto  spirit  is  of  var^-ing  strength,  but  is  sonii^wbat  weaker  than  the 
aimplo  vrnt«r.  llio  aromatic  eptrit  contains  both  ammonia  and  its  oar^ 
boaato.  For  hypodormic  use  the  waters  of  ammonia  are  to  bo  preferred. 
Tho  spirits,  espwially  iha  aromatic,  aro  boat  suited  for  intomal  use.! 
Tho  doso  of  tbo  Bimplo  spirit  is  from  twonty-fivo  drops  to  a  toaopoonful,] 
properly  dilulod. 

Tho  Carbonate  of  Ammonivm,  CS.  (AuitOKii  Caraonas,  Nn,0,CO, 
— aNH,),  la  tho  best  preparation  for  coniinuous  uso  and  in  typhoid 
pneumonia.  It  occurs  in  whitu,  Iraniduccnt,  fibrous  masses,  which  on 
exposure  bccomo  opnquo  and  elllorciteont,  parting  with  ammonia  and 
paMJng  fVom  a  nosqui-  into  a  bt-cai-bonnto.  It  is  soluble  in  four  and 
half  times  its  weight  of  water,  and  may  bo  given  in  eoluttoa  in  do»cs| 
of  from  five  to  ton  grains,  repeated  pro  re  nala. 

Tho  yUrnte  of  Ammonium.  (Ammoxii  Nitrjw,  NII,0,N0,— NXI,IfOj[| 
Es  officinal  for  the  preparation  of  nitrous  oxide;  the  Sftphate  (Amuoxi 
SuLPUAS,  NlI,0,3O, — 2NII,.SO,),  for  tho  propnratJoii  of  Amm'mio-ferrii 
Alam.    The  Muriateof  Ammonia  will  ho  oonstdored  under  ExpocloniDt 

ALCOHOL,    n.8. 

Absolute  aloohol,  ie.,  alcohol  IVee  fWim  wntor,  is  a  eolorlwe,  Tolatile 
li<iuid,  botliog  at  172°  F.,  not  congMilcd  by  a  cold  of  —168°  F.,  aitd^ 
haTing  tho  flpecific  gravity  of  0.796.    It  is  not  officinal,  and  la  non 
oaod  except  for  chemical  purposoa. 

Tho  U.S.  Pharmacopcoia  recognises  Aloobol,  containing  94  per 
cent,  of  abflolute  alcohol,  and  having  the  spodflo  gravity  of  0.820,  an>! 
Alooiioi.  Diixtvu,  Dilate  Alcohol,  containing  S3  per  oont.  of  alcohol, 
and  having  tho  specific  gravity  of  0.928. 

Alcohol  also  exists  in  tho  officinal  St-taiTna  Fttom-VTi,  or 'WhisktJ 
and  SptRiTOS  Vini  Gallici,  or  Beandt,  which  ar«  olilainod  rocqpeo>^ 
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lively  hj  tho  dtatillatioQ  of  fermented  grain  an<i  of  IbrmoDtod  gmpes, 
and  ahwild  oonUitti  IVom  4S  to  66  per  oeiit.  of  nliaoluM  aJoohol,  and  In 
the  officinal  Vimch  Rcukdm,  or  Xeil  Wim,  and  VisoM  Alsvu,  or  JVhite 
Wine,  For  mo<licinal  Liv,  brandy  nhould  >>u  at  loftst  four  and  whiokv 
at  loafit  two  years  old. 

Alvohol  is  formed  out  of  imgar  by  f«>rmi>ntation ;  but,  as  ft  ills- 
ciiwioD  of  tfao  natuml  bistory  and  choinistiy  of  this  procoes,  lo  bo  of 
Tahi(<,  would  occupy  much  space,  tlio  rt>ndcr  is  referred  for  it  tti  workM 
especially  devoted  to  chemistry  and  to  materia  modica. 

Phtbiological  AcriOK. — ^The  phenomena  induced  by  tho  ingoatjon 
of  alcohol  are,  unfortunately,  eo  well  known  as  to  make  any  deacrjptioa 
of  them  here  unnecessary.  I  have  not  met  with  a  close  experimeotal 
study  of  tho  order  in  which  the  nervoas  centres  are  affected,  but  it  ia 
soaroely  doubtAil  that  alcohol  acta  upon  them  aa  does  ether,  except 
that  the  hitter  substance,  being  much  more  volatile  than  alcohol,  ifl 
oonsoquenlly  absorbed  and  eliminated  much  mora  rapidly,  so  that  its 
infltience  is  more  evanescent.  I  know  by  experiment  that  the  vapor 
of  alcohol  is  capable  of  producing  tho  stupor  known  m  annsthcsia, 
and,  ftirthcr,  that  this  anKHthcaia  maybe  deepened  into  doaih,accompa- 
oled  by  all  Uio  phenomena  of  fatal  clher-narcosiii.  Tho  oxporlmoni«  of 
Uomniwn  (^Arcli. /.  Palholog.  /Imtf.,  Ixxxiil  2-13)  would  «com  to  abow 
that  alcohol  acln  idightly  upon  the  periphoml  motor  nerv'ON,  an  ho  found 
that  when  brought  into  contact  with  thonn  it  nugmonted  their  excita- 
bility. 

Cireulation. — When  alcohol  is  given  to  healthy  man,  it  inareawa  the 
frequency,  and  1  believe  also  tho  force,  of  tho  pulse;  altliough  tli« 
gp byfpnogn ph i c  tracin-^s  of  I'arkes  and  Wollowicz,  whilst  indicating 
an  increased  rapidity  of  the  ventricular  con  tract  ions,  with  shortening 
of  tho  diastole,  do  not  give  distinct  indications  of  increased  arterial 
preesure.  The  experiments  made  upon  the  lower  animala  have  yielded 
r«6altB  which  at  first  sight  appear  somewhat  contradictory.  When, 
however,  the  different  effeotB  of  different  doses  of  alcohol  are  clearly 
distinguished,  most  of  the  apparent  contradieiions  disappear.  Thus  the 
rveults  obtained  by  Dr.  U.  Zimmerborg,  who  found  that  alcohol  reduces 
both  ilia  rale  and  force  of  tho  pulse,  evidently  dopende<l  upon  hiit 
employing  toxto  doscsof  alcohol.  In  the  e.vperiments  of  J.  Dogiel,  and 
simihkHy  in  thoae  of  Dr.  J.  T>.  Castillo  {PMa.  Med.  Timai,  xi.  4u),  small 
doses  of  alcohol  produced  niiirked  tncrvaKO  of  tho  arterial  pressturo.  an 
lacroaM  which  woafoUowed,  when  tho  done  was  targe  enough,  by  a  fall  of 
the  arterial  proMnre.  This  niHult  in  in  general  accord  with  that  obtained 
by  Dr.  S.  PotU  Bagloton*  (Univ.  Med,  Majf.,  Sept.  1890),  and  I  think 
niu«t  be  ooniddcrod  a«  ntpreHonting  tho  ordinary  action  of  the  drug. 

*  Bi^MDn'*  •iparlm*nu  nn  n&ils  wiUi  •  oonlitiuoai  iiiJ«oliaa  ot  Kloabnl,  uid  In  (■» 
of  IbsB  tlH  mullivm  •DUaDlliit  dllTcrvDl  trom  tb«s«rilliiiirl1;  obtaloed.  Tho  rvMOo  of 
Ibl*  b  oM  nbTWua.  Konadf  bU  do|l  *ppMrto  bar«  b«*B  auratiHil,  »di1  111*  pMoJUl  B»Ib«d 
•rnptrinooistioD  n^ulns  tb*  rMulU  lo  b>  tatarprMed  ollli  gnU  mra. 
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Id  the  oxporimcnts  of  Castillo,  und  also  of  those  of  Eagleton,  Iba^ 
riu  of  proesure  occurred  alter  previous  tlivision  of  the  pneumogaHlric, 
Bocelen^ors,  nud  Bpinal  cord,  and  would,  therefore,  »eotn  to  be  duo  to  » 
direct  action  u)>od  the  heart  itself,  a  codoIusioq  oorrobomted  by  tii« 
effects  of  alcohol  upou  the  isolated  heart  of  the  ftvg,  aa  determined  by 
CastUio.  It  would  eeem,  therefore,  that  alcohol  tauat  be  eooaidered  to 
1)0  a  dirett  sUmulatit  to  the  heart*  Hie  fall  of  the  anerial  preraure  oocum 
after  aeciion  of  the  cord,  and  must,  therefore,  at  least  in  (lart,  be  due  lo 
direct  action  upon  tbo  heart  itself  or  muscle  fibres  in  tbo  veftnel  wnlkt,  a 
ooDolusion  which  ia  in  conformity  with  the  experiments  of  Castillo,  ia4 
which  stimulation  of  a  sensitive  nerve  caused  rise  of  presaore,  proriiig 
that  the  raso-motor  system  was  stJIl  capable  of  reapondiii^  to  stimiUL 
Certainly  the  known  action  of  alcobul  upon  the  excised  frog'a  heart, 
and  the  diastolic  arre«t  produced  by  il  in  the  maminnl,  prove  that  in 
overdose  alcohol  u  a  direct  depressant  to  the  heart ;  nevertheloss,  thcral 
con  be  liule  doubt  hut  that  it  excrta  a  similar  depressing  infttienee  upoA\ 
the  mtade-jtbres  in  the  walls  of  the  veaaeli. 

Doglol,  in  his  experiments,  found  that  the  ptilsc-ralo  ia  first  incTea«>.'(l  I 
and  then  dimtuialied  and  then  iucn-naed,  under  ibe  action  of  olcohoLJ 
Both  CasIiHo  and  Kagletun  have  noticed  alao  primary  (itcreaite  ia  thai 
rate  of  the  cardiae  pulnationa,  an  increase  which  Pu^iol  altributoa  to 
Blimulatiun  of  the  accelerator  nerve,  hut  which  CoMillo  ha*  found  occuni 
in  the  maiiimal  when  the  heart  lias  been  ii»olated  after  tK-ction  of  the 
cord,  and  which  Ea^luton  haa  noted  in  the  cxciitod  frog's  heart.     Alcohol 
in  modornto  dose,  thorufore,  nets  aa  a  direct  stimuUiHt  to  the  rate  ae  well 
OS  lo  the  forco  of  the  honri'H  beat.    Lai^  Ao%<*  have  been  noted  by 
various  observers  lo  lc<vcn  pulse-rnte  in  the  nnininl,  but  certainly  in  the 
human  ayotuin,  slowing  of  the  pulsu  is  not  a  distinct  phenomena  of 
nicohul-poisonini;. 

There  Avonis  to  bo  little  reason  for  auppoaing  that  alcohol  in  Ehon^] 
peutic  do«o  has  an  appreciable  effect  upo'u  the  blooii,  but  as  long  ago  af<] 
1841.  C.  tt.  SchuU  (Jlu/elaniTs  Joum..  April,  I&ll)  obsorred  that  mis< 
vrilh  the  blood  outside  of  the  body  il  not  only  caused  magulalion,  Initj 
also  separation  of  the  hntmoglobin  D<om  the  corpnsolea.    It  is  probahlaj 
that  to  ihe  action  of  the  alcohol  upon  the  ]ig>inogtobin  is  due  the  fact  j 
noted  by  Sohraicdeberg  {Virchow'a  Archiv,  toI  U.  p.  171)  thai  alcohol 
mixed  with  blood  le&^ens  its  ability  to  yield  oxygvn  in  the  presunoA  of 
a  reduoin^c  agent.    Jalllet  and   lluyem  (Virchow  and  Hirscb,  Jahr- 
biicher,  \6H)  state  thut  in  i-npid  alcoholic  pol«onttig  in  animals,  oxton- 
aive  alteration  in  the  blood  corpuscles  can  be  discovered,  many  of  tliesaj 
bodlect  being  shHrellcd  and  uttered  in  form,  wllh  yellow  precipitated  of ' 
htemoglobin  In  their  interior. 

'  Id  DjipiNlllun  la  the  2>°*"l  tiinrluiimliU  and  ollntAl  •vi'lrnM  MS  lb«  rHBlli  abUtn«d 
br  ?r<ifc«iiir  Martin  (MarglaHd  Utit.  Joitn^  x.  301)  In  axparlrnvnti  m»4»  «p«a  tb«  tof^ 
liMrt.  boUUd  bj  a  Iodi;  asd  oomptlMlad  prM*dnra  Intanlwl  by  blniMlt, — MpMttMnli  wUob 
bftvs  bcoD  rrpialfld  wUb  (iBiilBr  rwullf  by  J.C.  n«inaial<r  [JoAhi  Hvfkim  tjntr.&md,  BM»f.i 
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Temperature. — Owing  no  doubt  to  th«  HenMiUoiu!  of  warrotli  iiiducod 
by  its  local  aotion  on  tbe  siomacU  and  by  thu  increnucd  noiivity  of  the 
circutatiou  In  the  ex ti-emitiea,  alcohol  baiiibue»l(>t>ku(lui>i)Tiii)tftpix>inutcr 
of  animal  bt-at.  Anl<)[igiigoMl84S,howovi>r,  Pinnuril  iiml  Dcintti-qiiay 
oaoorteil  thai  iin«r  tb«  iulnii(ii»lrAtton  of  lurgo  doraa  llioi-o  is  a  faW  of 
tempcruLiiro,  Of  late  yvurs  much  utlonlion  baa  been  f(ivaa  to  tho  mb* 
Jbvt,  and  positivo  reaults  havo  boon  reached.  As  ulmust  all  oxpori- 
incntoi-«  nrc  in  accord,  it  dooH  not  acorn  worth  whilu  to  oociipy  space 
wilh  a  dIscuMion  of  tho  history  of  the  aubJoi;t.  I{«fen>nc«8  aiv  giv«a 
to  tbe  principal  original  momoirA.* 

It  ix  certainly  dcmonttmtod  Ibal  lothal  lioee^i  of  alcohol  produce  in 
anininU  a  fiill  of  temporaturo  which  often  amounla  to  i"  C,  and  that 
ov«n  wbon  ititoxication  or  alcoholic  Darcoeis  is  alone  induced  tho  de- 
pressioti  of  temperature  mny  amount  to  3°  C.  Tbe  proportionale  dose 
nweasary  to  produce  distinct,  nervous  symptoms  is  enormous  in  the 

Z«ft*r.|  ii.}.  ProfHior  MsrtiD  roDnil  llint  blOHl  vanlniniiig  onn-rlgblh  \t*t  ami.  by  ttilumg 
of  ftbtolut*  bicahol  bM  D«  iinuioJiiil*  niili^fn  upitn  iho  itutiil«i  hfmzt ;  Ci^at  bl^jud  uiJiitBintiijE 
0lM-f«anl>  por  met.  dlnlnlih**  nltlilo  ■  mloulo  (bo  work  duoo  by  (bs  hsati )  uml  ibiil  bluml 
•>a<*lsins  OD*>b*lf  p«r  Mot  ilnrar*  diailBt(b«  mokrhablj  lb*  biatt-oatk,  »nd  (oiuclliuet 
aakrl/  dvitnyii  It,  M  ibAt  But  eoDogb  bland  li  pnnpwl  out  of  (b«  l«ft  vantHoIa  to  »i)'[>lf  <li« 
o>niau7  trMrf.  Tho  curiam  obMrvatbiD  itm  iniid*  Ibut  Onlllng  amj  Ibe  ptrlsardloiD  Moppod 
(ha  Klion  af  <Tcn  on i  half  ptroMiLof  aloobal.  Tho  oxpliiDallDii  at  thia,  aJTorgd  bjr  ProftHor 
Uartin,  it  ibil  the  itlcoUiil  tu  nluiot  tba  caiitiu  uu>«ls  that  tbon  U  nul  rouui  id  tbo  p*riciiir< 
dluB  tat  a  Tull  diulula,  tbo  rolaiod  btart  bolng,  ertn  In  lu  tpXa\n,  nboul  tuDckntljr  iugt  to 
ail  (bo  ptrUwdlum.  Tbis  fipUnnlloa  li  baidlr  Hlltdwlorr.  Con  tb«rs  be  %  iMial  Inhibitory 
(*rdiM>  appanlnit.  ollb  poripbTral  flUuaali  id  tb«  porjoudfum  wbiob  aro  irritiitod  by  aleobal, 
•ad  whiwo  rcmoTAl  pcanot*  lbs  uliua  of  tbo  olooliol  ? 

Il  HdU  to  ms  at  preiout  nal  poBlbls  to  milifiiotorlly  oxamlne  Ibe  rtonlt*  oblolnod  by 
PrDf«**nr  ^Itiftia-  Mr.  TtDminolor  iuir204ti  Ihjvt  tboy  tnny  bn  diu  to  alt«mILuii  pnxluDod  by 
tbo  akobot  in  Ibe  deObrlaMcd  blood,  but  to  uj  mind  llili  hardly  luScfa.  Cotlaiidy  Ibo 
oponllTo  pnKodursi  are  nlienilal  by  lO  muoh  ■book  a*  in  tnrloualy  aSeet.  and  prvbubly  para* 
tyt*.  ibo  eardlaa  D«r«e-o*iilivi.  What'rer  theeiplanaliua  maybv,  illaevldint  Ibnl  lb«  uliog 
e(lb>a1««bal  upon  (ho  iiuUicd  bastdi  very  dLfferem  [ram  ohal  It  Itlu  Ibeuoruial  dog  or  aos, 
•(Me  IlemRiFler  hat  ibun-n  thui,  during  (h«*  riparimonu,  undrr  Ibo  inllufnoo  nf  tba  altiobol 
iMiBoardlao  rocur(itant  murmur*  are  ilerolupe'l  and  beuiurrba^M  ooeur  iaio  Iboeardlao  litiuo. 
'  Kor  IbtM  dcotroDi  of  losking  up  tbe  llltratnra  of  llio  fal))fol,  lh«  fnllawiDs  nfonatM 
are  giren  i 

N.e.  IXirl),  Trni.t.  .Inc.  M-U  At—'^  V<ii.  p.  ATT.  0.  Bon  Her,  lyUli/rT**  Anilr.  p. 
tn,lH9|  Obemlor,  Airf,  p.  IBO,  ISeO.  A.tJudrrin,  0»  r^loool,  «»  Atlwn  pi^..Voa.'^"., 
*»•  AfftitaliOfU  tUm^ufiyiH,  Pari*.  ISAO,  C.  Doailor,  Wtrtviig  dtr  Altukil  n*/  dlt  K»r- 
furtrmftnitmr,  Bonn,  lAOS.     MaoBMoin,  CrntmWatt /ilr  dit  Utd.  H'fuii*^  18AA.     i'.  Buge^ 

Virtlio>t't  Ankit,  Bil.  xlix.  p.  lAi.  C.  Uini,  fircAin't  Arckh,  Bd.  It.  p.  lili  t'lattiliantf, 
ToU  III.,  tMV,  vol.  *.,  ISTQi  Jinin.Anal.  nnd  Pigtial.,  tb\  till.,  t9'H,p.3Sit  SitmnstttritKit 
■far  mMtrrluMttkn  a»MlU<S''/i  flir  .Vudir.  nnd  H:HtH.tlt,  Uiilit.  .V«>>«i,  July  II,  IBT3, 
Bnnta-e<<|«ud,  Ji<m.  Jt  It  /-AyiiaAtft*.  ItiV,  p.  t67.  Jaoobl,  D^M^^^^  A''*'t>(»,  I8ST. 
VaahitAti-ktB.JlchUrfiA'fMr.tHtt.  Rlnz«r  and  Riokardf.  /.nnait,  I8«A,  p.  ZOR.  Hfcbiird- 
«0P,  Uwi.  Timti  aarf  Oa:,  vol.  li.  p.  T04.  USD.     Putbca  and  iroUaalet,  Tniir,  Koyal  Sot., 

13*0.  AMio,  l^imulnuU  end  fi'onoiitt,  London.  Maimer,  InaaEnrnl  Dixrrtallpn,  Vlr^ 
tlm^t  Afti<r,Sapl.  ]»'l.    C.  Bouritr,  Cr«tT>,IU. /.  Vid.  HVi»i»..Deo.  ISTl.    I.S.  Lninberd, 

ftm  r«ri  tfwt.  ^uun..  June,  ISU.    Eultymlil,  Inongural  DliirTtalloa,  Sorpal,  IRAS.     8. 
■%0M.  B<r4i».  KUn,  Witl'tch'.,  I»TI.     ftadaHevkl.  Crtirr.U.1. /.  U4.I.  ITiHtm,  nil. 

buMta*  Slruaibarc  (sM  Is  fitver),  KiWluit't  Artiii,  ltd.  Ii.  p.  4TI.     L.  LviId,  CtmnnM  /. 
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lotrar  animals  aa  ooin]>ar«d  with  man;  fet,  after  tlie  Ingcotion  of 
aiiiounia  of  alcohol  whiofa  are  not  odou^  to  oauso  intoxication  in  Ui« 
aniiual.  the  fall  of  temperature  ia  alight, — rarely  more  than  1°  C^  and 
acooriiing  to  Bugs  (}oe.  cit.,  p.  265)  usually  ftx)m  \''  to  J"  C. 

Tbo  experiments  of  Btcbardson  show  that  in  some  cases  very  minut« 
i)os«8  of  aiortltol  InereAse  slightly  the  temperature  i\'  F.  in  mammals, 
X"  P.  in  birda).  As  regards  animal  heat,  alcohol  aota  upon  roan  aa  upon 
th«  lower  animals.  AAer  doses  only  Huffictont  to  inoreaae  tb«  activity 
of  tbo  circulation,  probably  as  n  reault  of  thb  increase,  there  is  aonifr 
llmot  a  very  trifling  cxnltatiou  of  tcanjteralure  (Parkee  and  Wollowicz). 
Al^or  larger  doses  there  Is  a  alight  fall  of  temperature,  and  when  Aill 
intoxication  b  induced  this  fliU  may  amount  to  3°  F.  (Ringer  and  i 
Rickards.)  M 

Upon  animals  flaffiering  fVora  pynmlo  fever  Bouvier  and  suhMquent^ 
obMin'ors  have  found  that  alcohol  oxorts  A  doddod  nntipyrotJo  action, 
wry  birgo  dottoe  of  it  lowering  the  temperature  ud  much  aa  8}'*  C,  aad 
altogether  preventing  the  occurronco  of  fever  if  narcoda  bo  produced 
boforo  the  development  of  tbo  latter.  In  fever  in  man  aloohol  exerts 
a  aimilar  inQuenco,  but  in  order  to  make  its  antipyretic  nclton  decidedly 
manifest,  dosos  so  largo  as  to  be  toxic  must  be  given  (Ringer  and 
Bickards).  It  has  been  noted  both  in  man  and  in  the  lower  animals 
(Bouvicr)  that  whan  the  in<tividual  is  accastomod  to  the  free  habitual 
use  of  aloohol  the  temporaturo  is  itoarcely  affvctod  even  by  Iai;g«  docM. 
Dr.  Franz  Riegol,  of  Germany  (iVufwAes  Arckivf.  Klin.  Med.,  1873), 
made  a  voiy  elaborate  investigation  upon  the  action  of  alcohol  upon 
tho  tempornturo  in  man,  performing  as  many  as  eighty-six  experiments. 
The  conclusionH  which  ho  arrived  nt  are  in  exact  aocoi^  with  those 
reached  by  most  Etudcnts  of  human  pby»ioIogy  as  woU  M  by  most  ex- 
perimenters upon  tlio  lower  animal».  As  his  conclusions  embody  the 
whole  subject  in  a  vinglo  paragraph,  and  may  be  received  as  absolutely 
demonstrative,  I  give  them  £n  extemo. 

"  I.  ^Icobol,  even  In  moderate  dosos,  in  many  cases  cajisce  n  lowering 
of  t)i<  i<'iji;ivraturo  of  tbo  body.  The  amount  of  this  diminution  aver 
ng^!^,  ;i .  ;i  i  iilt\  Only  some  tenths  of  ono  de^ve.  2.  Only  escojlionally 
in  tlivro  noticed  nn  vlovalion  of  tho  tempornturo  coosoquent  upon  tk 
administration  of  alcohol;  not  unlVoquently,  at  Iciaetatler  minute  do 
there  is  no  noticeable  change.  3.  The  diminution  of  temperature 
coavaleeoents  is,  m  a  rule,  leaa  than  in  heaUhy  subjects,  or  it  may 
oltogetltor  wanting.  4.  In  those  who  habitually  drink  alcoholio  stimii 
hints,  the  depreesing  influence  of  alcohol  upon  the  tcmperalun  ia  almost 
always  wanting.  &.  The  frequent  repetition  of  the  doses  of  alcohol 
diminishes  their  lowering  effect  upon  the  tompuraturo.  6.  The  amoaat 
of  diminution  of  temporatura  is  directly  proporiional  to  tho  doso  of 
alcohol  given.  7.  The  depression  of  temperature  caused  by  alcohol  Is 
for  tho  moat  part  of  but  nhorl  duration,  and  the  tonponituro  soon  ni^ 
tunis  to  its  previous  grado." 
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TliD  first  calori metrical  eludios  upon  alcohol  were  thoae  by  Dr.  Huvut 
Xiowia  (Journ.  Meat.  Set.,  rol.  xxvi.)'  Hu  found  that  In  thombbit  tilouho) 
■omotiinoa  pixxlucea  a  primary  leiwuuing  of  boat- product  ion,  ino«l  murkixl 
aod  pronounced  aflvr  Htnall  doniMi,  followed  by  a  inarkod  fncrf«M  id  heaU 
production,  Dio»t  prououncwl  aAer  lurgodoaoaofaJoohoL  In  firvobMT- 
valion*  by  Profvioor  R«ichert  and  luyaelf  upon  dogs,  tho  BTorngo  nwulu 
w«rtf  in  Rvoord  with  thgito  by  Dr.  Borau  Luwia,  allliougli  our  individoAl 
ozporimcnis  yioldud  iORMwhat  varying  ro»ullM.  In  soroo  of  ibaw  «x- 
porimonta  hoat-diMlpatiua  morv  tliim  l«-j>t  pace  with  thu  incronsoof 
hc«l-producliuii,  and  tliu  bodily  ivinpcraturi}  foil.  In  other  inHtuncos 
Hut  bodily  t«mpor»tiirv  ro.-^,  ithowing  that  boat-prod uctt on  was  incrcatwd 
mors  than  htMit-di»aipnlion.  When  tlio  eovvutb  oililion  of  this  book  was 
publixhvd,  thoru  suutnod  to  bo  sumo  ovldonco  for  the  theory  that  alcohol 
incrcnaus  hvut-produdiun.  but  thu  conclusion  I  rcac-hod  was,  "before  it 
can  bo  ahown  exactly  how  alcohol  aifucta  thormogtmoeis,  further  «xpori- 
menlA  aro  noodod."  Further  oxporimoatation  ba»  boon  provided  by 
Professor  E.  T.  llclchort  (  Thcfap.  Gaz.,  1890).  In  oiyhlocn  vxpcrimenta, 
ba  obtained  incruasi-d  heat-prod uotion  in  five  and  decreased  hoat-pro* 
dactioa  in  thirteen ;  the  diftureiioe  not  depending  upon  dose,  and  the 
nmge  of  variation  of  result  htmg  as  much  aa  sixty-live  per  cent.  For  a 
complete  discussion  of  the  maiier,  the  reader  is  rofiiri'ed  lo  the  paper 
of  Professor  Iteichert;  but  certainly  the  discordant  results  obtained 
appear  to  prove  that  the  action  of  alcohol  upon  therniogeneais  is  com- 
plex and  varying,  and  that,  thcroforo,  it  i»  pii)bubly  in  griMt  part  an 
Indirect  one.  The  alterations  of  heai-prodiicliun  are  probably  in  largo 
part  MVcondary  upon  disturbances  of  hoat-di»sipnliun,  th«  morn  recent 
r»»earchM  confirming  ths  conclusion  whicii  I  hiid  pruvioii^lr  reached, — 
'*  that  tb«  great  fall  of  bodily  t«niperuttire  which  occurs  alter  toxic  dusca 
of  the  drug  is  duo  to  exciKcivc  bcat-diseipiktion,  which  in  tarn  h  the 
roBUlt  of  vaeo-motor  paralysis."  * 

The  effect  of  alcohol  upon  the  oliTuiiiation  of  carbonic  add  by  llio 
lungs  has  been  Invostigated  by  several  obaorrora,  with  different  rwiullx. 
According  to  Uie  researches  of  Blocker  (BeitrA{fe  nir  HeiUmndf.  inileion- 
dare  sur  KranJifieitigtRustmittel  und  Arzntiieirkunga  Lthre,  abstracted  by 
Claude  Bernard  in  Journal  df  Phnrmaciet  torn,  xv.,  3d  wriM,  1819),  of 
2J.  .S.  Davis  (Transactions  of  the  American  McdkiU  Association,  1855), 
of  Hammond  {Pkysidogical  Memoirs,  Philadelphia,  1863),  of  M.  Porria 
{Archives  QitUratts,  6lb  series,  tome  iv.).  of  Booott  and  Bauor  (ZeiUchr. 
/.  Biologic,  187-1,  X.),  and  of  liunipf  (J^Uger's  Archiu,  1884,  xxxiii.), 
Uiere  is  a  lessening  in  tho  amount  of  carbouia  acid  gas  exhaled ;  on 
tho  other  hand.  Dr.  E.  Smith  (^Brit.  Med.  Journ.,  1859)  found  that 
BtDBll  doses  of  aloobol  incrvosod  the  elimination  of  the  gOA,  although 
brandy,  whisky,  and  gin  atwa>'a  lessened  tho  production.  Honriquv 
(Bidt.  Acad.  Hog.  de  Beige,  v.  18S3)  found  in  himself  that  the  consump- 

■  Vt'4tt*vi  Uiiii**  MperiiiiBDU  >D<J  mlsrenoei  upaa  Ihli  luViJoct,  In  tho  \ig,\tt  •>!  rataat 
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tton  or  oxygon  wxs  SitcrciwocI  bjr  alcohol.  Wolfon  (PJt&yer'a  Artkiv, 
1883,  xxxii.)  noted  in  th«  rabbit  an  iiicrouno  boih  of  the  oxygfia  iagoir 
tion  and  of  tJiu  mrbonic  Acid  uliniinAtiou.  Tbo  iuo«t  rocool  »nd  Afipar 
ently  most  carcfiil  and  ruliftblo  of  thooo  rG!«oiiroli<M  upon  ibu  effect  of 
aloobol  upon  tbo  consumption  of  oxyj^n  in  tb«  •>'«t«ni  nro  tliowof 
Bodlfindor  {Ztittchrift  f.  Klin.  Med.,  1S8C.  xi.)  upon  nbblu  and  dogs, 
and  of  Zunti  {ForUekritte  der  Med.,  1887,  i.)  nud  Gopport  (^Arehiv  f. 
Exper.  Path,  vnd  Pfuirm.,  xxii.)  upon  man.  IJodliindor  nolod  roduction 
of  the  oxygon  ooneuinplion,  Zunlz  iucnswo,  nnd  Gopport  "  no  important 
offocl."*  fl 

Ono  of  iho  most  important  facta  to  bo  dotormiDod  ithout  ntcoliol  'n  ^ 
tta  influooco  upon  the  excretion  of  niti-o^enoua  natorinl.  llovkor  t» 
commonly  believed  to  bare  ex  peri  men  laity  dotormincd  that  it  loawM 
the  excretion  of  ui-ca.  1  bavo  seen  only  an  abetroct  of  the  original 
pAperT'Tn'  itihis  is  not  positively  aBsertod,  but  sooms  to  be  tnfomd. 
Dr.  Hammond  ha«  performed  n  rery  etabomto  eoriM  of  oxperimoDia 
upon  himHulf :  l\r»t,  wbon  juft  )tufl!oi«nl  fbod  was  taken  to  maintain  the 
weight  of  the  body;  Hocondly,  when  moi-u  lliau  enough  for  that  purpoM 
woji  in^cKtcd;  thirdly,  when  not  enough  wan  taken.  Under  all  Ihoea 
circtinititfliicwt,  tirva,  chlorine,  nnd  phonphuric  acid  wore  loEooncd  in 
ttmount  l>y  tho  in;;c«tion  of  nk-ohol.  Pitrlcot  and  AVollowicz  (/oc.  eit.} 
afnnn  that  thoir  oxporimvnis  t;»vo  n  contrary  rv>sult.  In  oxamini&g 
iho  reports  of  their  oxporimiMil»  T  find,  howcror,  that  on  ono  of  iIm 
dayn  tbo  man  taking  tlie  alcohol  lind  a  chill  followed  by  foror.  If  this 
day  bo  omtttod,  tba  average  diiily  excretion  of  oroA  durin;!;  the  alco- 
holio  period  wiui  34.3!»  grammuAi  during  the  tiroo  when  brandy  woa 
taken,  84.8  grtimmoa;  and  during  tbo  water  period,  35.02  gramracfl. 
Tho  ingo«l!on  of  alcohol  soemti,  thfirefore,  to  have  roducod  tbo  eliroin^ 
lion  of  uiva  l>y  about  ton  grninn  a  day.  Recently  very  cnrulUI  exi>uri- 
munu  have  buon  made  by  L.  ii.  Itiotw  (^Ucffmann  wul  SeAwaltufs  Jahrcsb^ 
1881,  357)  upon  two  pantonD  under  rigid  conditions.  Tho  oxhibitiou  of 
Bkohol  wns  followed  by  groat  lc§eening  of  tho  oxcrotlon  of  ur•«^  and, 
to  a  lesB  pronounceil  degivjo,  of  uric  acid,  (>hlnri<Iua,  phosphatotf,  and 
sulphutoH,  nnd  at  the  samu  tirno  an  tncreaae  of  the  bodily  weight. 
Thotto  rosulla  are  in  strict  aeeortl  with  those  of  Uammond,  and  il  must 
bo  considered  fairly  proved  that  alcohol  oauaua  a  great  Uasening  in  iKt^ 
txcrelion  of  the  products  of  timue-waste. 


I 
I 
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■  For  M.  Dion  d«tal]ect  diwuaiuD  of  tlio  mntl«r  lliao  !■  Nmpaliblc  witb  tbo  UQOviit  nt 
Rv&ilnbla  In  tblt  bank,  (b*  reuler  U  nivftoi  to  t1i»  |>ii|iar  of  Dr.  J.  W.  Wkrrta  (iViHlaii 
niiiJ  Sii'j/.  Joint.,  Jul  J,  1H87).  Tho  iwiitrBdliriar7  naluroaf  th«  «iid«DO*,t«  mjatbd,  i*  prafc. 
■bij  in  \a\ti  Jus  Hi  tba  u|>eriui*n(ikl  dilBoulttM  of  the  tubjMt,  bal  nl  U,e«uao  Uaa  Hrabgty 
loillcttci  ibnl  mnilornt*  Amt»  ot  alMbollc  ii-lrlU  \wo  no  eciulaol  tmt  d«cl4ei  tictiOB  npo« 
tho  rormntioD  aa'!  climiaufaD  or  flaibonii  unlil.  It  ii  [vaiKIy  eoiKaWabU  tb*t  b;  ohtckiacer 
aldlog  digntian,  bjr  InBuBneing  ciTBuIiitii>n,  or  In  toma  o(b«t  iikjr,  thej  naf  rxMt  ■  vstxlng 
bidlraot  Mtbin,  wfalob  l>  luptrtor  to  tba  liiglii  direct  influsBo*  in  ■■■wiiig  twboole  aoM  pro- 
dGotlDD,  wblpb  tba  wd)|bl  of  •Tldcnro  indlmlM  Ibat  tbt]-  puMwa. 
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Pro>n  tbe  lltue  of  Llcbig's  celcbmlcd  clasHlftcatlon  of  food  uulll  tho 
app<MJ»noe  of  tho  momoir  of  &UI.  LalliMimtKt,  Duroy,  and  Pumn,  iti- 
^««tiMl  alcohol  wiu  almost  uriivunmlly  bvliovud  to  bo  burnt  a\t  in  tlio 
body.  TlicM  latter  obeon-eni  UMOrtcd,  bowo\-or,  that  aloohul  iMcitpcH 
unchaiig<o<l  from  tlio  body,  not  only  bcctiu»c  tbcy  wvro  ut^iblo  to  dctuc) 
in  tho  bluod  or  tiwucs  any  of  tbu  rwiults  of  iU  oxidation,  siiuli  as  atdc- 
hydoorncotic  avid,  but  altto  bocauso  tlicy  futind  it  unchiiiijjcLi  in  tho 
oxpii-od  air,  t1iu  sweat,  and  oepocially  in  tho  urino.  The  ifWiUU  ob- 
tuinod  by  tho  l-'ninch  invcetigatoitt  wci'o,  Lowuvtir,  Hcriouidy  quoalioiMid 
by  B.  Eoudot  (^L' Union  MedieaU,  1863),  who  doniotutratod  that  tho 
chromic  acid  t«st  which  Duroy  and  l*oiTiD  had  roliod  on  fur  dutocting 
alcohol  in  tho  oxcrations  is  bo  dulicato  as  to  rovcnl  .ICJ  grain  of  ak-uhol 
in  a  quart  of  wator;  and  Daudot  f\irlhcr  affli-mod  as  tho  result  of 
twenty  ox|>orimont«  that,  esc«pt  atlar  immoiiso  doaos,  tho  amount  of 
ftlcohol  eliminated  by  tho  kidneys  is  so  small  as  practically  to  amount 
to  notliing.  In  IS66  Dr.  Sc-hultiiuii  [Archiv  der  Hcilkunda,  1866),  by  a 
verj  e[ab<irnto  and  hiborioiia  iiivostlgation,  confirmed  ilio  rwulla  of 
B&tKlot,  showing  that  alcohol  tnlccn  into  the  blood  finds  its  way  by 
exoftmoao  into  alt  orgnnii  in  itiuiilar  i)i-u]><)rli<>[i,  and  does  not  cscnpo 
tbrongh  iho  kidntiyM  unli-m  in  vory  trilling  iiinouuia.  In  aovernl  cx- 
perimonts  ho  found  that  ono-fotirtb  of  tlio  ingvftied  alcohol  had  di4ai>- 
pouod  IVom  the  body  aAor  from  two  to  thrco  and  ono-founh  houra, 
And,  a*  but  a  IVactionul  portion  of  lh«  lost  amount  utw  oiiniinatod, 
he  (on«tud«d  that  it  must  havo  been  burnt  up.  Adolph  Liobcn(/I»- 
naUn  der  Chimie  und  Pharmacie,  1870,  vii.,  Supplomcot.  Bd.  p.  236) 
has  in  a  number  of  exporimonls  arrived  at  results  simihtr  to  those  of 
Scliulinus. 

In  IStlfl  a  number  of  experiments  yielded  to  Anstie,  of  Londoii 
{SlMHlanls  and  Narcotics,  (reprint)  Philadelphia,  1868),  similar  re- 
sulto,  and  also  demonstrated  that  tho  elimination  ft-orn  the  lungs  is 
exooedlngly  trifling.  Thttdichum  inviMtigatod  iho  mattor  on  a  largo 
Mcale  to  1861,  and  again  with  the  aswlHUnco  of  Dupri  In  ISfiS  (7Wi(A 
Jif)-ort  of  tU  .Utdical  Offica-  of  the  Privy  Council,  London,  18«8).  In 
onlur  to  avoid  the  fnllaciott  of  tho  chromic  acid  tcNl,  tho  aloohol  was 
obtained  IVom  tho  urino  by  repeated  diKlillationx.  In  (he  lintl  iuMtancu 
forty-four  bottlea  of  wine,  eonlaining  four  thouwtnd  grnnimoK  of  alco- 
hol, were  drunlc  by  thirl y-thiiio  men,  out  of  whoso  urino,  collected 
(luring  the  next  eix  bout's,  ton  grammoa,  or  only  0.25  per  oent.,  of 
tho  ingested  alcohol  were  rocot-vrud.  in  the  experiments  of  1866  tho 
|m>CM0  was  substantially  the  same,  but^  greater  care  being  t<il(en  to  got 
nbwlute  accuracy  and  to  avoid  loss  during  distillation,  0.83  per  cent. 
uf  tho  amonnt  administered  was  found  in  the  urino,  rrofutwor  Sub* 
botin  (ZeiticAri/t  fur  Biol.,  viS.,  1871 ;  Sehmidfs  J-ihrb.,  1872,  Bd.  div.  p. 
261)  lias  made  an  apparently  cloeo  oxponmoiital  study  of  tho  subject 
ujioo  six  rahbiti^  and  luut  shown  that  elimination  continues  for  a  longer 
timo  (hau  liod  boon  generally  believed,  and  that  lwic«  as  much  of  the 
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nlvghol  wcapos  bjr  the  ikin  fttul  lunga  an  by  the  ki<lncyB.  In  ooo  «z- 
pcrimcnl  lio  TouDd  tbftt  sixteon  jxir  cunt,  of  tlw  alcohol  fiocapod  cm- 
filiangiKl  in  tbo  6rtt  tvrouty-four  tioiint;  cliiDiiutiioD  w£iist  thia  timo, 
ftlthougb  porcoptible,  aniount«d  to  v«ry  littlo.  As  b«,  liico  Lalloinuid 
nnd  his  collcoguoti,  «xpurim«nlcd  with  poisonous  doMM,  his  rvsulu  con- 
lirm  ntlhor  tLuii  contnidict  ihotw  of  liaudot,  SohuliauH,  Anslio,  Thudi- 
chum,  and  ])upr6;  for  it  »  iniinir<Mlly  vvidoDt  that  aftor  sucb  do«M 
elimination  would  bu  proporttonntuly  j;reuU'r  than  after  emallorquftn' 
tilioA,  iis  thoro  natiiratiy  muot  be  a  limit  to  tbo  powers  of  tbo  syBtem 
U>  oxidize  atcobol.  Professor  It.  D.  Edo«,  in  hie  cxporimenu  {Boston 
Med.  and  Surg.  Jount.,  1872,  p.  347),  found  that  after  emnll  doeea  the 
amount  of  oliminatioQ  by  tho  breath  is  greater  than  thnt  by  tbu  kld- 
neya,  altbouj^b  tlie  contrary  holds  where  l»i:ge  amounto  faa\-«  been  ad' 
ministered ;  in  either  case  the  total  amooot  eliminAted  vraa  but  a  ntnall 
perenntagu  oC  Ihc  amount  ingcslod.*  Finally,  AnetJe  {Pfaetttioiur,  1  uly, 
1874)  baa  rcpoatud  hi«  oxpcrimonts,  U6ini>;  tlie  method  of  Subbotio, 
and  oven  subji:vtiiig  a  dog,  whigU  had  buon  taking  for  •otnc  day*  very 
mucb  laiigor  amount*  of  nlcohot  than  bo  had  oljminuted  by  skin,  kid- 
neyM,  rectum,  and  lungii,  to  dii«i  Illation,  with  the  ruHulttt  of  coofirmiog 
his  first  oxporimcnti!  and  of  finding  no  "rmidual  ak-ohol" — 1>.,  aleohcd 
loft  in  tho  body — worihy  of  mention.  In  an  elaborale  roswirch,  Dr. 
ffuido  Bodiiindcr  fijiind  ihitt  bo  himitolf,  after  tho  use  of  alcohol  in 
various  quantitiea,  uliniinntcd  by  tliu  kidneys  about  1.3  per  cent.,  and 
by  the  lunga  about  l.G  per  cent;  while  in  dogs  he  recovorod  from  tho 
breath  about  2  per  cent.,  tVom  tbe  urino  1.6  per  cent.,  IVom  the  Hkia 
0.14  per  cenL  of  the  ingested  alcohol,  lie  foiled  entirely  to  Hud  alco- 
hol in  llie  intestinal  excretions,  and  also,  contrary  to  l.owald'a  obser- 
vation in  18&T,  in  the  milk  of  a  goat  to  which  nearly  a  quart  of  brandy 
hud  boon  given  (^Arehiv/.  Physiol-,  xxiii.). 

Thi»e  concurrunt  invosii^ntionHf  certainly  demonstrate  that  but  a 
small  proportion  of  ingui>ted  alcohol  is  either  eliminated  iVoni  or  aoou- 
muluted  in  the  body,  and  consequently  that  it  must  be  oxiditcd  in  lbc> 
body,  and  in  some  degrees  partake  of  the  nature  of  a  food,  ll  has  licvu 
objocted  to  this  that  no  ono  has  as  yet  been  able  to  detectj  in  tho  blood 
nny  of  the  ordinary  products  of  its  oxiduiion ;  the  probable  roaaon  of 
this  is,  however,  that  the  oxidation  is  carried  as  it  were  at  on«  bound 
to  its  ultimate  end,  the  production  of  water  and  of  carbonic  auid.  A. 
strong  corroborative  proof  that  alcohol  is  largely  consumed   in  tho 
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*  Profouor  Stir*  rvlifl  npnn  Iho  ghniinli)  ui<l  tttt,  wtiish  Bint  uutU  U  In  Ulaoioo*,! 
In  tb*  c()Mrlia«nU  iDSje  i>j  Simliiuh  Lnd  Sabmldt.  nniler  Vroftnor  Blni'i  rilncUon,  klmhol  I 
mbM  nat  ba  dolfuleil  in  tli«  bnnlh,  nnd  rrurmur  Bini  bolian*  Ibut  no  tlimlaatlon  of  it  j 
iK^an  fram  tUn  lunjc*.  Ha  dsuUtt*  Ihnt  iJia  o<Ior  at  Ih«  brtMh  aflcr  drlDklng  U  But  ibM  it  \ 
fttsobal,  but  or  ihv  elben  ud  olhsr  roUtitt>  (irinriplct  of  lh«  wiaut  li<iuid<  inblbsd. 

1 1  batl«TD  that  rMull*  b*T«  »1iu  botn  goDfliuia]  hjr  Wfiblor,  Jwrnil  itt  Prvgvi*,  sl^J 
but  I  hk«a  not  ••»  lb*  orif  Id*I  papar  or  uijr  abitraot  <4  it. 

I  Duotask  (  VUttiljaXr./.  I*ratu.  HtUL^  Bd.  til.,  IVH)  did  TKit,  M  h«  lb«acbl,  4«a)i»*tnU  ] 
lbs  pnMnco  of  klilcbfds  la  tlie  btood  of  uiloi&lf  poltoned  nitb  aloobol. 
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body  Is  fbrnlshcd  oven  by  the  experinionts  of  Lnllomand,  Duroy,  nod 
Pflrrin  thtmoolvc*,  for  tlioj*  proTsd  thai  vliminntion  con»cd,  or  at  luast 
could  not  b«  dotoctod  by  Ihe  most  dolicato  tetU,  btfore  tbo  alcobot  had 
kll  eecnpcd  fWtm  the  body. 

A  verf  rtlTong  confirmation  of  the  thoory  that  assorts  tho  oxidation 
uf  alcohol  in  tho  body  U  found  in  tho  rosoai'chc«  of  our  countrj-man 
Dr.  II,  Ford,  whose  flxporimentit  have,  howovor,  not  boon  ropcatoci,  and 
Ihcrvforc,  although  apparuDtly  carefully  porformed,  h»ck  tho  absoluto 
authority  of  complete  eo»firnintion.  Dr.  Ford  (iV.  1'.  Med.  Journ.,  Jan. 
1872)  haa  worked  upon  tho  MtippoBition  that  the  hepatic  angar  uiual  he 
cooverted  into  alcohol  in  tho  body  before  its  llnal  doatruction,  and, 
unng  loi^  qunntltioa  of  blood  of  animftls,  has  sought  by  rcpuatod 
diatUUtions  to  obtain  alcohol  from  it.* 

Puahiog  hia  riMu&rchoa  still  ftartber,  Dr.  Ford  used  Tariou«  tisMucti 
aa  the  Bubalanc«ti  to  bo  distilJed.  He  also  umdo  elaborate  cnlculationa, 
based  on  the  carbon  ingested  and  on  tho  carbon  exhaled,  as  to  tho 
amount  of  alcohol  which  ought  to  bo  round  in  the  capillary  blood  of 
the  lungs.    Tbe  results  are  expressed  iu  tho  following  tablo : 

Aleoliol  in  the  capillary  blood  of  the  lungs: 

iculculatioD  baaed  on  carbon  imjested        .        .  0.540S 
"      "  carbon  exkaitd         .        .  0.67M 
"  putrcHcont  lung^tissuo  (mean  of  exp,  8,  9,  and  11)     .  0.381B 

"  froeh  -  (    "  "     12. 13,  and  14) .  0.3076 

"  putrescent  thoracic  blood  (moan  of  oxp.  1,2, 3,4,  and  5)  0.7G2S 

"  froeh  "  "     (mean  of  table)   .        .        .  0.0841 

"  putrescent  liver-tiseue  (exp.  6) 4.3138 

"  fresh  "  (mean  of  exp.  21>,  241,  and  27) .  0.0190 


*  SpMM  It  irantinic  to  dopriba  in  lUuil  Ihs  rcrj  nliborsU  mrlhodi  eRi|ila]red  by  Dr. 
Ford.  Til*  tMti  vbiob  ba  r*ll*d  on,  to  pro**  that  tb*  Uqnid  abuia«d  vu  alsobol,  w*r*  Uia 
•branlo  mU  Uat,  lb*  pcoaliar  lafliiinu)itbllitr<  uid  lb«  apUul  kppMnuieo  o[  tha  ■J»bol  Is 
th*  MD<t«allaj;-tnbei  it  ib«  llmi  lh«  dlilillul*  oomdimiBl  to  bolL  Jn  Dnlor  lo  prvtmt  onj 
|»Bibl«  Dxidaliua  uf  lb*  Hloihol  during  (he  pruorH,  Pi.  Font  •omsUinM  aiblcd  lulpborettod 
kjdiagM.    Th*  raulU  uT  ten  •xpaiiniDDU  org  iboni)  In  tb«  follonlDg  labia: 
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Tbo  iinportaiil  AioM  econiingly  wlabliitlio<l  in  Iho  abovo  inblo  &ro ; 
llio  convspondvinco  botwoon  ibo  nmotint  of  alcohol  in  tbe  Uioncio 
blood  ns  obluitifid  by  culcutution  and  by  exporimont;  that  th«  ematlMC 
quunlily  of  nlcohol  ia  to  bo  obtained  from  fVeeh  livor-tieeue,  and  the 
grvatMt  tWm  putrc«<.-otit  livor-tteauo,  io  wbici)  the  glyoogeo  must  bare 
UDderfjono  fi^rDieiitatioD.  Tbo  ti^eiih  iborac-io  blood  nua  bliiod  wbicb 
hod  not  trnvei'scd  tbo  lungs ;  the  putrcAcont  thoracis  blood  of  course 
reprcsonlud  tbo  anmo  blood  with  all  ita  Biigar  fermontoil. 

Those  roscarcboB  of  Dr.  I'urd  are  certainly  c-orrut>oratod  bj  tbo  dla- 
ooroi-y,  drat  made,  1  boUovc,  by  A.  Liebon  f^Annalen  d.  Chem.  Pharm^ 
1870),  although  uauatly  niiributed  to  Dupre  (3"Ae  Doctor,  Feb.  1,  1873), 
lliat  a  substance  oxadly  rusombling  alcohol  cxUta  In  very  minute  quan- 
tity in  the  urine  even  of  teololaterfl .•  M.  B^bamp  (Lancet,  1873),  ap- 
parently without  a  Icnowlodgc  of  tbo  work  of  tin;  other  chftmE«Is,  oh- 
taiiitjii,  IVom  the  uiino  of  penunii  who  bad  not  taken  any  alcoholic 
hovorago  fur  a  long  lime,  uk-ohol  in  Kullictunt  (juantity  to  burn  it.  An 
Llcben  also  found  that  thin  ntibittanco  exista  in  Ihv  urine  of  dogs,  hor»o«, 
and  lions,  and  o»  A.  Iti^cw»lci  obtained  ii  JVom  healthy  rabbita  (Archiv 
fiir  Phyiiologie,  xi.  12:2,  \H7h),  its  vxiotcncoin  iho normal  organism  tntut 
bo  CQiiHidtrod  dumonstrutoil. 

Upon  Ihu  norvoua  tiyMcm  nlcohol  exerts  a  powcrAil  influence.  Ita 
offcctaiipon  Ihocerebnim  are  tno  well  known  to  require  ebtboration; 
but  it  may  bo  monlionod  that  1.  Dogicl  {he.  ri(.)  baa  fbund  that  in  (Voga 
the  rcflox  suKoplibility  ia  at  Aral  eomcwbnt,  and  aftorwanLi  docldodly, 
diniiniiibcd  by  liirge  doacs  of  alcohol,  and  that  tbo  sennory  and  motor 
nerves  are  niinilarlj'  nfTectud. 

Thit  question  of  tbo  olTcct  of  alccihol  upon  dig<.<«tion  \»  an  important 
one.  Tlii're  can  be  no  doubt  that  very  largo  down  binder  digiMlion. 
Acoonlini;  III  the  experimuntit  of  W.  Bucbnur  (Datttch.  ArcA.  f.  Klin. 
MfJ.,  xxix.  ^17),  ten  per  cent,  of  pure  nlcohol  Joes  not  afl'ect  arlifidat 
digestion,  while  beer,  even  dilutoil,  rutardH  it.  Tbo  UM  ovon  of  amali 
dosoB  of  ulcoliol  iweniod  to  delay  digestion  hi  a  few  experimeiita  made 
by  watibing  out  the  tttoinacb  a  Uxed  time  after  a  meal  taken  eomotimca 
witli,  Aometimea  wiUioul,  alcoholic  drink.  The  method  is,  bowevor,  too 
crude  to  allow  much  wuight  to  tho  exporimentai  for  tt  ia  pOBsiblo  that 
alcohol  may  loMien  the  mpidiiy  with  which  the  food  loaves  Iho  stomach, 
and  therefore  aid  in  the  tborouglmuas  of  gastric  digostion.  Certainly 
every-day  experience  teucliM  un  thiit  in  tttnall  nniounttt  winea  and  liquors 
^^^  enable  the  bon  vioitnt  to  digi,>:(t  mure  than  i*  natural  or  proper. 
^^H  From  what  baa  been  naid,  it  It  certainly  deducibki  tbal  alcotiol  In 

I  ■  It  ii  uiirint  Ihil  [b*  ■ubilt.nii*  "  i>  not  ■loobnl.    Il  ftfl*  «*«r  tauyag  lh«  wrllNt 

I  proilucti  of  'tliilUnlioTi, }  icldt  KSBila  toid  on  being  oxldlml,  rtduw*  tb*  blebnouta  «f  pMM- 

I  •Inm  nhim  itlluts  ful|<1iu(le  tuiil  U  pnsicnC,  and  Iti  aqUMDi  (olutlon  bw  >  la«M'  dnultj  (ban 

I  iruar.     It  fiinilsh«  loilofoim.  nn<l  «ii>l4  in  tbo  arlo«  in  ■  *ai7  *iiiall  qukntlty.**     P««HHln| 

I  Ibo  phf  ilckl  and  clioinioi]  obitaolui  of  olnobal,  Io  srdiuBt7  a>lnd>  It  1*  •loohoL 
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ftmill  amount  U  «n  arttrial  nntl  e<r^rai  slimutant,  inoroosin;;  fiinctiunal 
■ctivity  in  ttio  norrou^  nnd  circttlntoiy  appnrnCiis;  tbut  it  h  a  /ood, 
in  tho  HienM  ihnl  it  \«  •luHtroyccI  in  llio  »ytitoin  itn'I  yivlilA  foi-co  vrhiclt  is 
ulilixcd  by  tho  orgitnism ;  and  lliiit  ii  iv,  whvti  in  nultiduut  ijuniitity,  a 
rciardcr  of  tt8suo-chiingo««,  chocking  tho  oxcrotion  of  nitrogvn. 

If  alcohol  bo  oxidised  in  rlu'  li  ily,  and  bo  nfood,  as  it  socms  to 
mo  is  cJoarly  prorod,  it  must  "i  i .  ,( -c  gvncrulo  force,  mcuisiirably  by 
Uio  modoro  stantinrd  of  thi)  hcut-unit.  A  litllo  cnk-uifllion  will  show 
Uie  importance,  or  rather  tbo  gi'eat  amount,  of  the  gonernlod  foroj. 
Acvorjing  to  Dupre  IPractitioner,  18'3,  vol.  ix.  p.  33j,  one  gi-ammo 
of  alcohol  oxidiEod  in  tho  body  ovolvoa  7194  uniisof  heat,  while  tho 
eamo  weight  of  lean  boof  gives  off  only  1482  units  of  heat.  It  baa 
boon  oslimatetl  tJiat  9.3  ounces  of  loan  beef— equal  to  about  two  ounees 
of  alcohol — will  supjily  ibo  neoMsary  force  to  maintnin  the  circulation 
and  respiration  ot'  an  average  roan  for  one  day.  That  ia,  four  ounces 
of  strong  spirit  will  sufSce  for  this  purjwae.  Since  to  tbo  ability  of 
Airnitihiiig  material  whose  consumption  shall  give  power  ia  added  tho 
ability  to  restrict  waste  and  to  atlmuiato  tbo  functions  of  circulation 
and  of  (he  norvoua  aystom,  it  ta  evident  that  In  alcohol  wo  have  a  moot 
important  means  of  austalniug  tb«  ftyaCom  during  the  strain  of  an  aculo 
exluiusiing  disease. 

TiiERArxcTicit — Our  knowledge  of  tho  physiological  jiroporllcs  of 
alcohol  eliows  that  its  ^XiivT  tbcrapoutic  vnluo  in  acute  (lisciiso  isnsu 
sUmulant,  a  tsmponiry  imparter  of  power  which  shall  onnble  tho  system 
to  stand  some  strglp  of  like  duration, — to  bridge  over  some  period  of 
weakness. 

The  coses  to  which  it  is  especially  adapted  may  be  divided  into  throe 
cla8S«s: 

_X  Pint.  Those  in  wliioh  there  (a  a  temporarj-  loss  of  hoart-powor,  as 
m  fainting  from  oxltauatton,  loss  of  blood,  or  other  cause.  In  these 
cases  the  akokolie  stimulant  should,  if  possible,  be  given  hr^t.  aid  not 
mtich  diluted ;  with  it  should  also  bo  exhibited  some  more  rapidly  acting 
iiifl^ililo  stimulant,  such  uh  ammonia. 

X  Second.  Those  acute  diMHtM  in  which  the  powow  of  the  .lyswra  are 
In  danger  of  being  ii!*cd  up ;  to  aid  in  tho  digestion  of  food  and  in  t1i« 
mnintenanco  of  power.  j\1eohoI,  as  has  already  been  stated,  i.t  to  n  ocr^ 
<jiin  extent  n  food,  but  it  will  not  of  itself  sustnin  lifo  for  a  long  time, 
an<l  should  in  adynamic  disuaso  always,  unless  for  special  reasLns,  bo 
Mmbinud  witli  milk,  or  occa-'<!onally  with  eggs.  One  great  sourco  of 
its  value  in  Uiom;  diwaHM  i.-«  the  power  it  imparts  of  osiitimllating  food, 
and  in  millc-pnoch  an'  fnriiiKhcd  tlie  ^timnt.-int  to  digestion  and  the  most 
perfect  food  known  for  iligL-Ation.  Tills  u»o  of  alcohol  Is  apart  from  its 
oflSeo  in  tho  lowest  slago  of  fever  as  a  heart-  nod  norve.«t]mulaot. 
Kmployod  for  this  purpose  it  is  useful  in  alt  slagcs  of  tho  adynnmis 
fevers,  such  as  typhus  and  typhoid.  By  tbo  exhibition  of  three  or  four 
oitQOM  of  milk  ovory  two  hours,  with  one  or  two  drachms  of  brandy 
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or  whiiiky,  fKiia  the  beginning  of  ihe  ntlnck,  in  manj  easos  tlie  do- 
vclopmcnt  of  Uto  soTore  adynamio  syinptoina  may  ho  provotited. 

In  tiie  advanced  alagca  of  di»UMe«,  wlieii  thv  tSphaid  itate  is  wuU 
developed,  nlcohol  should  Iji;  giv-on  boldly, — to  quiet  J>y  etimulstion  llie 
nervous  and  cirpulal_oiy  sysu'inx, — to  alTord  a  food  which  shall  in  a 
measure  replace  the  iinlur.il  pabutuiii, — to  aid  in  tlio  digestion  of  milk 
and  othLT  tiiRiple  nouriHiiincnl, — to  aid  in  lowoHng  twnporature  by 
checlciitg  the  tiHHui>-waittc  of  flavor:  in  a  word,  to  cnablo  the  eyetom  to 
Htnnd  the  dniiii  upon  iU  \iU\\  powers,  and  at  thu  eamo  time  to  chock 
Duoh  dmin. 

Properly  odTninixtcrod,  U  nlwnys  promotes,  not  arroaU.  socrotJon_in 
thoxo  casoH.  Tho  guide  to  the  amount  given  should  be  tho  olTecta  pro- 
duced :  HO  long  as  it  lov,-crs  lompcraturo  and  pulse-nito,  moistens  the  dry 
tonguo  and  skin,  und  quiot«  tho  nervous  disturbance,  it  docs  good;  it*, 
hotvovor,  tho  tongue  grows  drier,  tho  pulse  puts  on  an  angry,  bound- 
ing character,  and  the  patient  bocomcj<  restless  and  uneasy,  etimul&tion 
is  being  pushed  too  far,  and  the  amount  exhibited  should  bo  Icaoeaed. 
Whenever  the  odor  of  liquor  appeart  upon  the  breath,  tho  patient  b 
almost  certainly  taking  too  mvch. 

The  antipyretic  action  of  alcohol  has  suggested  it*  nse  in  caac»  of 
high  temperature ;  aa,  however,  this  is  only  one  of  ita  actions,  and  aa  It 
is  not  decided  unless  very  large  dosoa  bo  given,  alcohol  cannot  be  em- 
ployed  as  a  general  febrii\ige.  True  arterial  esoiKimont  and  sthenic 
inAammation  citrtainly  contra-indicato  its  uho.  The  rule  may  bo  laid 
down  as  followii ;  higli  tuinperaliiro  t»  an  indication  for  the  ujw  of  alco- 
hol only  when  othor  Hymptoms  aiso  demand  It;  in  Itself  high  tempera- 
ture is  never  a  conlni-iiniitiilion  to  nlcohol.  In  acute  tt/taiic  diteotes, 
after  tho  progressive  Nlnge  has  payst-d  and  tlio  roault«  of  tho  dt>«aso 
simply  remain  to  bo  overcome,  nlcohol  and  milk  will  ofton  snvo  lifo. 
I'hus,  io  acute  pneuTitonifi,  when  so  much  consolidation  has  oocurrod  as 
to  render  it  doubtful  whether  the  exuded  matter  can  he  rcmovod,  or  in 
abscess,  when  largo  amounts  of  pus  Ii:ivc  formed,  the  demand  may  bo 
very  great  for  alcohol  as  a  food  and  aa  an  aider  of  digestion,  and 
sometimes  as  a  slimulimt. 

Third.  Tho«o  in  which  thcro  is  a  ticpreming  agent.  In  many 
forms  of  poisoning,  alcohol  may  bo  used  with  signal  advantage  simply 
as  an  arterial  and  nervous  stimulant,  to  overcome  tho  influonco  of  a 
doiiriswing  :igeiit.  Thus,  in  unakf-bite  the  unhmitwl  oso  of  it  affords, 
wUh  iho  liypoilcrmtc  use  of  ammooia  (aeo  AuuoxIa),  tbo  bo-t  mcthoil 
<tf  treatment.     It  has  been  very  strongly  reconimcndod  in  by 

Dr.  Thoodor  Clcmons,  of  Frankfort  {Deutsche  Klinik,  1374,  icioj,  who 
slates  that  he  has  seen  eight  cases  of  a  severo  typo  rocovor  under 
the  adminiatnitiou  of  rod  wine  in  as  largo  amounts  aa  tJio  patient 
would  drink.  In  potMmny  by  aconite,  veratrum  viritU,  or  other  aimilar 
substance,  where  death  is  threatened  through  fiulure  of  the  hcarU 
power,  alcohol  in  some  form  is  imporatively  needed.    In  all  tb«8fl  cat>us 
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of  BCtit«  doproasion  Ibroatoalng  a  fhtnl  Issue,  It  should  bo  adinlniitturod 
freely,  not  much  di)ut«d,  and,  if  coovonicnt,  hot.  From  odo  to  fViur 
ouncoa  of  wbUky  should  bo  given,  repeated  erory  ten  or  fiftooa  mia- 
Dt«t«,  uDlil  alijfbt  intoxicntion,  QOMSlfi^nCPt  or  dwth  han  roeultiid. 

VTbal  has  been  said  up  to  this  point  in  regard  to  tbo  thcrnpoutio 
action  of  alcohol  bos  had  reference  to  acute  disease.  The  value  of  tlio 
drug  Id  some  chronic  didco-ioa  cannot  bo  doubled ;  but  in  prescribing  it 
tho  phyitScian  ithould  noror  Ion  sight  of  the  possible  danger  of  pio- 
dueing  a  liahit  far  worse  In  Itn  fViilts  than  death  Itself. 

In  thranic  ncuratgia,  in  h^>ochf>ndTia»i«,  iti  rrKlanchoUa,  temporary 
relief  mny  Homotimcs  bo  obtained  by  tho  use  of  sLimulnniA ;  but  tho 
very  relief  affontuti  doubles  the  temptation  la  tlie  frequent  uiie  of  tho 
oleohol,  and,  iw  tho  ^-ntem  bocomee  habiluated  to  it«  action  and  the 
dose  has  to  bo  more  and  more  incrciwed,  the  hnbit  of  frequent  :(tiinu- 
lation  grows  almost  of  necessity  into  dninlcunncKs.  For  this  reason  I 
do  not  ihinlc  tho  physirian  is  ever  justilivd  In  preacriblng  aloohul  for 
its  narcotic  stimulant  cfToct  in  these  ca«os.  The  chief  lugiltmate  ubos 
of  alcohol  in  chronic  diseases  arc  to  aid  in  digestion,  to  furnish  a  food 
which,  trithout  any  digestive  effort  upon  the  part  of  the  system,  shall 
b«  absorbed  and  shall  take  the  place  of  more  ordinary  food,  and  to 
ofaeck  exceaslTo  tissue-vaste.  Of  course  these  indications  exist  only  in 
BTicU  diseases  as  are  either  dependent  upon  or  closely  osaooiatfid  with 
a  condition  of  syatem  in  which  tho  general  nutrition  is  dopmred.  In 
purely  local  alTuolJous  the  use  of  alcohol  b  mrely  called  for  except  in 
the  last  momenta  of  life,  when  it  may  always  be  emploj'od  to  afford 
relief  and  to  protract  for  a  abort  time  the. atraggle.  In  chnnle  di/sprpaia, 
alcohol  administered  with  the  food  alien  aids  very  materially  in  tho 
onimllatjon  of  the  latter;  but  cure  has  to  bo  exorcised  in  proscribing 
it,  for  tlio  same  reasons  as  were  given  when  speaking  of  the  use  of 
stimulants  in  mohincholia  a  moment  since.  In  many  cases  of  chronic 
neuralgia,  not  ns  n  narcotic  stimulant,  but  as  a  food  and  a  stimulant 
to  nutrition,  alcohol  is  onon  of  tho  greatest  service.  Tho  danger  of 
establishing  a  fatal  habit  in  this  disease  is,  however,  excessive.  In 
almost  all  cases  in  whicli  alcohol  is  called  for  in  neuralgia,  cod-liror  oil 
is  also  indicated,  and  it  b  gonorully  host  to  exhibit  the  two  remedies 
together,  so  as  to  obtain  the  easy  ossimilnUon  cf  the  oil  and  to  guard 
against  ovil  moral  results. 

in  phthitis  and  its  congener  icrofutosit,  there  can  be  no  doubt  as  to 
tbo  great  value  of  alcohol ;  and  in  the  latter  stages  of  con.<unipt ion  its 
judicious  nao  as  tin  nntipyrotic  narcotic  stimulant  to  losscn  the  suffer- 
ings of  the  patient  is  perfectly  justiliublo.  During  tho  chronio  more- 
meats  of  the  affection,  alcohol  takon  with  cod-Hvor  oil,  or  in  small 
amoonta  with  tbo  food  at  meal-limes,  condncca  not  so  much  to  llio 
comfort  as  to  tho  well-being  and  rocovorj-  of  tho  patient 

Tho  qnestion  as  to  the  propriety  of  tho  daily  use  of  alcohol  by 
healthy  men  h  at  present  a  very  serious  one,  involving  so  many  moral 
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nnd  politico-moral  Usuea  Iliat  It  cannot  bo  Tiil\y  diacuwed  bero.  Suf- 
fico  it  to  8tat«,  03  obvioos  Infcrcnccii  iVoiu  our  proMDt  IcDOirloclge  of 
tlio  physiological  action  of  alcohol,  that  iho  babltiial  nso  of  modomto 
amounts  uf  alcohol  does  no  harm ;  thac  to  a  oortaiii  oxt«nt  it  in  capable 
of  replacin;^  ordinary  food,  ao  that  If  tho  latter  ha  KRUty,  or  uvon  if  it 
bo  coarse  and  not  easily  digested,  alcohol,  in  somo  form  or  other,  is  of 
great  adranlnge;  that  in  all  oaso«i  it  should  bo  taken  woll  diluted,  so  as 
not  to  irritate  tho  stomaoh ;  and  that  wine  or  malt  liqaors  aro  curtainly 
preferable  to  spirilo.  Tho  experience  of  Arctic  oxptorera  has  clwirly 
shown  that  alcohol  has  no  heat-producing  power,  iio  that  at  a  time  whoa 
It  was  beliored  to  have  aiich  influence  by  phyNtologlsts  tho  Xurthern 
Davigators  had  learned  that  tho  froo  ana  of  ttpirEu,  far  fVora  onnliling  a 
man  to  with«taml  habitual  exposure  to  intense  cold,  vttry  mntoriolly 
loasonoil  his  power  of  rMislnnco.  On  the  other  hand,  Iho  oxporionco 
of  almost  every  trout-fisherman  or  uportsman  ha^  aatisliod  him  thai 
•pirita  do  have  power  to  prevent  "catching  cold"  under  euddon  and  i 
unaocuatomcd  exposure  to  wot  and  ooM,  and  that  benumbed  extromitiea  I 
will  become  warm  and  have  their  proper  feelings  return  under  the  i 
influence  of  a  glass  of  whisky.  There  is,  however,  nothing  etrani;e  or 
contradictory  in  those  experiences,  and  Ihoy  aro  bolh  in  strict  accord  ^j 
with  our  present  knowledge  of  tho  physiological  action  of  the  drug.  ^M 
Aa  ia  often  the  case,  the  &ots  wore  practically  made  out,  however  ^« 
before  science  could  eolve  the  apparent  paradox.  It  has  been  abun-  <i 
(lantly  shown  that  alcohol  has  no  boating  power ;  but  ttie  chill  of  eud-^f 
don  exposure,  the  suQ'ering  bunumbod  exlremlUes,  the  bronchiti*  tbal^^ 
porhaps  follows,  all  mean  nimply  thi.* ;  that,  aa  a  rc.iult  of  tbo  cold,  the 
blood  lcavoi«  the  Aurfaco  and  tins  extremitioA,  tbo  circulation  fails  in  th« 
outposta,  and,  04  a  consequence,  tiiippressed  penpiration — 1>^  stupeodeil 
function  of  tbo  skin — and  internal  congestions  follow.  The  relief  a& 
fbrdod  by  the  spirits,  ns  well  as  the  pntvcntion  of  sickness,  is  duo 
^mply  to  the  power  of  the  remedy  in  maintaining  the  circulation  and 
keeping  the  external  surfHces  warmed  by  tho  constantly-renewed  ou 
ronte  of  fVosh  blood  fVora  ibe  interior  of  tho  body. 

Owing  to  its  stimulant  and  antixoptic  properties,  alcohol  conatitutcs 
an  excellent  drossing  for  wounds,  whether  accidental  or  surgical  in  thol: 
origin.  It  would  seem  fltso  to  los§cn  pain  by  a  local  aoaMthetio  offtfc 
(Horvalle,  Gai.  des  Ifopitaux,  Sept.  1378).  Strong  sor^ool  teatitnon/ 
aa  to  tho  lo«il  v.ilvie  of  whisky  huH  boon  given  by  Dr«.  Blair  {Olat^oio 
3Icd.  Journ^  l-'ob.  ISTD)  an<l  Suosserott  (Phila.  Med,  Tima,  \o\.  iv.  p. 
774).  Lint  soaked  and  kept  con«tantly  wet  with  Hpirita  is  to  bo  packi>d 
on  or  in  the  wound. 

AoMiiturBATiON. — Almost  enough  has  been  already  said  upon  thia 
point;  but  a  few  fUrtbcr  remarks  eoem  appropriat«.  When  aiimulauta 
uro  used  to  sustain  the  sinking  powon  in  poisoning  or  in  diAoosu,  Iho 
amount  given  should  bo  almost  eolflly  regulated  by  tho  offocts.  Thu-t, 
la  snake-bite  it  may  be  necessary  to  give  a  pint  of  whisky  in  tho  coun»o 
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of  an  hour;  an<I  In  low  taven  I  have  Mon  the  gnalml  bon«fit  nwult, 
ani]  lifu  nppnrontly  snvod,  hy  th«  oxhibition  of  a  <iuart  oC  Kpiriu  a  day. 
Th«  rul«  i»  alwitj'S  to  bo  goTornod  by  tho  ofTvcU.  In  poimnin^,  oqv, 
two,  thrM,  or  four  ounocH,  >h  \ho  ciuo  niiiy  seem  to  nood,  sliould  be 
oxltibilod  orory  t«n  minutes  notil  eomo  cfTuct  i«  produced  or  mattors 
boconut  liopcloas.  In  low  fo>rorB  half  an  ounco  to  an  ounco  should  bo 
givoR  oToiy  oae,  two,  or  throo  hours,  pro  re  nata^  Uio  practitioner 
watching  tho  re9ult«,  as  already  6pok«n  of. 

Tbo  question  of  choice,  of  oooroe,  comos  up  in  ovory  caeo  as  to 
wliich  of  lie  Bpirilfl  shall  bo  used.  I  have  never  been  able  to  porceivo 
any  diffopence  in  their  accion  (gin,  of  oouree,  being  excepted),  save  only 
that  somotimca  one  ngroca  bettor  with  tbe  stomach  than  another. 
I'liia  has  seemed  to  ma  to  depend  sSmply  upon  tho  personal  likinga  of 
tbe  patient,  to  whieh  therefore  the  choice  may  well  be  lofl.  In  euddon 
eollftftee,  aome  of  the  winca  with  a  very  high  bouquet  are  believed  to  be 
mora  stimulating,  on  account  of  the  ethers  which  they  contain ;  but  I 
have  had  no  «xp«nenco  with  them.  In  con\*al«MC«n<:o,  and  for  lutbitunl 
use  (d  health,  winos  are  profemblo  to  KpiritK, — moro  agrooable,  mora 
tonic,  and  lees  apt  to  load  to  oxeoasive  indulgunco. 

When  a  mild  stimulant  b  wanted  in  tho  beginning  of  fovem,  es- 
pecially if  inillc  punch  aeoma  too  "  heavy,"  wine  wA«y  may  bo  »onietimo8 
uaod  with  advantage.  It  is  made  by  pouring  a  half-pint  of  «hcrry  or 
ituuloira  into  a  pint  of  boiling  milk,  stirring  thoroughly,  and,  nflor 
coagulation  has  occurred,  straining  olT  tho  Vbey,  which  may  or  may 
not  be  Hwoctonod.  according  to  the  taste  of  the  patient.  Mailed  icine  ia 
often  very  grateftd  to  p:ilienls  as  a  change.  It  is  nrndo  by  beating  an 
egg  up  thoroughly  with  three  fluidounoea  of  sherry  and  adding  a  like 
quantity  of  water,  which  must  be  actually  boiling  when  poured  in. 
Champa^M  is  useful  in  patients  with  delicato  atomaohs,  espooially  if 
nausea  or  vomiting  actually  exists,  and  also  may  be  employed  with 
advantage  in  sudden  failure  of  the  vital  powcra,  especially  in  elderly 
persona.  It  must  always  be  very  "  dry," — i.e.,  as  iVco  as  poa^Iblo  from 
augar. 

Jlilk  puiKh  a  prepared  by  adding  IVom  a  dcesortspoonftil  to  a  fluid, 
ounco  of  brandy,  whisky,  or  rum,  aceordlng  to  the  degreo  of  stimnln- 
tton  required  and  the  taste  of  the  patient,  to  three  (luidounces  of  milk, 
with  sugar  and  nutmeg  to  tatit>.<.  The  addition  of  a  tablespoonAil  of 
lime-  vatcr  is  nut  recognised  by  tho  palate,  and  renders  tho  bovcrngo 
mora  ncoeptable  to  the  stomach  when  the  latter  i«  weak. 

E^-mogiBMiU  moro  nutritious  than  milk  punch,  but  is  "  heavier," 
and  is  nsnnlly  rejected  by  tho  etomiich  if  given  loo  freely.  It  is  made 
by  beating  up  thoroughly  tho  yolk  of  an  egg  with  live  fluiilouncos  of 
rnilk  and  half  s  fluidounco  to  one  llnidoiinco  of  spirits  (and  half  a 
fluiduunco  of  limo-wntcr  if  roquirod),  and  adding  a  sulUciency  of  sugar, 
with  Anally  the  white  of  tbo  egg  previously  thoroughly  beaten  into  a 
Oolh. 
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ToxiooLoar.— The  ftcnt«  form  of  *1ooho)lo  poisoning  In  fU  mlnoi 
degreoe  U,  aoforliinatoly,  ati  hourly  oocuirenco  almost  in  «vory  rUlttgo, 
but  that  fatAl  reatilta  aro  not  ah<io!iitoly  bo  raro  as  b  gcnurally  boliorod 
is  shown  by  the  fact  mentioned  by  Taylor,  that  in  four  years  (1863-fi7) 
thirty-fire  deaths  fVom   this  aourco  occurred  in  Bngland  and  WohM. 
It  ift  worthy  of  nolo  that  In  nomo  fatal  cnsoa  cpnrubioiift  havo  preeoded 
doalh  {Phila.  Med.  Timm,  vi.  -163).    Tti«  nbsoluto  dlagnoaU  of  acuto  alco- 
holic poUonlng  when  the  patient  in  almply  ticcn  in  thv  adrnnovtl  itage 
of  <!oup  ooma  cannot  bo  made  out.    The  odor  of  hqiior  upon  the  broftth^ 
or  about  the  pentoii  It  aintply  a  proof  that  the  aubjoct  hiu  boon  drinli 
ing,  not  that  the  symptoms  are  r»u!tc<l  by  alcohoL    The  mnnifcutationt^ 
are  merely  those  of  pi-ofuund  coinprtuitlon  or  eongwtion  of  tJio  braiA, 
of  npopluxy,  of  opium-poiaoning;  ami  a  man  who  ha*  boon  ilrinkii: 
only  motk-ratoly  may  havo  biwn  ittruck  down  with  apoplexy  or  jwtsona 
with  opium.    I>r.  llnghling*  JnctcMin  has  recorded  «  cam  in  which  th 
alcohol  iniprognated  not  only  tho  breath  but  tho  urine  also,  and  o 
which  tlio  patiuntwiie  Icfl  to  Bkwp  it  off;  but  nt  tho  poat-mortem  i 
clot  wM  found  covoritig  nunrly  tJio  wholo  of  one  homisphere.     After 
death  in  acute  alcoholic  poisoning  the  stomach  is  found  very  muc 
congcatod,  and  sometimes  occhymosod.    Tho  troJttment  consists  in  tt 
evacuation  of  the  Momach,  tho  use  of  the  alternate  hot  and  cold  douche 
and  the  usual  mechanical  methods  of  arousing  a  narcotizod  |>ationL 


DIGITALIS.    U.S. 

Tho  loATM  of  tho  Digitalis  purpurea,  or  foxgloro,  of  the 
ycAr's  growth.  These  are  large  loarea,  of  a  dull  jutle  green,  wit 
whitish  down  andemeath,  and  havo  a  bitter  nauseous  ta«t«  B.nd 
fiiint  nnrcolic  odor.  DigitaliM  yields  both  to  water  and  to  alcohol. 
JlomoIIo  oblAinod  from  digitalis  many  yuan*  ago  a  pecnllHr  bitter  eol 
stnnco,  which  was  believed  to  be  tho  a^-liro  principle,  and  was  olllcinii 
in  tlio  United  States  Pharmneopa>ia  under  the  name  of  digilHlin 
talin'im).  As  prepared  according  to  the  directions  of  tlio  United  SlattH^ 
Pharmacopa'ia  of  18(!0,  it  is  a  whitish  or  yellowish  powder,  udorlosa, 
but  of  a  very  bitter  tuslc,  nearly  insoluble  in  other  and  in  water,  roadily 
aolubtoin  alcohol  and  inncids^  With  hydrochloric  acid  it  makes  a  yellow 
solution,  wliitU  soon  changes  to  grocn.  This  substance,  commonly  known 
as  FYench  digitalin.  difTor*  fiwm  the  German  digitatin  of  commerce  in 
being  in  great  part  or  entirely  soluble  in  water.  It  id  a  complex  body, 
and  dooB  not  entirely  roproeenc  the  medical  properties  of  digiulis.  At 
kept  in  the  drug-fitores,  digitalin  varies  both  in  strength  an<l  in  modiral 
properties,  and  at  the  1 870  revision  of  tho  United  States  Pharmacoix 
it  WBB  very  properly  dropped.  In  1871,  M.  Nativelle  announced  (Su 
lain  de  VAcad.  Jtoy.  de  Medecine,  1871,  vol.  xxxvi.)  to  the  Academy 
Pracce  that  he  bad  discovered  a  process  by  which  a  cr^'atallixed  sub- 
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Htanco  could  bo  prepared  A-om  dIgftaUH,  and  received  the  grand  prize 
of  Oriilik. 

Cryttalliitit  digitatin  (Journal  de  Chimie  MMiealt,  1ST3)  occurs  "in 
■hort  and  delicate  nccdiv-tihnped  crystiil^,  and  poaacaaes  an  Inteiuo  and 
pcrtinlent  btttcr  taotft.  Il  U  but  nltglitly  soluble  In  water,  Bolablo  In 
twelve  parta  of  cold  and  tix.  of  boiling  alcoltol  of  90',  loan  Bolublo  In 
ftb!tolat«  alcohol,  and  nearly  insoluble  in  other ;  very  aolubU)  in  eblori)- 
form.  Il  ia  nipidly  iliK.-'olvud  by  a  aolution  of  chloral  hydmte,  the  aolu- 
tion  becoming  grciMiiitb  bltio  in  color.  The  concentrated  mineral  acids 
dieooW  it,  hydrochloric  itcid  producing  an  emerald-groon  color,  sul- 
phuric acid  a  grcon  which  if  subjected  to  the  action  of  bromine  Atmch 
changes  to  a  dark  red,  nitric  acid  a  yellow,  nitro-niuHatic  acid  a  yellow 
changing  to  an  obscure  groen,  and  a  mixture  of  equal  parts  of  sul- 
phuric and  nitric  acids  a  rose-color  changing  to  a  deop  riolot.  When 
heat«d  on  pUtinum,  it  melts,  swolls  up,  becomes  brown,  and  disappeArs 
without  loaring  any  traces.  It  contains  no  nitrogen,  but  is  composed 
of  51.33  per  cent,  of  carbon,  6.85  per  wint.  of  hydrogen,  and  41.82  per 
oent.  of  oxygen." 

According  to  Ch.  Blaquart  (£*  Union  Pharmaceutirjue,  Xov.  ]872)j 
ten  per  cent,  of  crystaUizablo  di^tAlin  can  bo  estraciod  from  tlio  orudo 
drug,  which  probably  contains  twelve  per  cent,  of  it.  The  qncstion 
vrkfither  this  substance  ia  the  pure  active  principle  of  digitalis  is,  of 
oooTM,  an  important  one.  Tlio  French  oommission  reported  as  the 
reaaltof  phyitiologlcal  experimonto  that  It  producoit  in  man  and  ani- 
raala  effects  similar  to  those  of  the  amorphouii  digitalio,  but  that  it  it 
muob  stronger  than  the  latter.  Thia  conclusion  boa,  howorar,  mcl 
with  lomc  opposition.  M.  Gublt'r  (Butletin  de  VAcad.  Roy.de  Midtcint, 
vol.  xxxvii.  p.  404)  d»nics  that  tbi»  eryst^llizod  digitalln  to  strongei 
than  the  amorphous  preparation,  and  U,  Vulpian  in  tho  subt^uent 
diaouwion  a^forlod  that  in  experimenting  he  lia<I  found  thorn  of  eqna! 
vtreogth,  and  Ch,  Blaq>art  (loc.  cit.')  in  hin  experiments  arrived  at  a 
similar  rcMilti  yet  onu-ninlh  of  a  grain  of  it  it  said  to  havo  been  j^von 
to  an  adult  wiinont  cuui>ing  a  toxic  eifoct.*  Afi^gomnd  and  Daremberg 
(Iiondon  Medical  Itrrorii,  1873,  p-  278)  have  found  tho  crystalline  variety 
tho  Htronger.  Dr.  Rouchor  affirms  (Gnzcfte  Midiealf,  18r4)  that  the 
crystAllixed  digitalin  is  readily  convertible  into  the  amorphous  or  gran- 
ular variety;  but  ho  also  awserts  (£c9  Mondes,  July,  1872)  that  it  is  a 
eomplox  body.f  This  unrtjon  is  confirmed  by  several  chomiels, 
Mpoeially  by  O.  Sehmiodeberg  (_Archiv  fdr  Experiment.  Pathologie  uittf 
PharmaM.,  Bd.  tJi.  p.  19),  who  afflrms  that  there  are  lo  digitalin  foop 
active  principtcit:  Diyitoxln,  the  most  active  of  all,  which  conutitutoe 
the  greater  built  of  Nativullu's  crystAllizod  digitalin ;  DigitaUin ;  Digi- 


*  ?«r  Ik*  proMW  of  tBBSaflulaiw,  im  Betlm  Utdiral  mj  Suryicit  Jmnal,  p.  U,  ISTS. 
t  O.  Iloaeliu<bt(tfii/t.  TJitra^.,xe.  81)  mil*  »(leatinn  to  Ibe  fast  lb*t  oryiUlliMil  dift- 
tolln  dtM  AM,  4ad  kaeipboot  dif lutin  dot*,  pol&riie  lifbt. 
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talin;  nnd  Di^itonin.*    For  a  particular  aooount  of  those  Biibst«no«a  tbt] 
reador  is  pcfurred  to  the  pap*r  of  Scbiiuedeb«Tg.f    The  only  pnotk 
ODndusion  at  present  pomible  is,  that  it  Is  best  to  uso  only  ufGoin 
preparations,  etmh  as  tlio  tinotare,  which  represent  the  onidn  drug.t 

PuTBiOLOOiCAL  AcTioH. — ^To  the  therapeutist  the  Interest  in  th* 
phyaiological  action  of  digitalis  centres  chiefly  upon  the  oirculalion.1 
The  drug  doea,  however,  exort  a  direct  influence  upon  the  appantui 
of  Tolunlaiy  motion  which  is  worthy  of  notice.  In  toxin  dopy  it 
lowers  ruflex  activity,  and  induces  latitude,  prostration,  moactili 
tremblings,  and  somotimes  convulflions.  That  the  mosolm  tfaomeelrei 
M«  affected  lias  been  proved  by  the  researohes  of  Volpian,  of  Dyb- 
kowsky  and  Pclikan,  and  of  Gourvnt,  all  of  whom  have  found  that 
the  niiisclcfl  of  fl-ogs  poisoned  with  digitalis  rcerpond  more  foohly  thaa 
is  normal  to  galvanic  currents.  Tlie  norvoua  tiaam)  has,  however,  boeo 
found  by  Gourvat  to  be  mozo  stisc(:])tiMi>  than  the  muscular,  the  nerves 
lostng  thotr  Ainclional  power  sooner  and  more  completely  than  tk 
muACtoB. 

As  the  result  of  an  olahorate  experimental  study  {SeicAfrt's  ArM 
ftrAnatmit,  ISTl.  p.  2I>2),  Dr.  A.  Will  conclude*  that  digitalis  Gnt 
iHBOns  nfltx  ftctiviiy  by  d!roctly — i.r.,  indopoodently  of  lU  action  oa 
{Sol^iKulolion — exciting  the  iiihibiloryxdlax  eentrM_Q;f_SfiJs^mo«|H 
and  nrtor  n  time  by  directly  parnlyxing  the  spinal  cord.  The  export^ 
mont«  upon  which  this  conclusion  wait  bated  are  divided  into  two 
ficrioB,  in  the  first  of  which  it  was  fbood  that  after  amall  toxic  dosoa  oE 
the  poison  groat  diminution  in  the  reflex  activity  of  the  frog  was  ap- 
parent in  fVora  ten  to  twenty  minutes,  and  continued  until  the  death  of 
the  batraohian,  but  that  this  diminution  for  IVom  twenty-five  mimili.'s 
to  an  hour  was  immod.atcly  nuspmidcd  by  section  of  the  oord  high  op, 
the  roQox  activity  roturning  at  once  to  its  normal  stnto;  that  after 
largo  doHOs  the  rcflL^x  inovoincnts  were  almont  ubolishod  in  fire  minutes, 
■nd  continued  until  di^atli,  but  at  any  time  during  the  first  ten  or 
twenty  minutes  could  at  onco  bo  rostorod  by  section  of  the  upper 
cord;  and  that,  both  aller  large  and  after  small  toxic  doBus,  a  tin 
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*  Dlsittit!r*ti»  and  iV'gJiavi'rTafo  nrr  4«rl«iilltr«  napwllrolj  trom  AiK<<>lta  and  illgllo 
«f  SebmiixlalMrg.    A  tluiljr  ol  lb«l>  |ih]>tli>lu);l<7iil  Boliun  amr  Im  laaaS  la  Anlt.f.  Ltpf,  Pai 
n.  Pliarm.,  Bi.  I«.  p.  tSI.     For  t.  pnporon  (be  oompkratlia  mUlttj  u  poLMni«f  th«(v1a 
klltgail  AsUnprlsgiplMor  diiiUti*  by  Dr.  Btudsl,  tn  Bull,  tl  Mfm,  Sue.  TUrof.,  liaS-^O], 

f  CopiuIC  tlto  Srltmidi-i  Jahrb9fhir,  Kd.  d(Ut.  p.  3S4,  ttt  abfUMl  «f  Ibnti  bj  1 
OUn,  nl  Dorpftt. 

t  Difitanin  1*  MMrted  to  torm  tba  bulk  el  Iba  aalublc  diglulla  «f  oommcrM,  >nd  lo  b* 
ths  Mm*  M  tapaiiln,  lfc«  ftollv*  prinetjita  or  taap'bkrk.  Ai  Mponin  bu  bon  appuwitt* 
d«n)«nitrBt«l  to  bo  Ihv  ph^gloloK'™!  nntoiriiiljt  ct  d\jiHMMi,  it  U  orldnil  thai  (ba  i(hu1«  mat- 
ter It  DiOHilinil]'  Donruiivl,  nnilthn-t  Ihn  DOncludnn  in  Iba  [til  li  thonolj  ana  iLit  cad  ti  plia- 
nt b*  nwbBl.  P.  II.  I.nlTan,  u  lh«  rstutt  it  cipetiracDti  maJc  ebteOy  oa  •togt,  aomoa  la  Um 
Moolaalon  that  lb*  rryilaltltfl  dizltalin  of  Xativcllf,  lbs  Buiorphona  dIgllBlla  of  llaiiiolla, 
•nd  lh«  Oarman  illgituiin  ha>«  tliiiltar  loilo  proparlitaL  11*  dan! W  that  dtgilalla  la  «Tat 
allnlnatad  t?  tho  kiJoeji,  haling  atnyi  (liltU  to  Bod  It  In  iha  o-'na.  (AuafM  d'Uf^it 
ivi.SBd.) 
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flitnlly  «tmo  wbon  divUion  of  tho  cord  hod  no  ponror  to  roiitoro  tbo  loAt 
roflux  f\incUoiM.  These  vxpcirimontii  hnra  boon  oonfirnicd  by  Dr.  3Ioi- 
buixon  {Arch.  f.  Physiol.,  rii.,  1S73J.  The  socoiiil  of  Dr.  Weil'd  sories  of 
oxpoHmonU  vrcro  dirociod  to  diitcovoritig  whothur  tlic  action  upon  the 
inbibitor}'  r«flox  contros  nnd  tbo  cord  wm  n  dinict  odo,  or  viait  oimplj 
Ibc  result  of  tho  uttered  circulnlion.  In  this  piu-t  of  tlio  [avoaUgaLion, 
tbo  bMtrU  of  frog^  wui'o  cut  out,  or  Uteir  motion  nrrcKtcd  by  tbo  local 
iipplicntton  of  ft  conconlratod  eolulton  of  nilrftto  of  jKitiiwfiuin,  or  ren- 
dered Hlowcr  by  u  dilute  solution  of  the  ttitmo  salt,  nnd  the  ofTocCs  of 
thewTurioufi  procedures  upon  tho  reflex  activity  wera  istudied.  It  WM 
found  that  slowing  of  the  hoan'e  action  did  excite  tbo  Sut«chenow's 
ceotre>  but  not  to  nearly  so  groat  an  extent  as  did  digitalis,  and  tbnt 
minute  dosoa  of  digitalia  Bometiraoa  etimulated  the  Sol«chcnow'e  gan- 
glion  and  lovroi-od  roflox  activity  before  the  heart  was  son^bly  affected. 
In  regard  to  tbo  spinal  coTd  it  was  proved  that  when  tbo  heart  wai 
killed  by  tbo  local  action  of  polaHh  tbe  reflex  tXinctiona  of  tbo  spinal 
ganglia  remained  intact  for  a  much  longer  period  tbon  when  digitalis 
waa  adminiaterod. 

(Sfculation. — ^Tbo  action  of  digitalis  upon  the  heart  of  tbo  fVx»g  was, 
1  bcliore,  Srat  investigated  by  1^.  Vulpian  {Compta-Readua  de  la  Soc. 
de  Bid^  1855,  p.  70),  who  bus  been  followed  by  numerous  observora, 
among  whom  may  be  mentioned  W.  Dybkowaky  and  E.  PcHkan  [Zeit- 
tehri/C  fdr  WiisenscJta/l.  Zoohgit,  Bd.  xi,.  1862),  A.  B.  Meyer  {Arbeiten 
tut  dem  PhyiiologifJien  Tnstitut  :u  ZitHcK,  quoted  by  Boobm),  Legro« 
•od  iM^roux  (quotcil  by  Goiirpat),  Claude  Bornard  (quot«<l  by  Gourvat), 
Rudolf  Boobm  (Pjtit'jer's  Archio  fur  Phi/»hloyie,  Bd.  v.,  iST'i),  IlomoUo 
{Architxs  QiniraUs  de  Medectne,  July,  1861).  Goun-at  (Giurt/e  Midicale 
de  Paris,  1871),  Fothorgill  {Diyitdtis,  London,  1871),  Faggo  and  SteTon- 
aon  (Trana.  Ro\/.  Soc,  London,  vol.  xiv.),  J.  P.  WUIiaintt  (ArcK.f.  Krper. 
Path.  V.  PKann.,  xiii.  1).  and  K.  F.  Gaalccll  (Journ.  of  PAifsM.,  HI.  48). 

Tbo  statements  of  Iheaa  inrodtigatora  agree  in  all  cattenlial  points. 
One  or  two  of  tbem  have  occuaionully  noted  a  primary  brief  oeoctera- 
Uon  of  the  heart's  action ;  but  tho  rarity  of  ItA  octiurrenoe  shows  that 
it  boa  been  probably  produced  by  some  extranooua  unnoted  Influence. 

Tho  first  distinctive  action  of  the  drug  U  a  marked  Icaacning  of  tlio 
aumber  of  cardiac  beats  per  minute,  due  to  a  prolongation  of  the  dias- 
tolo,  which  may  be  complete,  but  is  inoro  generally  divided  by  an  abor- 
tive attempt  at  vontricuUir  contraction.  Tbo  syatolo  it*  abnormally 
eDergetJc,  so  that  tho  ventricles  become  white  as  the  la.it  drop  of  blood 
Ib  squeezed  out  of  thorn.  As  tbe  action  of  the  drug  becomca  more 
intense,  Ute  rhythm  of  tho  heart  ia  \tiy  mneh  alTectod,  the  ventricle 
and  auricle  no  longer  beating  in  accord.  At  tho  same  time  tbe  diaatole 
generally  becomes  imperfect,  one  portion  of  tho  ventricle  maintaining 
its  syatolio  iipaam,  while  the  rent  dtbilea.  Thus,  tho  extreme  apex  may 
tvmain  hard  and  white  during  the  diaHt4>lo,  and  even  hernial  protrn- 
■lons  of  the  ventricle  may  occur.     Finally,  tho  heart  ia  arreted  la 
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systole ;  tnd  as  tho  mitsule  »a  bnrdons,  or  counse  atl  tts  power  of  r^ 
oponiling  to  olwtn'ail  or  other  oxcilnnU  u  toet. 

In  somo  raro  iDstimCM,  instMid  of  tbo  above  series  of  plienomeu. 
(ho  <liiMto1ii;  poHodit  throughout  nru  prolonged  and  quiet,  and  afUr 
ituroral  periods  of  rglitxalioii,  lasting  for  too  or  twenty  Boooodt,  6n&l 
dtoiitolic  arrcitt  mny  ooctir. 

A*  both  Bouhin  (o;),  ci(.,  p.  1C3)  nod  Dybkovrsky  and  Pfilikan  ('oo. 
rv'f.)  havo  found  thai  thu  elonring  of  tho  heart's  boat,  the  iocroMed 
(norgjr  of  contraction,  and  tho  irregularity  and  final  Bystollo  arroet  are 
pi-odu<;od  by  digitalis  aAor  division  of  tho  vagi  and  dostructioa  of  the 
Hjjinal  cord,  and  as  both  Ackurniann  (quotod  by  Boobm,  op,  «'(.,  p,  158} 
and  BoohiQ  have  found  that  tho  paralyzing  of  the  peripheral  onda  of 
tho  vagi  by  atropine  dooe  not  prevent  tbo  phenomoim  just  alludwl  to,  i( 
is  evident  that  tho  drug  acts  directly  upon  tbo  heart-muaclo  it»olf,  a 
oonolusion  which  is  continood  by  Kulonburg  and  Elironfauua  (quoted 
by  Dr.  T.  Laudor  Brunton,  On  Digitalis,  London,  1868,  p.  61),  who 
found  that  digitalis,  when  locally  appJiud,  act^  at  once  upon  tho  hcail 
On  the  other  hand,  tho  inhibitory  activity  of  tho  ]>oriphural  onds  of 
tho  pDOumogastrics  is  without  doubt  iiicri'aHod  by  tho  drug.  There  is 
no  stage  in  which  stimulation  of  tho  vagi  does  not  oauM  dJaslotio 
arrest.  Indeed,  Dybkowsky  and  P<ilikan  have  aeon  galraniaation  of 
iier^'cs  produce  such  relaxation  in  the  aui'iclce  aAor  the  vunlricles  hadj 
already  boconio  permanently  coulraclod.  Further,  Boulim  has  found  ' 
that  a  Atiinulatiun  of  the  pneumogaMlric*  whtoh  la  lomifficicnt  to  make 
Itself  fvlt  before  poisoning  will,  after  the  exhibition  of  digitalis,  «ius«.j 
diastolic  ari'vHt  lusting  for  inany  niiiiuttvi. 

It  appcan*,  therefore,  that  tho  periphtTral  canliac  inhibitory  appara-l 
tUH  sluiriM  ill  the  »tiniuinnt  action  of  digitalis;  and  as  Bochm  has  found 
that  dilustolic  arnMl  never  takes  place  in  fh>ga  poisonci  with  the  drug, 
after  section  of  the  vagi,  it  la  probable  that  this  mrv  mode  of  death  isj 
really  due  lo  «U]>6r-exc!lation  nf  the  Inhibitory  cardiac  norvos. 

Rudolf  Boehm  (op.  eit,  p.  170)  has  inveAtigatvd  the  inSuence  of 
dtgltalls  upon  tlio  working  power  of  tlio  heart  when  frwd  from  all  con- 
nection with  tho  central  nervous  system.     By  U-ting  tho  metJiod  of 
Ludwig  and  Coats,  he  found  as  a  constant  result  that  the  amount  of  I 
work  done  wsh  incrcaHcd  by  small  doses  of  digitalis;  that  afYor  larpti 
doeoa  a  aimilar  increase  waa  followed  in  a  short  time  by  very  grealJ 
diminution  in  tho  expenditure  of  power  by  tho  heart,  a  diminutio 
apparently  duo  to  imperfect  diastole  and  conjteqiii-nt  non-ndroiasion  of 
scrum  into  Iho  visciis.     By  direct  experiment  with  an  nrtifinial  cirvul 
tion  Dr.  Williams  has  proved  that  tho  cutout  fh^g's  heart  actually  put' 
out  much  more  force  than  normal  uodur  tho  influence  of  digitalis.     J>r.' 
Williams  believes  that  tho  iucrcasotl  work  of  thu  heart  is  largely  d« 
pendent  upon  an  altered  tone  of  tho  muscle,  producing  a  more  complex 
diastolic  erilargemont  of  the  vontriclcs.    That  the  systolic  arrest  of  tlx 
beart  by  di^talis  to  not  of  the  naturo  of  a  pai-alyus  but  of  a  spoam  ii 
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Indicated  bj^  tbo  fhct  tliat  there  are  various  piirulyxing  drugs  wbich, 
applied  to  the  contracted  heart,  will  cause  it  to  rocotnmonco  it»  boat 
(Schmiodcburg,  Beitr.  z.  Anat.  v.  Physiol.,  Fcstgabo,  A.  Ludwig).  The 
experimcuts  or  Francois  I'Vank  upon  the  i»oLntod  apox  of  the  heart 
appear  to  sliow  that  it  is  iipoD  the  muscle  rather  than  upon  the  iotnt- 
cardiao  ganglia  that  digitalis  acts  {Journ.  de  J/c'd.  de  Jiordeattx,  xl.  GT).* 

The  olahorate  oxpei-imenta  of  L.  Traube  {Oaammelte  Beitrdge  cur 
PtUKoio^U  und  Physiol'>fjif^  Bd.  1.,  Burliit,  187 1)  upou  n-aiiii-blooilcd 
koimalA  aliowvd  that  In  doga  tuodoratu  doua  of  digttalia  produce  la- 
oiMsed  artiirittl  proAsuro,  with  lowering  of  the  rac«  of  the  cardiao  piil> 
BfttioR.  Wliei)  toxic  doaoH  were  used,  thcau  phenomeua  were  folIovr<Kl 
by  incrcoeu  of  the  puUo-frcqueiicy  and  full  of  the  artvrial  prvaauro, 
which,  hovrovur,  did  not  (tonimonue  at  the  same  time,  aince  (he  moxi- 
nium  prveeuru  w»«  not  reached  until  the  pulM  had  ridcn  ahore  the 
original,  Dormnl  point. 

The  experimontd  of  Bt)uhm,  Brnnton  {loc.  cit.),  Gourrat  (ioc.  eil.), 
and  KauflnaDU  on  soluble  digilalin  {Rev.  de  Med.,  ir,),  are  in  accord 
with  those  of  Trnube;  so  that  it  inay  bo  coneidurod  proved  that  in 
nummals  mo-lornto  do»cfl  of  digitalis  produce  rise  of  arterial  prosaare 
with  diiuiuialiod  puleo-rate. 

Professor  L.  Traube  has  found  that,  after  section  of  the  vagi,  digi> 
talis  is  in  warm-blooded  animals,  with  rare  exceptions,  incapable  of  ro- 
dueing  the  pulse-raie,  and,  oontrariwiao,  that  when  the  puUo-ft^ueiioy 
ban  been  reduced  by  the  drug,  auction  of  the  nerves  cauncn  an  lRimi>- 
tliato  and  very  markod  ri»o  in  ihe  rate  of  puliation.  I  believo  Boehmt 
had  oxpuri mo n tally  confirniod  lliix,  us  have  also  Kaufmann  and  Gourrnt. 

It  has  boon  HUggCHCod  that  (ho  slowing  of  the  pulse  is  duo  simply 
to  the  increoBod  arterial  pi-ossuro,  but  Jiaut^nnn  (loc.  cU.,  p.  383)  has 
noticed  the  slowing  of  tbo  pulse  without  rise  of  the  arterial  pressure, 
and  it  appears  to  mo  demonstrated  that  digitalis  stimulates  the  cardiao 
Inhibitoiy  nervous  apparatus.  The  experiments  of  Knufmaon  seem  to 
show  that  in  mammals  there  la  not  at  any  time  undor  the  influence 
of  digitalis  an  increased  susceptibility  of  the  peripheral  vagi ;  and  it  is 
probable  that  it  is  tho  intracardiac  inhibitory  centres  rather  than  the 
lihres  of  the  vagi  which  are  acted  upon.  The  occasional  reduolion  of 
the  hoart-boat  in  warm-bloodod  animals  by  digitalis  after  section  ot  the 
vagi  (Traube,  Kaufmunn)  shows,  however,  vithor  that  the  inhibitory 
nenee  in  some  animals  find  another  path  than  llio  pnoumogastrios, or 


*  In  mp|>u*nl  Dfijiorillon  lo  >ll  Ihl)  oliln  «riil*no«  krv  lbs  Kintshn  of  Uoun.  PodhM- 
wtm  ■O'l  t>1arfQi  (_J"um.  d/ /'Aytr'o/o^y,  It.).  Far  sa  »liiboriilv  cliiouuion  of  thi*  pftpAT,  aad 
fitr  lli«  rtoioDi  whj  1  do  D9t  Ukink  II  ihauld  ohan]^  out  Tiev4,  ic«  tiUUrliJ  la  Tiptaf.  Otu,^ 
r«krBU7.  tmi.  a.  TOO  Op«n«ha<riikl  (  Ftr\nuill.  J,r  OinnrMi  /.  /i<«rr.  iltd.,  ISSIP,  rlU.) 
bdinM  llul  d'fluUi  icU  diJTircnUy  opun  tfa«  liglrt  hetrl  limn  upon  Ibr  left,  bdiI  mfnAitlj 
mf>a  the  rijjbl  aD-l  tht  Isft  Dnronirjr  urU'J.  lAUrln^  ihe  iDlier  la  be  overftlltd,  nbild  lbs  torntr 
•Mtoloi  Ro  nor*  hlioH  (ban  nofinnl.  Tii  uiy  lulud  bii  ■lidcDoo  i>  not  niSclvnt  M  csUbllib  s 
Ifctor;  •kiab  In  lualf  uboii  «»  unmiuukbla. 

t  nk  Usf  nag*  1j  iucb  m  la  k>vo  ibo  paint  aamsubit  dvabi/ol.    Op.  eU.,  pp.  189,  ISf . 
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i'liw  that  thero  Is  an  adclltlona!— «omet[inM  ii>o[)orallre,  eomctlmos  offl- 
cicnt — cause  of  the  redaction  of  tlio  pulae-rate.  As  it  bus  been  sbowa 
thiit  (ligitalie  is  capable  of  slowing  the  beat  of  th«  iBolatcal  lieart  of  tlie 
trog,  it  probably  exerts  a  rimilar  InlluutiGu  at  tJmoa,  iu  iiumnula,  upon 
tbo  cnrdiae  muscle  or  its  Inhibitory  ganglia. 

Although  digitaliit  does  incKatiu  the  muscular  «n«rgy  of  tlie  heart. 
It  ecems  acarooly  powlblo  that  ibe  eiiurmous  nm  of  prwaun  produced 
by  It  CUD  be  owing  to  tbia  alone.  This  a  priori  roaMning  hsa  roooived 
experimental  oonflrmalion  from  ilulan,"  Fothorgill  (toe.  at.),  Gourvat 
(^loc.  oi'r.),  Avhoiinann  (^Ueber  die  Wtrkunym  der  Digitatit,  in  Votkmann'a 
Samndvny  Kliniaeher  Vorlrd^  Ko.  48,  Loipsic,  1872),  and  Boldt  (7n- 
augwal  Dittertation,  Schmidts  Jahrbuchcr,  March,  1873).  The  firel 
throe  of  ihoee  investigators  havo  found  that  the  arteriotos  of  tho  frog's 
n'cb  as  seen  under  the  microscope  undergo  very  decided  contraotiou 
«Aor  the  systemic  use  of  digitnlia ;  and  Ackermaaa  atatM  tbat  if  th« 
afodomon  of  a  rabbit  bo  opened  so  as  to  expose  tbo  artcriM  of  the 
mesentery,  s  very  marked  contnictioD,  even  to  the  ]>artial  obliteration 
of  tbo  lumen  of  the  vossvls,  can  bo  readily  sc«n  to  follow  the  oxhibilioa 
of  digitalis. 

Boldi  experimented  upon  curnrixcd  fh>^  a(X«r  tho  manner  of  Cobo- 
heim,  and  found  that  tho  first  offoct  of  tho  digitalis  was  murkod  con- 
traction of  the  artcriolos. 

It  is  elated  byXaufmann  ihat  in  tbo  latter  stngtw  of  digitalis-poisoit- 
ing  the  peripheral  vagi  arc  paralysed  so  tJiat  galvanic  stimulation  of 
their  trunks  is  powerless  to  afTuct  the  heart.  This  appears  to  bo  In 
opposition  to  all  previous  obscr\'ationfl,  and  therefore  must  be  confirmed 
before  acceptance. 

According  to  Boehm,  Traubo  found  that,  if  Iho  spine  be  divided, 
digital!*  is  poworlesH  to  incrcaso  the  arterial  prcosure,  although  lesHcD- 
in^  as  usoal,  the  pulse-rale.  The  same  authority  aUo  states  tliat  Bo- 
coM  baa  scon  an  excessive  fall  of  tlie  arlerial  pretisuru  ensue  immodlntoly 
upon  the  division  of  tho  spinal  cord  in  an  animal  tinder  the  intlueiico 
of  digitalis.  PurUier,  in  his  own  experiments  Boebm  has  attained 
simitar  n-iiults,  or,  in  other  words,  has  found  that  after  scjuirntion  of 
the  small  vcuwls  from  the  voso-nioior  ncn-e-cenlro,  digitalis  doos  not 
{iicroasc  arterial  pruHHiirc. 

These  experiments  would  xeom  to  prove  that  digitalis  acta  upon  the 
Tossols  by  stimubting  the  vnso-mntor  centres  iu  tho  bane  of  tho  bnun  ; 
but  ihcy  have  been  contradicted  by  Ackormnnn  {up.  eit~,  p.  S97),  who 
Rtatos  thai  he  has  mnny  times  cut  the  spinal  cord  and  without  oxuop- 
Hon  found  a  very  niarlcod  rine  of  arterial  pressure  follow  tbo  injection 
of  digitalis.  Unfortunately,  none  of  lh«se  experiments  have,  that  I 
am  aware  of,  been  published  in  detail,  and  it  is  thcTtifure  iniimasjble 
to  analyse  or  to  reconcile  them;  but  Gorx  {Schmidt's  Jakri/uchv,  Bd. 


•  QuoUd  \ij  FulbnrgUI  (tf.  til.). 
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clriii.)uxprceAes  th«  opinion  Hint  Aclcormnnn  did  not  Miy  divide  the 
eorJ  in  hi*  cxporimcnu.  G6rx  himself  fouad  tbal  n  riso  i»  pruduood 
by  di^itnlin  aflor  division  of  tlio  cord,  but  of  so  sinnll  an  amount  oa  lo 
Im  Twulily  BocQuntcd  I'or  by  tbo  inoi'ciiscd  powvr  of  the  liourt.*  It  is 
oxooodingljr  probablo  that  tiorx'e  oxplanatlon  ia  correct;  morcovor,  It 
is  pouibio  thiit  iho  cord  in  thceo  caeee  was  not  entirely  cut.  I  linvo 
found  by  ucluni  oxporimont  that  a  spinal  coi'il  may  bo  so  dividvd  thiit 
tbo  animal  bus  noilhcr  sLiiRation  nor  power  ol'  voluntary  motion  bolutVi 
tho  point  of  Eoclion,  although  auKiciont  norvo-librcs  rcUtio  ihvir  intog>' 
rity  to  Iransmii  vnso-motor  impulsos,  so  that  galvanization  of  n  sonsi- 
tivo  nL'rvo  bolow  tho  point  of  section  prudiiuos  immodiato  i-iso  of  tbo 
Artoriiil  prossuro  wiUiout  cliciling  any  pain-cries  from  lliu  animal.  Dr. 
J.  F.  Williams  (Arch./.  lixper.  Path.  u.  Fhurm.,  xiii.  1)  hos  also  found, 
a(l«r  roducliou  of  llood-pi-OBsui<o  to  soro  by  chloral,  that  digitalis  will 
canso  pi«t  of  promure.  This  does  not,  bowever,  llirow  much  light  upon 
Uia  vaso-motor  action  of  tbo  dni^,  beciiuso  by  enormous  doses  of  chloral 
Ibe  hflan  is  almost  oh  much  afToctod  as  is  the  raso-motor  system.  Di-s, 
llrunton  and  Moycr  (Journ.  Anat.,  p.  138)  injected  digitalin  into  tho  ciir 
of  &  mbbit  whoso  cervical  symiinlbuiie  and  pnoumoK^i^^i'ics  had  been 
doeti-oyod,  but  woi-o  unablo  to  obtain  any  satisfaotory  result ;  there  was 
certainly  no  constant  perceptible  contructjoii,  althoiigli  sotnotiinos  the 
Tossols  were  seen  to  empty  tbomaelves  more  rapidly  than  before  the^ 
injoction.  By  oonsonlancous,  independent  researches,  Dni.  Ringor  and^ 
Saiuabury  (Medieo-Chir.  Tr-ins.,  Ixrii.)  and  Uovant.  DonubUon  and 
Stevenn  (Jovm.  Phymt.,  iv.),  using  the  method  of  Ga«k«ll  moro  or  lew 
modified,  huvo  apparently  proved  that  digitalis  aols  upon  ihu  wulU  of 
the  nrterioli».  They  dostroyod  tlio  ncn-o-contrc*  of  a  terrapin,  oxol^cd 
tlio  heart,  and  eonnodod  bottlos  in  such  a  way  with  tho  blood-vossoU 
that  liiiui<tH  would  run  through  the  aiiorios  and  como  out  through  tho 
veins.  Under  such  circumNtjincDS  they  noted  a  marked  reduction  of 
tho  rate  of  Sow  whvn  soluble  digilulin  was  placed  in  the  artificial 
wruin. 

Professor  R.  A.  Kobortf  ( Tlterap.  Gas.,  vol.  III.,  1837),  in  a  eorios  of 
oxperiinonts  similar  in  principlo  to  those  of  Ringer  and  Sainsbury,  but 
made  upon  the  oxcisod  kidney,  found  that  digitalis  retards  greatly  tho 
flow  of  licguid  through  tho  organ,  and  therefore  acta  directly  Upon  the 
coats  of  tho  smaller  vcasols.  ]  think  that  it  must  bo  acknowledged 
that  digitalis  lias  a  direct  action  vpon  the.  walla  of  the  arterioles,  but  it  is 
highly  probable  ibat  it  alto  acts  vpon  the  vitgo-motor  centre  in  tin  vutlvllcL 

It  has  been  sliown  Ihal  Uie  dlcrotlam  in  tho  fVug's  pulse  is  due 
to  an  attempted  diastole  before  tbo  systolic  impulno  has  yielded  ;  nnd 


■  A  itniiUr  tin  bu  bWD  ab<«rT«d  bj  KiiuftnuiD,  who  doo  not,  boirorw,  bIto  tbo  oitoot 
«f  II  (Im.  lit,  p.  40n!. 

t  IVaftwor  Rebort  Icotod  l*o  rpsslmODi  of  digili*'"  >nil  diyi'lnUm  alilab  tmd  boon  aup- 
plUd  bj  rr«r«i«ar  Stboiioiobarjc,  tb«Ir  iliaooionr,  sb'I  fouod  Ikil  Inilckd  ot  ooDlnctlDS  tb* 
vwMta  *t  Ida  hidiwy  lb«7  mUt*!;  lUlaUd  tli«m  ODil  latrauBd  tbo  flow  of  liquid. 
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Eauftaano  bas  delermln«d  that  in  tlK  mammat  a  elmilar  partial  rclnx- 
ation,  arroBUxi  by  a  renewed  very  brief  aystole,  occara  and  ^v«a  origin 
to  a  double  puJse.    Kauf^ann  baa  also  noticed  that  a  tendency  to  car-j 
dtno  loiaiitis  U  mauifoated  in  tbe  horse,  aa  in  the  ttn^,  under  the  influ- 
ence of  digitAiia,  but  that  in  the  former  aninial  n  permanent,  completel 
cardiac  spasm  never  occurs.    Ho  has  fVirlher  oxperimoalaUy  doIenninc!<l 
that  tlia  diastolic  as  well  as  tbe  §ysto)io  intra-ventriouUr  prasauru  b 
liicreiutod,  but  that  the  dinsloUc  iutraauricul.ir  pre«sur«  b  allghtly       ' 
diminlabod.    If  it  should  bo  heroancr  proved  that  these  are  oonHtaitl^i 
phenomena,  it  would  appear  that  tbe  dru^  acts  upon  Iho  ventricloA'^l 
rather  than  upon  the  aurielca  ^^ 

The  foUowiiiff  proposition   exprossca  our  present  knowledge^  and 
probably  is  very  close  to  the  truth : 

Digitalis  I'n  modentU  dos^  stimulates  the  muscular-motor  portion  of  fAfI 
heart  (probably  ita  contained  ganglia),  increases  the  activity  of  the  inkibUy 
tory  appitratui,  and  cautes  contraction  of  the  artrrioUs,  probably  by  nn 
action  on  tho  vaao-motor  oentrua  in  the  curd,  and  abo  upon  the  walU 
of  tbo  artoriotiM.  As  a  connoquence  of  Uio  first  action,  tbo  cardtao 
beats  bocomo  much  slrongur;  aa  tho  roiult  of  the  loMt,  there  in  narrow- 
m^  of  tho  blood-patlts,  and  to  the  passage  of  the  vital  fluid  an  incrcaevtl 
rosisianco,  which,  acting  on  tlie  already  excited  inhibitory  Ayittoni,  aida 
in  tho  ((towing  of  the  pulse. 

Accordiii;;  to  my  own  oxporionce,  decided  thorapcutio  dodo*  of  digi* 
tali^  in  man  oa  in  other  mammalis  produce  grc.tt  reduction  and  eomo>i 
timi-is  dicrotiam  of  the  pulse,  and  increase  the  else  and  force  of  thai 
wave ;  nt  tho  same  lime  the  arterial  tension  is  augmented.  Foisonout  j 
doses  induce,  after  a  time,  increase  of  the  pulse-rato,  with  smallnoss ; 
and  weakness  of  tho  wave  and  lowered  arterial  preoaure. 

Sphygmogruphio  Hlndios  of  tho  effect  of  digitalis  upon  persons  suf- 
fering IVoni  viiriouit  Hcuto  and  chronio  diseases  have  heon  mtulo  by  M. 
Logroux,  M.  Boriiior  ifiuU.   Thfmp.,  1868,  p.  110),  Constantino  Paul 
(V?i(«.  Thcrap.,  1868,  p.  193),  and  Paul  LomiiTi  {Jourrutl  tte  FAMt.  «t  rf« 
la  Physiol,  1870),    The  problwms  olTbrcd  by  these  gontloinen  are  to 
complex  as  to  rvndcr  u  dclailod  vtudy  almowt  impoasfble;   but,  as  » 
whole,  their  tracings  scorn  to  confirm  my  pergonal  cxporicnoo.    Paul 
Ijorrnin  calls  attention  to  the  fact  that  when  the  drug  bos  roducod  tho  , 
pulee-mte  very  greatly  a  Hocond  abortive  tiyslolo  can,  on  aoscultatioa,! 
aometimes  bo  heard  occurring  during  the  long  dia«t<>Iu,  and  mimo  of  hts] 
spbygmographic  tracings  are  mnrlicdly  djcrolic.    It  iit  ovidunt  that  ir 
man  the  second  syBtolic  movement  occun*  prcciwcly  as  In  animals ;  and] 
It  seems  very  certain  that  tbe  proposition  IVanied  fbr  tho  lower  mat 
mals  applies  also  to  man. 

When  tho  pulse  has  been  reduced  by  digitalis  to  forty  or  fifly ; 
minute,  tbo  change  from  tlie  roouuibcnt  to  the  erect  position  will  not 
infVoquontly  sutllce  to  alter  at  once  iu  character,  so  that  it  will  bocomi 
f<,>oble,  small,  and  onu  hundred  and  fifty  per  miuule.    The  oxplunatioE 
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I  bo  tliat  Iho  heart  < 


ach  a  pattoDt  Is  Just  \a  Ui«  posi- 
tion  in  which  tho  dinstolic  impulM  is  \ma^  overcome  by  tho  oxceasire 
^rstolic  stimulation  of  Iho  drag.  While  tb«  patient  is  rocumbont,  the 
lin«  is  not  puwod  over,  but  tho  additional  stimulatioo  of  tho  oroct  poaj- 
tton  carrtM  tbo  heart  boyond  tho  limit  of  regular  diastolo,  and  the  ovoi^ 
ctfoctit  of  tbo  drug  aro  at  onco  manifested. 

The  faio  of  tho  active  priDciplc«  of  digltaliH  in  the  huiDMi  Ayatem 
has  not  been  made  out,  but  the  exporitD«nt«  of  G.  H.  Roger  {,Compt.- 
Sad.  Soc.  Biol-,  L,  19S3)  e«em  to  prove  that  they  aro  not  destroyed  In 
the  liver. 

Tbo  infloenco  of  digitalis  upon  tho  urinary  eocrotion  la  hoaltb  has 
been  studied  by  numerous  observer^  with  such  diverse  results  ss  to 
prove  that  tbo  action  of  the  drug  on  tho  kidneys  is  so  inconsistent  and 
TEtying  as  to  render  it  probablo  that  it  is  in  great  measure  indirect 
rather  than  direct.  Thus,  Jorg,  Hammond  {FrtK.  Biol.  Dtpl.  Aoarf.  Nat. 
Seietteet^  Phila.,  Dec.  1853),  and  Bmnton  (loc.  ctt.j  have  found  the  secre- 
tion more  or  less  deoidedly  increased,  and  Homollo  {Archives  Generates, 
July,  1861),  Winogradoff  (  RreAow's  Archiu,  Bd.  xxii.,  1861),  Stadion, 
and,  according  to  Brunton,  also  ICrahmer,  Kluj'skons,  Vassal,  and  Shohl, 
havii  found  it  cither  unlnlluunced  or  diminlihitd.  KaufVaaun  has  found 
it  Qiiifunnly  diuiiuishod  in  tho  dog  {Ion.  cit.,  p.  411). 

The  urea  fn  tlio  apparently  very  careful  vxpurimcnts  of  Winogra- 
doff  (lof.  cit.),  of  Stadion  {Prager  Yinteljakrs.  f.  Prakl.  Jleilk.,  1362,  Bd. 
Ixzii.),  and  of  llammond  {loe.  eit.),  was  diminished,  while  in  the  almoeb 
equally  olaborato  expcrimonte  of  Brunton  (he.  eil.)  it  was  increased. 
All  four  observers  notod  lossoningof  the  chlorides.  M^gerand,  itsing 
tho  crystalllzod  digitalln  of  Kativollc,  found  his  urine  iDcreased  twonty- 
fiw  per  cent,  but  his  urea  diminished  twenty  per  cent.  Auguste  AleuS' 
nior  has  sought  without  success  for  sugar  in  the  urine  both  of  patieiils 
taking  largo  doses  of  digitalis  and  of  rabbits  poisoned  with  the  drug 
(Paris  Thesis,  1868).  Kauftnann  (loc.  cit.,  p.  413)  states  that  digitalis 
Imtos,  or  propnnttions  which  produce  local  irritation,  cause  in  the  dog 
sn  tncroaso  in  tho  ctiminatioo  of  urea,  but  that  when  digitatin  is  given 
ID  solution,  so  as  to  avoid  all  local  irritation,  tho  excretion  of  urea  is 
diminishod. 

It  is  very  certain  that  torie  doses  of  digitalis  lower  tho  temperature 
a  number  of  degrees  in  boalthy  men  and  animals.  It  would  soemf 
howoTor,  that  tho  fall  of  temperature  is  generally,  if  not  always,  pro> 
coded  by  a  rise,  as  has  boon  noted  by  Bouley  and  Keynal,  by  Dum^HI, 
J^omarqnay,  and  Locointe  (quoted  by  Brunton),  by  Uiru.  by  Legros 
(7%^  1867,  quoted  by  Gourvat),  and  by  Gourvat  ( Oaz.  Med.  de  Para, 
1671,  p.  572).  Eaufmann  believes  that  euch  rise  is  due  to  tho  local 
Irritation  prodncod  by  tho  drug,  and  asserts  that  if  no  ii-ritalion  be 
produced  there  ta  always  in  the  animal  a  fall  of  rectal  tompemturo 
(0.^0^°  C.)  after  oven  a  feeble  dose  of  digitalin. 

Tho  effect  of  Ikerajicutie  doso*  in  tho  normal  condition  has  itot  boon 


I 


OESERAL  REMEDIES. 

cloeei;  atiidied,  tli*t  1  Ain  awaro  of.  Bat  in  n  number  of  cases,  oblefly 
of  pnoumonia,  Z.  B.  CobleaUt  (Strasbourg  Thosb,  18fi2)  found  tbst 
about  twelve  bourB  afl«r  the  f&l]  of  the  pulse  tiiore  wu  also  a  fall  of 
temporatare.  The  toDdency  of  our  present  knowledge  is  to  ooaneot 
tlio  ciiangos  in  temperature  induced  by  digitalis  with  the  ohangcs  of 
the  ciroulation ;  aud  it  seems  very  possible  tliat  therapeutic  dosos  tn 
boaltli  may  bo  found  to  incrcoso  bodily  beat,  although  in  fever  tlioy 
may  diminiith  it. 

'^TaEBAPEirrios. — The  ohiof  clinical  use  of  digitalis  is  ia  diecaeoeof 
the_hcart ;  and  fVoni  n-bat  has  been  said  of  its  phy«oIo^caI  action  it 
Ic^oally  follows  that  it  shinild  bo  useful  in  loss  of ^u-diac  power. 

When  the  miisdo  of  the  heart  ia  for  any  reasou  unequal  to  the  tastt 
set  it,  the  systoles  become  rapid  and  im|)orfeot,  and  by  this  irrogular 
action  the  ventricles,  neither  complotoly  filling  nor  complotoly  emptying 
tlicmaolvos,  increase  tho  embarrassment.  Under  those  ciroumstanoeB, 
dUritalls,  by  lengthening  the  diastolic  pauBO|  and  Increaaing  tlw  itooo 
of  tBe  systolic  oonlractions.  causes  the  vcntriclce  to  tW  thcmselvoe  com- 
pTetely  tn  ^he  ono  and  to  empty  themselves  completely  in  the  other 
act.  By  Rubduing  irregular  action  through  the  inhibitory  nerves,  and 
by  enurgising  the  muscular  power  of  the  licart-walla,  the  raraody  ia  of 
tncalciilablu  sorvioc,  and,  increasing  arterial  tendon  all  over  the  body, 
cnuM*  tho  disttppearanco  or  lesecning  of  symptoms  due  to  low  preasorv 
in  tho  trterloa. 

It  is  A  logical  nocoasity,  if  our  reasoning  as  to  tho  phyiiiologicnl 
action  of  digitalis  has  led  to  a  corroct  ro«ulL,  that  tho  drug  ahould  bo 
of  tho  groatoHt  Bcrvico  when  tho  lotion  ia  simply  loss  of  cardiac  powor- 
and  clinical  oxpcnonco  tallioawitb  this  a  priori  ni'giimcnt.  Jn  Btmple 
ditatation,  or  in  iimple  failure  of  the  cardiac  mv?'-'-  v-itiirmt  valvular  ^J 
loHiun,  the  results  of  tho  ueo  of  digitalis  aro  most  l.  <  :.i  iIm.  ^| 

yOn  tho  other  hand,  in  simple  hijperirophif  digitalis  duos  harm,  and  ' 
should  never  be  used.  Il  must  bo  borne  in  mind  that  although  this  ^_ 
agrees  with  wbftt  the  oxporimontniiitt  has  proved  to  bo  tho  action  of  ^| 
digitalis,  yet  it  was  discovered  indopcndontly  as  a  clinical  Act  by  prao- 
titionors.  Thus,  Nicmoycr,  who  ridiculed  experimental  tlierapoutics 
because  ho  would  not  take  the  troublo  to  study  thorn  dooply  and  prac- 
tically and  was  therefore  incapable  of  andonttnnding  them, — Miemeyer 
Mys,  "Digitalis  in  pure  uncomplicated  hypertrophy  i#  unxuitablo." 
^^K  Valvular  lesion  of  the  hoarl,  nx  is  well  known,  gives  rise  under  on- 

^^^  bvomblo  circumstances  to  dilatation,  but  in  favorable  cams  to  hypo^ 
I  trophy,  or  rathur  in  tho  groat  ninjority  of  caMcs  to  hypertrophy  with 

^^K  dilatation.  Following  out  the  pHnoiplos  ali'oady  tnculoatod,  it  might 
^^H  seem  at  nrat  that  the  use  of  digiinlis  in  hypertrophiod  hoarts  with 
^^H  valvular  lesion  ought  to  bo  roprobntod.  But  it  is  known  clinitAlly  tliat 
^^H  di^lalisofton  does  good  in  valvular  lusion  with  onlaigomcntof  tlio  heart. 
^^1  The  rostUts  of  logical  deductions  from  our  phy*iologioat  conclusions  ns 
^^^       {MVinisos  aru,  however,  not  really  at  variance  witli  this.    It  must  be 
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borne  In  mind  tliat  structural  byportropliy  and  f\inclional  bypcrtrophjr 
an  difTurvnt  xltiaga :  by  this  is  meant  that  ultliough  a  hc*rl  bo  enlarged 
I  and  alisolutolf  alrang«r  than  normal,  y«t  it  may  be,  rulatlrely  to  the 
rork  required  of  it,  weak.    Thus,  if  1  represents  the  normal  work  of 
Itho  heart  and  1  its  normal  power,  if  Die  former  be  Increased  to  4  and 
'the  latter  to  3  the  livnrt  is  r«ally  In  the  posiliun  of  a  woalc  or^n, 
although  poMMMcd  of  three  timc«  il«  original  Htrcnglh.     llenoo  it  ia 
j-that  digitaliti  'ut  often  u«efVil  in  vulvuliir  diaCMO  with  hypertrophy.     In 
|ibo  Tost  »iyoi-ity  of  Cttsca  the  heart  with  dioearicd  valves  la  in  the  po«i> 
>D  jtut  Hpoken  of;  but  Donietimos  Ihu  work  advancoa  only  to  3  and 
I  strength  to  3 ;  then  the  liypurirophy  becomes  exco9bve,nnd  digt> 
ftlUvrill  increase  ihv  difHcutty.    in  almost  all  caao8  tiro  inec\«sod  power 
)f  hypertrophy,  unless  the  musclo  be  degenerated,  renders  efTeotiial 
aaJler  do»ae  than  cnn  bo  used  in  dilatation,  and  also  increaaw  tlw 
itger  of  the  over-action  of  Inrgo  doaea. 
In  mitrnl  insuffidcney  and  in  mitral  stenosis  digitalis  is_ often  of  grenl 
eorvioe.     It  is  evident  that  in  both  instaucea  the  valvular  lesion  luuda 
aa  its  first  reeult  to  pulmonic  byponemia.    Uow  does  the  digitalis  lessen 
this?    Jn  tho  ease  of  «(enon>,  tha  diastole  being  leoglhcned  by  the 
remedy,  the  auriola  Is  afforded  more  time  to  empty  Itaclf  into  tbo  ven- 
tricle through  the  narrowed  oritioe^  and  at  the  same  time  ia  strengthened 
LJn  its  eontracting  power;  evidently,  then,  the  left  rentriclo  when  ita 
stole  occurs  will  hare  much  more  to  contract  on  than  before  the 
digitalis  wu.t  ndminiatorod,  and  the  amount  of  blood  in  the  systemio 
circulation  will  bo  increased, — i.e.,  the  amount  in  the  pulmonic  circula- 
tion will  be  diminished;  farther,  the  right  ventricle  will  have  groatur 
power  niTorded  it  to  force  the  blood  through  the  lungs, — j.«^  to  rosiat 
tbo  rueoil  trom  ttio  loft  auricle  to  which  tbo  impeded  valve  givev 
origin. 

In  tnitrat  (Muffieieney  the  mechanism  ia  different,  but  the  result  is 

the  same.    The  increased  power  of  the  syslolo  will  tlirow  proportion- 

ately  more  blood  through  tJie  aortic  ori6co  than  through  the  partially 

'Open  valve.    The  opening  at  the  iuaufllcient  mitral  valve  is  muoh 

i-maller  and  moro  ohati'ucted  than  the  aortic  onfiee.     As  the  foroe  or 

[rapidily  of  the  current  incrvascs  iinUer  the  notion  of  digitalis,  tbo 

fHctlon  bt>corocs  greater  at  both  oriliocit,  bnt  the  ratio  of  Increase  Is 

evidently  fur  higher  In  the  itmall  choked  mlirnl  leak  than  In  the  wide 

ikorlio  o|>cning.     Ht^nce  tbo  large  oritice  coni>tantly  gains  upon  tlio 

^■mailer  na  tbo  cardiac  force  Is  increased,  and,  more  blood  pnasing  into 

the  syvlomlc  circulnlion.  the  pulmonic  vessels  are  relieved.    Again,  tbo 

right  venlrielo  shares  the  stimulant  action  of  the  dnig,  and  avts  more 

'  Mrongly  upon  tbo  pulmonic  circulation,  resisting  the  direct  backward 

flow  tVom  the  auiicle.    Tbero  are  cases  of  mitral  cardiao  disease  in 

which  digitalis  eeoois  to  bo  indicated,  but  when  given  acta  unhappily. 

Un  some  of  thcsa  oases  the  augmented  distress  is  probably  caused  by  a 

■train  upon  the  aui-icles.    If  Uie  ventricle  be  slrondy  too  strong  for  the 
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aarie1«,and  if  b;  rinuo  ot  a  very  pnlulotu  milral  vwivo  Uio  backing 
of  the  blood  upon  tliv  kuriolo  is  wry  easy,  it  is  rcmllly  tindonitood  ho\ 
incrawing  the  power  of  iho  ventriclo  amy  augment  tho  auricular  itlruir 
Eepocially  ia  this  coneidoratioB  imporlaat  in  the  light  of  Knannanii's 
researchca,  which  awta  to  show  that  tlio  vetitrii^lo  itt  more  affected  by 
digitalla  tbAD  is  the  fturtcle,  aud  henca  that  a  aliinukied  vontriclo  ma/ 
have  to  bo  mot  by  a  non-otiniulaled  auricle.  I 

In  aortie  oinstrictioit  dlgitaliR  Is  usofut  when  tho  hGart-iMirer  b<^itfl 
to  fail.  Ill  tbcfle  cases  compenaatoiy  hypertrophy,  with  slowneu  of 
action,  Ir  very  a))t  to  ot-ctir,  or  even  to  bccomo  oxcossivc :  much  nioi-o 
froquontly  dooti  this  happen  thnti  in  tnitrol  discaHO.  Again,  in  aortic 
imu^tfnc!/  Hw  prolonged  dinntolo  of  digitalis  action  favors  tho  nitum 
of  blood  to  tho  heart,  aii<l  i*  not  n<lrantngooua.  It  ia  evident  that 
digitalia  is  not  so  generally  uDcfuI  in  aortie  as  in  mitral  disease :  never- ' 
tholoas,  when  tho  hcarUmiiiole  failti,  and  tho  hj-portropby  is  not  coin<  { 
ponsatory,  the  drug  is  uiteful  in  both  aortic  stouoiiis  and  in.'«ufl!icioncy.* 

From  tlie  considerations  Which  have  boon  brought  forward,  It  is 
very  oridciit  that  a  kno^vIcdge  of  tho  relation  of  tho  bonrt-musclo  to 
tho  work  r<.><iuircd  of  it  in  any  individual  cast  is  much  more  oocosMry 
to  tho  Uivrapeutiat  than  to  know  what  valvo  10  disoasod. 

In  "irritabU  heart"  of  soldiers,  a  divcnAo  or  condition  of  cardiac 
irritability  ovidontly  connected  with  muscular  weakness,  and  very 
probably  dependent  upon  oxhaustton  of  tho  inhibitory  nerves,  Dr.  Pii 
Costa  (American  Jovrnat  of  the  Medical  Sciences,  Jan.  1871)  found  that 
In  the  early  stages  of  tho  afToction  digitalis  not  only  acted  better  tlurn 
any  otlier  remedy,  but  even,  when  administered  continuously  for  some 
timo,  often  effected  a  permanent  cure.  When  hypertrophy  had  taken 
place,  the  drug  was  of  little  use. 

Tho  rcliuf  afforded  by  digitalis  in  not  too  inveterate  cardiac  disease 
Is  o^en  in  a  moa.<ure  permanent,  because  the  drug  may  aid  vorji'  malo- 
rially  in  Lhe  proihiclion  of  compensatory  hypertrophy.  Dilatuiion  is 
vartainly  more  apt  to  occur  when  the  muscular  fibre  is  lax  and  acting 
f«obly  than  when  it  Is  toned  up  and  In  vigorous  play;  secondly,  tho 
stimulus  to  action  in  a  muscle  is  almost  of  necessity  directly  or  indi- 
rectly a  stimulus  to  ilK  nutrition  ;  lastly,  and  most  important.  Improved 
systemic  circulation  mean.-*  in  u  fur  moi-e  intense  degree  Improved  blood- 
supply  to  tbc  cardiac  muscle,  ns  is  shown  by  the  follixving  considero-  < 
tions. 

During  sj-stolo  the  cnrdlac  muscle  contracts  so  as  to  Kqueoxo  out 
completely  all  tho  venous  blooil  from  the  hi-nrt-walU.  The  arlerlsl 
blood  onlors  during  dia^tolo,  and  the  force  whii-h  drives  it  into  the 
relaxed  walls  is  derived  from  the  arterial  system.  The  coronary  arierios 
arise  DCitrly  at  a  right  nngle  lo  the  aorta:  the  blood  squirts  into  tho 
latter  during  fivstoluin  an  unbroken  stream,  and  probably  does  not  enter 
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freeljr  tbe  ooronAry  artery.  But  when  the  rcllux  wnro  comes,  tho  aoHio 
Tulve  flaps  to,  and  the  whoiv  prcMuro  uf  tho  bloo(l-<.'olanin  forciw  Uio 
liquid  into  the  open  cardino  arierios.  If  tho  artoml  eyKtom  be  emptied, 
or  nearly  so,  tho  artoriofl  are  not  distended  sufKciently  to  give  orifcin  to 
a  poworAil  reflux  wave,  and  but  little  blood  ontore  the  ooronuy  artery, 
i.e^  the  cardinc  wnlla.  The  dilatod  feeble  heart  ia  anable  dunai;  ejrstote 
to  ft<ee  its  walla  thoroughly  of  Tenoos  blood,  and  during  diastole  the  force 
Is  lacking  for  driving  in  the  art«rial  blood.  Digitalis  enabled  the  cardiac 
muscle  to  ftfM  itaelf  thoroughly  of  venous  blood,  and  at  the  same  time, 
by  restoring  to  a  greater  or  lesa  dc^j^ee  the  normal  balance  of  the  oirou 
Lttion  and  rvniovJng  the  exceu  of  blood  IVom  the  general  venoufi  sj'stem, 
given  the  aorta  ituflk-iont  blood  to  provoke  an  activo  reflux.' 

If  in  aneurism,  op  in  goneral  aipillari/  atfinomit,  there  be  Incrcaacd 
rcsi«tan«u  to  the  circulation,  and  the  heart  have  not  suRicienl  power  to 
neol  thiit,  digitati*  may  be  ueoful,  but  miuit  l>o  omplnycil  with  nntion. 
It  nndoulitedly  incrwincN  arterial  prt'i-'-i.  ■  ,  uml  this  increaHvd  pnaMuro 
mny  prematurely  rupture  an  Blli'-i-oni;.!   u  ■     .rubral  capillary  or  tuar 


opon  jjifl  Uuiincd  wnit  of  an  .1 
th«  purpose  of ''quitlin;;  M. '  . 
1  have  soon  immediately  <   '  1 

In  cardittf  dropsy  In 
Iftting  through  the  b'  :: 
fluid  tlirougn  the  Ui  in;.       i: 


The  use  ordigitalis  for 

I,'  ir.  iiTii'iir-i-rn  U  Very  dangcrou*, 
Ii'll:'    ]  r  "111  ■■  'I  f  li'  reby. 
!■.  hi'   ].r..'..i:  I;,-  rr.l      nly  by  WgU 
■r.    Hill  i)y  cv.'Krii.iling  the  BUrplufl 

i'.    :in  nclion  upon  the  vocuiola. 
Cllnictana  do  not  allow  enough  fur  rlu  if  il;i  vaso-motor  nerves  In 

dropsy.  Without  aajnug  more  an  u,  lin:  i^lmtt  itl  iiide  of  this  qucttlon, 
which  I  have  diacuA-tod  elsewhere  (^American  Journal  of  the  Mi'/iica! 
ScUnces,  July,  1S71),  It  may  be  allowable  to  allude  to  the  oxpunincntu 
of  Ranvier  (Compfi^-Renclus,  ISGO,  p.  132Tj,  who  found  that  when  tho 
Tona  cava  vnt*  tied  in  a  dog,  aixl  the  Bciatio  nerve  of  one  sido  cut, 
odema  occurred  only  in  tho  log  whoso  nerve  was  divided. 

Digitalis  in  largo  doMoe  is  a  ver}'  valu.-iblo  onnliac  stimulant  in 
t^eope  or  sudden  eoUapte  fWnn^hcmonhai-o  or  utlicr  cause.  (See  Prt- 
^fie  Jftd,  and  Sary.  Jonm.,  1874,  p.  273.)  To  overcome  its  slowness  of 
action  1  have  ««od  it  bypodomiityilly  often  with  the  most  remarkable 
eflTuota.  From  twenty  to  thirty  minima  of  the  tincture  should  be  in- 
joeted  into  tho  arm,  and  repeated  in  half  an  hour  if  abaolutoly  ncoes- 
MUy,  or  ouc-fi(lielh  of  a  grain  of  the  digilalin  may  be  subatitulod.    In 


>  t  luTt  Itt  thij  panErnph  ■taod  M  in  {-ivdoui  aiUllont,  atlbouich  lt>«  CTp«dineDt*  of 
Pr«ra«*3r  Harlln  imm  to  iilift<r  (hM  the  cIr(i»bt<Ati  it  mon  boiIvh  In  llie  faeirri  «!in  <liittn|[ 
■jrXvl*.  Tbo  iipptanao  ut  tho  wait  at  a  iliululio  b«art  H  contrnTlpI  «ltb  Ihri  of  a  ijrtoKa 
bon  mftkn  mr,  honivcr,  liwUl  to  adniU  lh«  wneluiion  that  (ha  blood  •niara  Iba  mniilai  M 
ftwtjr  duciOK  iTttDla  m  is  tb*  tint  parlod  dT  illaitolo.  Uoingior,  ct*d  tf  PnfMMr  Hkrtin*« 
ll«»  ■«re  (Ajjilol,  tho  IhcmjiBiilio  roaHninjc  i«'>iilLl  only  hrVTi  lo  bv  chnnccJ  In  nordlnK.  eoC  In 
4rlft  i  th«  Iboti  nnmlnlnx  thiit  tbo  hearten nulo  fctl*  uuil  pun«tfu11j  fijlun  of  irtvrlnl  olr> 
taMloa,  tnd  Ibut  Iharvfor*  ontdlw  ovirntotk  und  ilnrvUian  kr*  apt  to  (o  bi>a<l  in  biiDd,  as 
lit*  tho  rvtlsf  of  tha  (trvuUtioo  ij  tbo  dlglcalii  ni;  Wiax  >bvut  panntnut  niftriUT*  «huip« 
tb  tbo  h*»rt-nanlaL 
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my  exp«rieDco*  tbo  digitalin  has  eovcral  tJmoa  glvon  tiso  lo  severe  local 
irritation,  the  tincture  very  raroly. 

A  number  of  eminent  [iliysicians  a«wrt  that  tbcy  have  obtaltud 
oxoetlcnt  roaulta  by  tlio  use  orbalfan  ounce  of  tho  LinoLure  ofdlgitalii 
In  llie  treatment  of  itetirium  Iremmg,  eHpecially  in  tliase  casM  In  which 
the  pulso  19  very  tioft  and  fiwblo.  Tlie  cviilonco  of  tJie  valtio  and  aafuty 
of  Uie  remody  in  such  caaca  ia  ton  Htrong  to  tie  ovcrlookod,  but  dovs  not 
to  my  mind  {ndicntu  the  pOMOwion  of  nareotic  pruportios  by  tho  drug. 
Tb«  roat  and  aleop  ivhich  havo  followed  Iho  wlminintration  bnve  pcolw* 
biy  been  the  result  of  tho  cardiac  stimulation  and  tho  incroasod  flow  of ! 
blood  to  the  norvu-ccntrcs.  Eiiormouit  down  of  digitalSa  aro  tolonted ' 
in  thoio  casM,  pmbably  bocauxo  tho  heart  baa  bcoome  by  long  liabit 
very  much  bonnmbed  to  tho  influonco  of  stimulnnls.  Their  uso  lA  not, 
however,  ontiroly  froe  f^'om  danfjcr, 

Closely  allied  lo  tho  Ia§t  use  of  dii^italis  is  its  omploymont  io  poisoM- 
iny  by  substanco^  such  as  muscarine,  dflpMnine,  and  aeoniUM,  which  i 
arrest  the  heart  in  diaalole.    Boobra  baa  shown  (^I^uyer'a  Auhiti,  Feb.! 
1872)  (hat  ID  dij^il.iliiupolaoning  of  tho  tn>gy  eron  whoa  systoUo  cordiaol 
arrest  haa  occurred,  thcao  nubstancos  will  ol^en  rostoro  the  cardrasj 
movorocnta>— a  proof  that  real  antagonl:im  exi;<ta  in  their  action ;  and 
Pobh)  reports  a  case  (Brit.  Afed.  Journ.,  Deo.  1872)  of  recovery  after 
tho  ingMtion  of  an  ounce  of  Fleming's  tincturo  of  aconite.  Mp]»irontly 
duo  to  tbo  hypodorniic  injection  of  twenty  minims  of  tiucturo  of  digi- 
talis  and  tho  exhibition  by  the  mouth  of  three  dmoa  in  an  hour  of  a 
mixture  of  tiooture  of  digitalis  (one  drachm  each  do»o),  brandy,  aad 
ammonia. 

Digitalis  la  oAen  of  great  value  in  various  acute  diaeasos,t  snebu 
aJj/natiiic  ptifitmonia  and  adj/namic  feoers,  by  maintaining  tho  ncarn 
QOtion,  It  can  have  no  cfTect  upon  tlio  diitoasca  theinsolvea,  but  may 
help  TnoNt  O])porluncly  to  .luntain  the  heart  during  a  criaia  or  a  period 
of  strain  upon  it.  When  in  any  form  of  pneMmonin  the  right  heart  is 
yielding  to  tho  strain  of  forcing  blood  through  pulmonlo  capillaries 
proiaed  U])on  and  reduced  in  their  aggregate  lumen  by  oxwlulion,  dtgl- 
talis  may  bo  of  the  utmost  sorvico. 

With  tho  idea  that  digitalis  ts  an  active  antipyretic,  it  has  been  pro- 
scribed in  various  acuto  diseases,  sometimes  with  asserted  good  rvsults. 
As  already  stated,  toxic  doses  of  digitalis  at  tintt  elevate  tho  temp^'ro- 
tnro ;  and  proof  is  wanting  that  in  healthy  men  therapeutic  doses  havo 
anydocidod  influence  in  depi-essing  the  temperature.  Thoro  is,  thor 
foro,  no  good  physiological  basis  for  the  antipyretic  use  of  digitalis ; 
the  same  time,  it  is  very  possible  that  it  may  directly  'jr  indtrocilj 


■  Looal  IrrlMtian.  nntl  men  11i«  pmlcicllDn  of  ■bMOMcs,  linn  alio  bttn  noltil  b/  r4rtu 
Hmn^n  baddaa  myielf.    Set  H'ltkoftikt,  CmnolM  Arriiv /.  A'li*.  XmI.,  ivilL  tlif 
ftl,  OntraliUf.  M:l.  nV",,  \fC7,  p.  IRD. 

t  Oannill  [[knk«l,  BntitliaBi  Parri'jn  ilt^tte-C\irarg!Kil Kntt»,m.■»^^\i^  Grinulwa 
DMim  (iiiarttrtg,  ,Iua«>  ISTJl  AoftU,  Lonion  PrattMontf,  S<pt.  XVS3. 
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lowor  tho  lompornture  in  (liflciflae.  Cltulcal  proof  of  this  is,  how«ror, 
Btill  ivKnting.  Ttio  Htrongest  evideneo  in  ^vor  of  such  action  is  fur- 
Disbed  by  tho  rcoorJs  of  Profiwtsor  Wumlarlioh  (^Medical  Thermometry, 
Syd.  Soc.  Trnns^  p  3£J>>,  nccording  lo  which  from  half  a  drachm  to  a 
draobin  of  di^tulU,  giroa  in  dividud  doM  during  three  or  four  dnye  in 
tho  Mcon<l  or  thinl  wcuk  of  Mvcro  typhoid  fever,  Imroodiatcly  produces 
a  H%ht  fall  of  tvmjH-nluro  in  n  largo  ptuporllon  of  tho  oasca,  and 
Minfitimcii  a  con«iUcriililu  full.  Thin  full  in  said  not  to  lant  raoro  than  a 
day,  wlion  tho  tompcraturo  risea  again,  but  In  amw  favorably  afTocted 
doea  not  rugain  tho  original  h«ight ;  iho  pulw  in  very  much  lowered  in 
IVoqucncy,  and  romain.i  about  uniform  for  four  day*.  It  la  evident 
that  at  loast  in  tonio  of  thooo  eaM»t  of  Wundcrlidi's  iho  drug  was  given 
about  tho  time  natural  doforroHConco  would  bo  uxpoctod  lo  occur,  and 
that  tho  slijfht  reduction  of  tomporaturo  brought  about  at  such  time 
doM  not  arguo  very  strongly  in  faror  of  tho  proposif.lou  that  digitaliK 
is  a  poworAil  antipyrutic  in  diiicaHO.  Ftir  raoro  oxt«ni»ivo  and  comploto 
observations  must  bo  mado  upon  a  rising,  not  a  falling,  t«mporaturo, 
before  any  eatisfhctory  conclusion  can  bo  roachod.  At  present  tho 
antipyretic  ubo  of  digitalis  should  ho  purely  tentative.  In  puerperal 
fever,  Winkol  (Phila.  Med.  Times,  1874,  ir.)  bcliovea  digitalis  doos  good 
by  it«  action  on  the  circulation,  by  contraotjn/;  the  arlorioloa  of  the 
uterus  and  by  lowering  tempemturo. 

The  property  of  causioj;  contraction  of  all  unstripod  muaculorflbnss 
hae  beoD  attributed  to  digitalia.  but,  whito  tho  probabilillos  are  oortalnly 
ntcB  aa  io  invHe^lnvestigation,  wo  have  no  dofinlto  knowlc<lgo  upon 
the  subject.  Mr.  Diolccnwn  {Meet^Chir.  Tran$.,  vol.  xxlx.)  asscru  tliat 
it  has  ft  powcrAj)  action  in  cau-ning  tho  utcrua  to  contract  and  to  nrrcflt 
hemorrhage, — a  f«w  minutes  after  an  ounco  and  a  half  of  tho  Jnftiston 
b  swallowed  in  menorrhi^itt,  sovoro  paina  resembling  those  of  tho  first 
■tnge  of  labor  coming  on,  wliJi  a  momentary  prof\iqo  dischargo  of  blood 
and  clota.  If  ihoro  ho  any  present,  followed  by  arrest  of  tho  flow  fbr 
hours.  Sladion  (Si/d.  Sac.  Year-Boak,  1862,  p.  451)  states  that  digitalis 
is  capablo  of  teniporArily  but  oomplotoly  annulling  the  activity  of  the 
sexual  organ*,  and  that  It  may  bo  regarded  aa  a  true  anaphrodlsiae. 
U.  Gaunot  (Phila.  Med.  Times,  Iv.  30)  makes  tho  same  assertion,  and 
adriaoa  tho  oao  of  the  drag  in  tpermatorrhaa. 

The  DM  of  digitalis  as  a  diorotlo  will  Iw  considcrud  undvr  that 
bca<ling. 

ToxicoLOOr. — Id  poisoning  by  digitalis,  tho  first  aymplom  of  any 
•OTority  la  gonorally  vomiting  of  mucus  and  bile,  veiy  violent  an<l  very 
often  rvpoatod.  At  the  same  time  a  feeling  of  boat  of  tho  hoad,  dis- 
oHorod  vision,  and  vertigo  manifost  thctn»olvos.  Tho  pulso  at  this  tlmo 
in  tho  horizontal  position  may  be  full  and  nlrong  and  slow,  but  on  tho 
patient's  rising  becomM  weak  and  rapid.  Tho  fac«  is  palo.  Tho  vomi^ 
Ing  continuing,  profound  prostration  comes  on,  tho  pulso  bocomos  feoblo, 
amall,  irregular,  although  tho  heat  of  tho  heart  may  be  strong  and  hard. 
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Tbo  eyes  are  very  prominent,  the  pupils  fixed  and  dilated  :*  aooordiog  to 
Tarditfu,  an  almost  diagnostio  symptom  la  Ihe  blu«  color  of  the  Bclorotic. 
Abundant  italivHtion  KomoUmoa  oooura.  iKienso  beadooho  and  paina  in 
tbo  bade  or  limbn  nro  oflcn  complained  of.  Diarrbcea  b  very  generally 
prewcnt ;  ibu  urino  nii\y  bo  suppreuod.  Tlio  intolligcnoe  b  of\cn  perfect 
in  tho  miditt  of  pmfoiind  eollapHO,  but  dulirium  mora  or  lutut  violoot 
finally  comes  on.  Poiitli.  nsiially  prucodvd  by  stupor  or  by  convultiiona, 
takoa  placo  most  fruqiiootly  in  one  or  two  d«y>«,  but  bun  oceurrod  as  lftt« 
as  tbo  tooth  day,  and  as  oiirly  as  tbrco-quartcrs  of  an  bour.f 

In  tbo  majority  of  ciises  of  tligititliA-poisoning  tlio  patient  recoren. 
Wbeo  this  happens,  tbo  symptoms  gradtuilty  ameliorate.  Cftrdiu 
weakseaa,  and  oven  n  bruit  lU  souffle,  with  moro  or  lose  oxophthalmoa^  ^ 
ia  said  to  hare  persisted  for  wooks  in  soma  cases.  In  poisoning  hj 
digitalin  tbe  symptoms  are  tbose  of  rapid  dtj>italts-poisoning, — riolenlj 
vomiliii);.  inteufie  cepbalali^a,  and  somotimea  mchiAlgta,  im^uLar,  foobit 
intermittent  pulse,  and  paroxysms  of  suffocation. 

The  minimum  fatal  dose  of  digitalis  is  not  known.    A  largo  tea-'' 
spoonful  of  the  tincture  is  said  to  have  caused  alarming  symptoms  in  a 
young  puerperal  woman  (Tardieu,  CUnigue,  p,  095,  Obs.  Vlli.,  Pari^ 
18fi7);   twenty  grains  of  the  extract  proved  fatal  on  the  tenth  day 
(Ibid.,  Oba,  VI.),  and  two  and  a  half  grammes  of  tbo  leaves  in  incision 
on  the  fifth  day  (/ftiJ.,  Obs,  X.) ;  fifty  granules  (gr.  one-fiAiotb  each?) 
of  digit&Ua  have  been  rooovored  (torn  {Ibid.,  Oba.  XII.,  XIV.) ;  about 
one-fourlh  of  a  grain  of  digitnlin  {Gazette  Hdtdoni.,  July,  1874)  pro- 
dncod  vory  violent  but  not  luLhal  fymptomti.     In  the  only  fatal  caMj 
of  digitalin-poisoning  I  know  of  (Affaire  Coutij  de  la  Pomerraix), 
amount  ingostod  whs  unknown. 

The  treatment,  aflor  tbo  evacuation  of  Uio  slomftch  and  bowels,  and 
the  very  fVee  administration  of  tannic  acid,  as  the  best,  although  an  unn> 
liable,  chemical  antidote,  should  consist  in  tlio  oxhibition  of  opium  and 
of  alcoholic  stimulants,  with  rest  in  tho  horizontal  position.  I  know  of 
no  recorded  experiences  with  the  antagonistic  poisons  to  digitalis,  such 
aa  aconite  or  muscarine.  As  it  is  possible  that  while  so  far  as  tho  heart 
b  Doneemed  they  may  bo  really  antagonistic  and  yot  may  intonsify  tb« 
action  of  digitalis  on  the  cord,  their  use  requires  caution.  ^| 

Two  cases,  one  ending  fatally,  of  what  may  bo  considered  chronis^^ 
digitaUs-p^ixoning,  have  been  reported  by  l>r.  Kdhnhom  (Lancet,  1876^ 
i.  5S3).    Tbo  8>nnptoms  wei-e  Ions  of  appetite,  tinnitus  aurium,  vertig 
lowering  of  the  rate  and  force  of  the  pulse,  diarrhoea,  weakness,  genor 
ann-mia,  and  nyiicopal  attacks.     The  only  lesion  found  at  the  autopsy 

*  Dr.  EtnulHii  (Jfjiiiri.  Mtd.  Warhta'rk.,  ISHU)  dMuili  kdutof  imX\  diM,  accuFdttig  M 
bli  bolUr,  to  dIClalli-paiaoDin;,  *i(b  matiocllan  «r  ihf  giu|>tli. 

f  Sw  out  rcpartol  b;  M.  Dvtb,  quolnl  by  Tnnliva.     In  »  (■«•  of  painalaz  bj 
(fMDmM  of  tinotura  of  ■ligiulii.  uM  la  uantnin  l««nlf  iuni1|;nmniM  of  iXi^ltMti,  Xh»  ijra 
tODii  ••«»  ruiuitlRg.  srul  jinlD  In  th*  hHul.  proitnlioD,  &  tvij  tmtll  foitt, — rartj  p«  nlDDH 
— kOurU,  and  a  sjttoUo  btuit  bnid  Ofrr  tHf  itbnlii  licwit.  Iutiiik  U>  muioitiiii  [ntcoilt;  I 
tba  bus.     Bi^imrj  twcumd  In  two  di>;*  {Mfai.  Sue.  dt  MIJ,  it  Bordt»*i,  1SS4,  3ST), 
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wM  obDj^tion  with  eoobjrrooBJB  of  the  gaatio-intoslinnl  mncotts  mem- 
brane, 

ADMiMsrBATiON. — Dt^talis  m»j  be  given  in  sobatanco  in  the  form 
of  pills  i  tho  (luse  being  one  i^ln  tbreo  tinted  a,  day,  and  mcrvasod  anlil 
iiome  effect  i«  produced.  The  solid  txtract  {Extnidum  Digitalis,  U.S,) 
is  less  reliable  than  the  loaros;  its  dose  is  one-fourth  of  sj^rnin.  When 
B  rapid  Action  is  desirod,  one  of  the  following  ofHcinol  prvipanttions,  or 
tho  diglUilio,  should  be  used:  Inftuum  Digitalis  (1  to  66.S), — doae,  one 
lluidRtcbin  to  half  a  fluidounoe;  Tim^ura  Digitalis  (\  to  6.6C), — doae, 
dvo  lo  tvTonty  drops ;  ExtTdctum  DigitaUa  Fluidum,-~d;o»a,  one  to  two 
drofia.  Atntractum  Digitalis,  U.S. — Abslraet  of  digitalis  in  a  good  prcpa- 
mtion,  tirico  as  .itrung  as  digitalis  itaolf,  and  to  be  given  in  half  the 
do*o.* 

In  emorgendea  whore  winglo  do«w  are  administered  the^  may  bo 
Tory  much  larger  than  those  horu  given.  Thtw,  of  t^o  tincture  tvo 
fluidrachms  or  even  half  an  ounce  may  bo  exhibited ;  of  the  infusion, 
a  wincglawtful.  Moreover,  in  diMperato  cases,  tho  physician  is  justified 
fn  taking  the  risk  of  the  ad  ministration  of  ropeatod  very  largo  dose* 
of  digitalis.  I  huvo  soon  a  number  of  cases  of  oxcossivoly  wvore 
chronic  cardiac  failure,  with  Chcyno-Stokcs  respiration,  orthopnota,  and 
almost  absolute  insomnia,  in  whi<ih  tho  administration  of  half  a  dnichm 
or  a  drachm  of  tho  tincture  of  digitalis  throo  or  four  timos  a  day  hns 
enabled  the  patient  to  resume  for  a  time  tbo  ordinary  duties  of  life. 
In  almost  every  case  of  this  character  which  I  have  watched,  death 
has  finally  come  by  sudden  syncope,  while  ihe  jiatient  waa  atill  gfling 
about  and  enjoying  a  comfortable  life.  I  do  not  believe  that  the  arrest 
of  the  cardiac  action  has  been  due  to  a  direct  action  of  the  drug,  bul 
dmply  that  the  enormous  doses  of  digitalis  have  stimulated  tho  heart 
and  st«adiod  Its  expenditure  of  force,  so  thnt  it  was  enabled  to  go  on 
until  the  taat  particle  of  eanliao  vital  power  waa  exhausted.  I  may 
Ibrthcr  Miy  that  in  the  experience  of  twenty-five  yean  in  which  I  have 
OMd  digitalis,  (Voquontly  in  vuormon«  doMc«,  1  have  never  scon  a  ca^o 
in  which  I  thought  it  did  serious  harm  by  a  toxic  action.  Tho  infusion 
of  digitalis  is  believed  by  many  practitioners  to  bo  more  active  than 
tbo  tincture.  This  is  simply  betnuso  tho  inOision  is  commonly  nscd  in 
mnch  hir^r  dows  than  tlio  tincture.  Kllher  proporatjon  Is  ofHcient  if 
properly  made  from  fVoeh  loavos. 

AVben  digitalis  Is  administered  persistently,  its  first  evident  infiuonce 
may  bo  suddenly  developed  artor  long  delay  (cose,  Philn.  Med,  Times, 
vol.  ii.  p.  24).  It  is  said  thnt  sometimes  the  first  mnrlcod  symptom  of 
this  ao-c^illod  cumulative  action  is  severe  syncope,  followed  by  paraplegia, 
vomiting,  diarrhoetk,  delirium,  general  insonsibilily,  and  death.  Such 
cases  roust  be  extremely  rare :  usually  a  sudden  drop  of  the  pidso  is  the 
most  serious  effect,  provided  that  the  administration  of  the  remedy  be  at 

■  AMOntisc  ta  PiMnkal't  *ip«riinei)t>,  lb<  motl  Mttais  prtpunllon  of  dIglUUi  I)  lbs 
Ihra  MiBiM  tbi  lofojioo,  Md  flmlly  ait  ttnelttrt  [Cliant4-AHmalt»,  1S8I,  tH). 
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tnct  suspended.  It  i»  a  matter  of  much  imitorUnoe  to  detonniae  .vl 
this  oumuJative  action  ta  to  be  expeoud.  It  iii  probably  oonoocled  with 
slow  absorption  ami  ollmination,  and  iii  much  raoro  proiio  to  occur  wb«D 
there  is  no  diuretic  elTuct.  It  b  alto  vury  apt  to  appear  aAor  tapping: 
tbe  sudden  removal  of  presauro  from  the  vveaals  luadd  to  the  picking 
tip  fVom  the  ti»iuea  of  aerum,— aaturatod,  it  may  bo,  with  digitalis 
principlos,^«nd  ab>o  to  thu  rapfd  absorption  of  any  digitalis  wbicb  may 
be  in  tbo  alimentary  canal.  Dm.  T.  linudor  Brunton  and  J.  Th«odor» 
Caali  {Lomt.  PracttUontr^  xxxiii.  2T2>  find  tbat  high  tom|wraturo  so 
weakens  tbo  cardiac  inbibilory  apparatus  in  th«  eat  that  it  will  not 
respond  to  dlj^Etalis,  and  believe  tliat  this  diixot  action  of  iho  bodily 
heat  i-i  in  many  cases  of  fovcr  tho  roa»oa  why  digit^dis  will  not  act. 
Tlioy  caution  against  its  loo  bold  u«i  in  diMason  with  a  iraddon  dulor- 
T«Mence,  booauM  wbon  tUe  tompcraturo  suddenly  falls,  inordinnto  digi- 
talis efTccts  may  appear.  It  .thoiiM  bu  a  gcncnil  pmolice  in  thu  porsist- 
ont  administration  of  diffitnlis  to  interrupt  its  uso  occasionally  eo  as  to 
allow  n  cicamnco  of  the  system. 

As  already  stated,  the  digitalin  of  commoroo  ia  a  complex  body  i 
Tarioii'5  composilion,  pDWor,  and  even  proporlios.  and  there  is  00  sufl 
cieni  reason  for  its  employment.     Kvon  for  h3fpodormic  uso  iho  tinctuft' 
Boems  profbrable,  as  tho  difritalin  solution  appears  to  undergo  change  id 
a  few  hours,  and  usually  causes  more  in-italion  when  injected  thaa  doet 
the  tincture.    Tho  dose  of  digitalin  is  one-fltlioth  of  a  graio. 

CAFPRi— COPFBB. 

The  aeeds  of  the  CafTca  Arabica  are  such  familiar  objects  thai  epao 
vrlU  not  bo  bore  oct-upiod  with  their  description.  It  should  bo  romen- 
bored  that  ronitted  cofToo  contains,  besides  Caffeine,  an  empyirauraatic 
oil,  which  has  decided  offvota  upon  tho  system. 

CAFFEINA— CAFFEINE.  V.S. 
Cafleine  occurs  in  long,  sDow-whilo,  silky,  opaque,  o<loriosB  ci 
sometimes  conjoined  into  feathery  cr}-«tnls,  of  a  fo«blo  bitter  taste.  I 
has  a  neutral  reaction,  but  unites  with  acids  lo  form  salts,  tt  is  soluble' 
In  ion  parts  of  water,  in  160  parts  of  absoluto  alcohol,  and  in  220  part^^ 
of  ether.  It  was  first  discovered  in  colToo  by  Ituuf^  (_.Sehweigg.  Joti. 
(^i«m.  Php.,  xxxi.),  in  1820.  In  1827,  Oudry  discovered  a  priociple  ii 
tea  wliii-h  he  called  Iheine,  whieh  in  1838  was  proved  by  Mutdorand 
Jobst  to  bo  idenlieal  with  caiyeino.  Martins,  Stonhouso,  J.  Attfield,  ani- — 
Other  cbcmistfi  have  also  shown  that  caffeine  is  tho  active  principle  o^^ 
Qvarana  (tbo  fVuit  and  leaves  of  the  Paiillinia  aorbilia  of  Bnuil).  o^S 
Mate,  or  ParayiKiy  tea  (tho  leaves  of  tbe  Ilox  ParaguaHUHis),*  and  o^| 


•  JTWt  li  tued  Id  South  AbisHm  rtrj  Itrgol;  M  >  ■abillluU  for  U*.    AMordlas  la  U' 
mkljm  of  Pr.  rnkoltiar  Itlo  Jkn>lro,  KmiiMiiu  3.S  pnrU  la  ■  lhaun»l«f  «>ir«iM«|  but  U- 
BruasfDond  1.«Jpar  gmt.  of  lh«  alkiilaia  lllti>/t.  TKInp.,  xtULu     It  It  nU  Im  tmlbrw: 
■ISM  <*  ^V  '*  prap«r*t)  u  ordiaat;  int  li,  und  lAkon  with  tag^r  t,aA  ntlk  u  Uri«  |  man  m 
pei)it4r  ii  prcjiorod  bj  poatlng  n|)OD  Ihn  jiowJoreJ  nml*  bolliaf  wal*t,  kod  th«  iaOuiM  i) 
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Uie  Kola  nut  of  AO-ica  (CoU  flcuminala).  II.  H.  Smilb  (Jotimal  of 
Applied  Science,  Sept.  1874J  bos  also  fouud  it  iu  Yaupon  (ttio  l«aros  of 
our  Datire  Ilvx  Cuaain«). 

PuveioMdiCAL  Action. — Tiie  ^luculinr  wukufiilnvw,  tho  iocrena^il 
montul  notivii^'r  niiil  tliu  iiui-ii-ous  dwiIoimimmm  whkh  aro  juduoed  hy 
Strang  colTvo  nru  fuDiiliur  pbonomona  to  idinott  vvcry  one.  They  an 
wUlwut  doubt  birgoly,  if  nut  allogctbcr,  duo  to  tjio  cnffoiav  contained  In 
th« Iwvunigo.*  By  doeoe  of  I'uur  or  five grainsof  tlio alkaloid  a  eomuuliat 
utniUtr  Btut«  of  body  adU  mind  may  be  induced.    Lulimann  found  lliat 

pamirr  I*  prBpi.r0d  by  pourlajc  upon  lbs  pottdfriHl  wMa  boiling  itiktKr,  unJ  tho  iarmian  ji 
•itcfcvd  uj>  Ibruuffh  II  (ubv.  Ihc  btilbouj  tml  <^  wliiob  i«  furni«bfld  vUb  n  Ann  livvrp  or  th« 
t)Wii4c«  it  tbrowu  Inig  boiling  •rkter,  noil  wliea  the  miliar*  roooumsDCM  builiU)^  gold  i>«l*r 
U  |>«af*d  Into  it)  Ikii  prcaipllntoi  lb«  poird*r.  aadtb*  loriulaD  U  UJicii  oImf. 

M.  L.  Iji|UDqiu  (Coin/jf.'Jf*Nif.  .S'or.  lUnOitf^,  vol,  iJ^  l^VO),  £fi  iroiiip&rfttiv*  «xp«rim*ntl 
IDtul«  Qpoo  blmxir,  foDDd  (hat  kola  nut  t,a'l  wBtlat  had  •luilf  tlinllir  *ITwU.  Vor  ta 
■labonil*  towuiil  of  tb«  out.  >m  Di*  Kola  K<m,  Rernard  f(ohuob*rdi,  \*i9. 

CbamUill/  tba  ftlkalold  obuinol  from  t«  and  knam  aa  lliaino  Li  iiltntloal  vttb  MiFsta*) 
ladMl.  mMtof  (h«oa<rfii;*af  vDiamarv*  (Dr.  Cliarl«*  Rito^  Atnrricni  prvjijiti,  March,  lf>^ft]  li 
obtaiiiAl  Ooin  Ibo  rutleoC,  IC  bi>«cT«r,  Ibaeiperlutnu  it  Ui.ThuuinJ  J.  MajraareoiHlBnnol. 
Ibdn*  \a  not  (hjiiologliiallf  Idvntlwl  iillh  oalToloe.  Tbo  arsmiiFnt  Ihst  tM  and  wRb*  diSar 
Is  lb«b  (n*i  «SnM<  OD  lb*  buuinn  bi>d]r,  and  Ibal  thorefuto  lbs  alkaliidi  otoaol  ba  Uanllm^ 
haa  M>  l*na,b«caiun  eoir*t«nUlni  an  coiprnumallc  «il  whloli  U  mad«  during  tba  procaH<^ 
nHllafr  and  U  not  found  in  Ua.  Dr.  Htjt  aosrU  ••  Iha  r«>all  it  hU  sipariai«nu,  mad* 
ifaiafl/  upgn  Ini(i,  that  Ibsin*  dilTera  from  oalTsina  >■  Mloit*:  I.  Th«ino  prlucipallx  ladnMin* 
Mniatlun,  a-hilo  i»ITclna  doei  not.  2.  Thains  protlucca  ipontaneont  ipuma  and  toornlrionli 
wbtia  oaSmna  data  not-  S.  Tbvina  itopaira  lh«  naul  rtdM  urlj  [n  tha  paltoaini  ptDMN. 
•blla  nffeina  doat  not,  If  al  all,  until  In  tha  larj  laat  atac*.  4.  Tba  lecbnl  doaa  it  Ihalna  U 
larsar  tha«  (bat  «f  aaffokna.  Dr.  Mayt  alio  «UIdii  Hal  tbelna  la  a  pawartbl  iDoal  aaailb«li«, 
>hlU  Baffnna  b  aoL  Tba  oompariMB  of  lb«  rarloiu  papvr)  of  Dr.  Uajrt  ( Tnuu.  Orll.  1/ 
/Nif •iVnut,  Pblta.,  ISM,t11L  381 1  Jour>>.  f/  rhyti-,l«-jy,  iriHii«i  Tt-tf-p.  Gai.,  liii.Wt*; 
T)n  PvtytKniii,  ral.r.)doa  nol  ataoi  to  ma  la  oonfirai  all  thaioaJlaftd  dilRoanoac,  wbioh  titi 
•ra  at  r&rianca  wjlh  Iha  rMulti  obtaload  \>y  BtUBlon  and  Caib  (^aaru.  MjiMoluyjp,  rvt.  U.), 
and  tba  matMr  nuit  itUI  be  oanildcHd  aa  inb  judirt.  Tho  «UaIeiJ  naulU  vbtalncd  by  Dr. 
Haji  an  fufflclacl  to  watnint  lbs  trUt  of  th«inr  «iiriiU<  Injveltd  in  1  d«*a  uf  a  third  l»  a  bait 
of  a  fnin  omr  painful  narvH  or  InBaiuad  part*  ai  a  local  tniralbctie. 

OixrniiiiH  U  al>a  ttaougbl  bj  Dr.  UaTi  (A  bs  diiltucl  In  Ira  iibj^olOKlCBl  aelloft  tnta 
eaAtne.  tnd«*d,  it  aaciDt  to  atand  half-my  balvaan  thgiiM  anil  <N>B<iln*  in  iU  iDflsvno*.  It 
4M*MtaMai  ••rtais  thai  th« alkaloid*  whioh  warn  UMd  b;  Dr.  Haf*  vara  pur«  and  imulna. 

*  Tba  In/lulun  of  roaitid  mUoo  dilTori  lu  Ll>  action  oD  buuiaji  Indiiiduala  to  ooeb  froDi 
!«•«  airf  MMfdlng  ID  GonrntI  boiiBf  Iroin  Ibg  infution  of  griian  onlTvi^  Ihal  M  loniC  ago  aa  I^M 
Dr.  J.  Lihnann  tjiparl^nnntod  iiiih  tho  tmpj-rniiiUfvEIa  oil  0/  uofToD.  and  rfaoh«d  Iha  ounoluiiun 
IbM  II  **>  aa  adit*  aubalanoa.  The  rraulu  obliilucd  \iy  tba  varioni  a  ipc  rim  on  tan  Upon  nbal 
hM  been  called  hj  aoni*  w^ton*  bme  br<on  iirjangvljp  oontnujiiil'ir],  and  it  dot*  n«l  atan 
•aoanarj  bar*  Is  folloia  out  tbi*  iDnlldr  In  delnil,  but  onljr  lo  call  aUealion  lo  Iha  »««t 
naasnhaa  at  PrafaMon  Han  and  Murtball  |  Jf<.f.  JVi «.  Phila.,  rol.  til.),  aad  of  ProlnNr  K.  T. 
Xalehert  (/IM,  vol.  Itl.,  1490).  whoto  paper*  eiinlain  a^itaoiaion  of  tha  aholoaTidanoo.  tlata 
and  Uarthall  btliara  that  Ihvj  har«  prorvn  Ihal  Iha  anipjrau mttio  oil  U  ai^i**;  lUloborl, 
baaetar.  balUtM  Uiat  tba  obtnga>  produtad  by  It  In  thiae  npirimcDla  waredua  10  UMbMtlaal 
aUarattan*  in  tba  ctrvnlallon  hflho  Iniolubli  oil  i  claimr  M  hate  iiblnintd  Iha  lam*  rainlU  by 
tho  IntraaanOB*  nat  of  )>ura  oliia  all  {  and  uurU  iIibI  Iha  oil  uf  wOaa  {Iran  tuboutoneauil/ 
ha*  BO  fasatat  alTart  apon  tba  orKinliui.  Il  •aomi  lo  mt.  bowaTar,  Ibal  ttartbgr  ccaaarvhc*  ai* 
MMMSry  bcfoiatba  alalia*  af  Pror«»r  RHoliorl.  Ibal  tbpanpjrtiiinaliaolluf  aoBaa  lalSMlir*^ 
Ma  W  «ao)hUr*d  a*  att&blithad,  and  Ibal  Id  anji  aaie  Ibnra  cauil  bu  fomed  *on>e  aellva  prla- 
eirtai*alnll>aaratbantUa,ilnr{iielbapraoc**of  rswdng  ootToai  probabt/ ibecaffolaa  lt**l[  !• 
Ib  part  tbMc*d  iDtD  Mma  itair  Mmponnd. 
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eight  graiDs  of  caffoino  prodiicixl  incroasod  froquoncy  of  the  puls«,  very 
fV«quent  nrioatioD,  txemulouHnoss,  oxcitcd  mental  action,  pawing  into  a 
form  of  delirium,  with  confusion  of  thought,  visioDx.  and  liDally  a  deep 
Bleep.  About  two  hours  after  taking  twelve  grains,  Dr.  Pratt  waa  B«iEcd 
witii  inteoBe  physical  restleuness,  conjoinod  with  a  very  uneasy  oonditioo 
of  the  mind ;  very  marked  general  muscular  tremulousnees  soou  followed, 
and  tbo  mental  anxiety  increasad,  After  tbie  atate  paased  off,  there  wu 
obstinate  sleeplessness,  with  aotivo  and  peroistent  thinking,  and  IVeqaent 
urination. 

The  iiidiienoii  of  the  alknlold  npoii  frogs  has  been  studied  by  Albert 
(DeulSihc  Klinik,  1853,  p.  370),  Faick  aud  Sluhlinann  (  Virchote't  Art^ic, 
Bd.  xii.  p.  363).  Mii.'.churli);!!  {Der  Caffao  unJ  dit  Chocolade,  B«rlin,  1869), 
I.  Hoppo  {L'hcko  J/rrf.,  1858),  Brill  {Inafuj.  Diif.,  Marburg,  1861).  0«cw 
JohannsL-n  {Inaug.  Diss.,  Dorjijit,  1809),  and  Tarious  other  obswrvcrs. 
The  minimum  futal  dose  is  stated  by  Leveu  (Arch,  de  Physiol.,  1858)  to 
bo  .015  grain  in  a  frog  uf  moderate  eize.  A<;(^ording  to  tho  variou* 
observers,  tho  diiof  syniploms  induced  by  poisonous  dosos  in  th« 
babnchian  are  mimuulur  quietness  and  weakncsi',  witti  diMnrbance  of 
reepimtion,  succeodod  by  u  t>tugc  of  violent  tetanic  convnlsiotts,  ending 
in  general  paralysis  and  death  by  asphyxia,  tho  hoart  boating  afler  tlw 
cessation  of  rospiration,  although  evidently  much  aflbct«d. 

Tohannsen  denies  that  there  are  any  true  convulsions  produced  !»' 
tho  frog  by  caffeine,  but  merely  a  rigidity,  muscular  in  it«  origin  anil 
Tjry  clot*ely  allied  to  tliiit  produced  by  heating  a  muaele,^t.(.,  to  pQ«t- 
mortem  rigidity.    Pnitt,  however,  pravioua  to  ilio  publication  of  the 
paper  of  Johannseu,  had  very  ek-ai'ly  rucognl^ed  the  esiaience  both  of 
this  muscular  stiffbess  and  of  convulmous,  and  had  pointed  out  the 
difforencofl  between  tho  liiiter  and  thuitg  of  htrj'ohninOidifloroocee  which 
are  the  re«ultof  the  peculiar  condition  of  tho  muxclaa  in  caffcino-poitton- 
ing.    IIo  says,  "At  tho  conimonconi(<nt  ihero  la  tho  usual  rapid  aciioa 
and  abrupt  contraction  of  iho  muncloa ;  but  as  tho  phononiona  go  on 
tbo  musulos  seem  to  act  sluggishly,  requiring  quiUi  an  interval  to  cod 
tract  and  relax,  .  .  .  tho  spiniil  cord  having  to  deal  with  muKclea 
ready  much  contracted  by  tho  local  action  of  tho  poison  on  their  iibroa ." 
Moreover,  Leven  (loc.  cil.,  p.  182)  destroyed  entirely  the  lower  third  of 
the  spinal  oord  in  a  frog,  and  admiuislnred  caffeine,  when  the  charac* 
teristic  convulaiitna  appeared  in  tlie  upper  two  thirds  of  the  animal,  but 
not  in  the  lower  third. 

Pratt  included  all  the  tissues  nf  a  frog,  except  the  spine,  in  a  tight 
ligature  just  above  the  biflircation  of  the  aorta,  and  administered  calTelne,! 
when  the  antvrioi'  legii  became  very  stiff,  and  had  also  oooaeional  »cvere 
convukion.i,  in  which  the  hind  legs  participated,  although  botwoen  the 
paroxysms  they  were  perfectly  relaxed.    He  also  noted  in  a  number  of  | 
exporimenis  that  the  hind  legn  became  very  rigid,  but  not  convulsed, 
after  the  lower  portion  of  the  spinal  cord  had  beoo  removed  and  th8,j 
animal  poisoned. 
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Bachbelm  and  Eiftenmeiiger  (quotvd  by  Submiedeberg)  <;orroburAto 
the  nuiculurclinngiM  noted  by  Jobiuinaoii,  but  insist,  with  I'rutt,  Utnt 
tliero  nr«  also  inw  n«rvou«  convuli'ions.  O.  Scliiaiedoberig  {Archiv  fur 
Hxper.  Pathol,  unit  PAfirm.,Bd.  ii.)  bylioviw  that  b«  liasi  reoonoikd  (how 
diffvruucus  of  obBvrraiiuns  by  finding  thai  ihu  iilkuliiJd  ucts  mucb  more 
poworfbllf  upon  Ibii  iuuslIus  uf  Itaiiu  tompoi'ui-ia  ibau  upon  thos>e  of 
;  Sana  Mctilenta ;  so  that  u  do»o  of  calTuinti  n-bicb  caiinca  int«nM  geDcral 
n)tu<.'ular  siiffiiCM  in  tho  fui-mor  pi-oditci-ti  iti  the  litttvr  only  true  OOD* 
volsioDH,  the  conrukions  in  1{.  tomporariii  bi-iiig  provonCvd  or  maakod  by 
the  disotder  of  the  muscloa.  The  most  raoent  rasoarchcB  (E.  Lftbtood, 
La  Caffiine,  Paris,  1883;  W.  i-'iluhno,  Ar<^.  f.  Anal,  vnd  rhysiot^  1886) 
indicate,  however,  that  the  diffcreuoos  depend  to  eumc  cxti'iit  upim  tlie 
aize  of  the  dose,  but  in  still  gi<eatur  det;ree  upon  vanutioim  in  tho  aon- 
Biiivvneu  of  Individual  fro^a;  thus  Kobert  {Arch.  f.  £xper.  Paik.  u. 
Pharm.,  xr.)  fouud  that  frogit  of  the  same  species  ai-e  vory  mueh  titor* 
BURCoptible  in  the  xpHiiglbiui  En  the  autumn.  The  rigidity  and  paralyaia 
aru  mUAvular,  and  the  olabonite  HludiiM  of  Leblond  appear  to  proro  that 
there  are  two  Htiig(!)t  {a.*  in  vuruti'iEic-puiBOiiIng)  In  the  action  of  caflToine 
upon  the  frog  musolc, — a  primary  »tag«,  with  exaggerated  muscular  ex- 
ciliihiliiy  »od  a  tendency  lu  prolonged  tutanio  coutraotlons  and  momen- 
tary 8lim»la(ion«,  and  n  final  8tago  of  rigidity  and  lost  excitability. 

The  action  of  caffeine  upon  thu  miucle  ia  readily  dvmonstritlvct  by 
throwing  the  isoluled  gnetrocnemiuB  of  the  iVog  into  a  onc-pcr-c«nt.  or 
even  a  weaker  solution-,  in  from  two  to  three  minulcs  the  muscle 
bucomoB  cuntntctod,  swollen,  round,  stiff,  and  unable  to  respond  to  the 
galvanic  eurrvnt.  That  it  is  the  mustle-flbre  that  is  alfuoted  is  shown 
by  the  cxporimonla  of  I'ratt  and  Voit,  already  quoted,  in  eoujuooUon 
with  one  in  which  Pratt  found  that  when  an  isolated  muscle  was  soaked 
in  s  BOhition  of  curare  antil  the  nerves  were  killed,  and  then  thrown 
into  a  solution  of  calTuino,  the  usual  rigidity  was  developed.  Johannsea 
(Jm.  eit.f  p.  22)  states  that  when  a  muscle  under  the  microscope  is 
touched  with  calTeine,  its  fibres  can  be  seen  to  contract  half  their 
longtb;  and  Paschkis  and  Pal,  in  a  aeries  of  elaborate  oxperlmonta 
{Med.  JaArb&eher,  1886),  found  that  caffoiiio,  tlieobromine,  and  xanthine 
Bret  augment  and  then  destroy  the  contnictlliiy  of  the  frog's  musola 
with  which  they  are  brought  tn  coiitai'L  Cafluino  (trluiethylxanthino) 
waa  the  strongest )  tlieobromine  (dimulhylxanthine)  tho  next  in  power; 
xanthine  the  weakest. 

In  birds  poisoned  with  caffuino,  tlie  symptoms  (Brill,  toe.  eit.,  p.  66) 
■re  Irregular  uoveiuenis,  apparently  to  eomo  oxtonl  due  to  corebral 
disturbance,  increased  nipiiilty  and  irregularity  of  respiration,  spas- 
modic tremblings,  and  IcUinic  and  olnnic  convulsions,  with  ]>aralytio 
phenomena.  In  mammuU  tbo  rvsulta  of  lliu  loxa>min.  as  noted  by 
various  obser^'ein,*  are  roatlcssncM,  hurried  respiration,  at  (intt  a  slight 


*  L*T«a  (.Inlfm  Ji  npipluyir,  IdSSi  Amorj  (Batian  .Vnfi'nii  mud  A>rv<*«i'  Javrmal, 
L,  1SOI}i  FnuHUii^a.  IMS);  Alci.  Btni  Ml  (A,W.'i.li>,v*  Hal^ial  JturnKl,  Oti.  IHTS). 
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loworin;;  n-d  aftervraraB  «  dccidvd  ekvAtion  of  temperature*  (A1*m. 
BoaiwU),  muscular  wviiknutw,  toUnic  aii<i  clonic  eoDvuloionx,  iocroaaiiig 
gonoral  paresis,  and  finally  doiith,  npparontiy  from  pumlyLic  airwt  of 
rotipinilion.  Tboro  i»  Httll  n  good  doal  of  uncertainty  aa  to  the  nutun 
of  tho  conTiil;tioD« ;  l>ut  Amorj'  iu  some  not  very  coDcluaiTO  oxperi- 
msnts  found  that  thoy  did  not  occur  bolo  v  tho  point  »t  which  he  bad 
divided  tho  cord.  If  thi«  result  bo  correct,  the  convulswns  must  bo 
cerebml;  but  conlirnuition  ia  lackinj-.  Uaponaky  (Relehert's  Arekiv, 
1868,  p.  !>26)  hae  found  that  foi-ced  artiticial  respiration  in  groat  raeas- 
uro  euspondfi  the  conTulsions-t 

Xervoue  iSysfnn.— There  ia  no  evidence  that  OAffoina  exorta  a  ror^j 
marked  influence  upon  Lhe  cerebrum  of  ibo  trog,  or  even  of  aomu  uf  tha 
lomr  mammala,  unlees  the  oonvulmona  induced  by  it  are  ticliuved  to  be 
tho  reaalt  of  some  such  action.  In  certain  of  tlio  higher  anliuaLi,  such 
as  the  cat,  it  ofXea  producos  a  condition  of  aliuoal  tVanlio  cerebral 
dtement.  In  man  the  iiicrt.'a!>o  of  brain-poivcr  produced  by  cofToe,  tea, 
guarana.  ami  olbtT  dnig»  cotiulnitij;  cafToino  and  the  allied  atkaloida  is 
undoubtedly  real,  and  we  tuuttt  conclude  thai  catfeioo  ia  a  puwerfuli 
itimdant  to  thti  cfrAral  ortrx.  It  appean  to  me  to  be  our  most  certain 
flnd  effoctivc  Htlmulnnt  of  the  nurvo^centres  connected  with  tJie  inteU 
Icotual  fVinctionn.  Thu-ii}  ccnlrcH  who»e  function  la  oonaoioasnoss  Kre 
greatly  atimuluted,  atid  wnlicfulniisit  rcaultjt,  while  again.  In  cont 
with  opium,  caffeine  iiicrGUMH  thu  activity  and  power  of  tho  roRaonl 
fkcuhio»,  at  knot  ait  much  as  it  docs  that  of  the  Imagination,  OoAm' 
propanw  for  the  netivo  work,  both  mental  and  phyBical,  while  opioi 
loads  its  votarios  among  tho  reveries  and  dreams  of  a  poet> 

Tho  convtilsions  pi'odiiced  in  the  fh)g  by  cafteine  seem  to  ha  sptiiali 
Both  Fntti  aii'l  Lohlond  have  found  that  section  of  the  cord  high  up' 
does  not  prevent  thorn,  so  that  thoy  nre  not  cerebral ;  while  In  Pratt's 
expsrimenis,  as  well  as  in  those  of  Loven,  destruction  of  the  spine  pr^ 
vented  their  development.  The  concluaiou  eeems  establiahcd  that  i 
the  IVog  caffeine  acU  at  a  motor  tpinat  alimulant  and  aUto  a*  a  muxU- 
foiton-l    The  pb^'aioal  restleaaneaa  and  treinuloiianoKH  produood  in 


•  AlltMlon  bM  rM*nll7  btun  mIIhI.  Mpwlftll]>  bjr  Prataioi  ]liDi,la  ItetlFMU  «f  fdU: 
vpOD  aoliuul  tcinpsnluro.  Us  itntia  llnl  mUoln  iloM*  bir*  so  affMl  npan  lh«  bodll/  IM*- 
parMnr*!  dm**  Junt  nnou|[h  to  ]iri>ilaoa  ili|[lit  laiio  )]>mplaifu  oftOM  k  rtM  of  V.A*  C. !  ttut 
•lT«diwai  MUM  an  olHullaaof  I*  tiiI.i*C  Ibe  mulmaM  btlag  rwrlbtJ  la  aoe  (at*nboan| 
doiM  wh<<ih  ritpidlj  kill  hat*  r»rj  lilll*  (tTwt  npoii  llie  Uiii{Mnlur«  [Artl,/,  Sf^r.  fmlk.^ 
nnm.,  i(.3l)> 

t  Id  ■■■  sUbomlc  *6rla  or  BUTivrlnimbi.  Dr.  Bmnntt  (BriHti  Jfwffral  JoaraaJ,  )n4< 
fbuail  ll>«l  lh«  minliuuni  littitl  di>>D  uf  Ilia  jinlmn  lot  tb*  <mt  kod  tha  nbbil  *w  k  llltl*  am  > 
(rain  lur  tbo  poand,  Otb  anl  n  hiilf  gr*lDi  brlnK  rtqulrvd  let  ■  flTapmukd  •klBkl. 

I  AIix.  Kanafli  Im*  bfuiighl  lurvknl  Uie  Ibeoij  {loe.  lii,,  kod  A>iii^  Jtnlirvt  Journal, 
ISN)  <biil.<iir«lu*  |>n(al;»M  lUo  poiterler  cuIuilui  <)f  thti  cord  oithml  aSMIini  lb*  nOKrWr 
evtaruDiE  but  bli  eaidpuov  ■pfttaf*  to  mo  iti-ii[!li<iFpl  to  finto  b&a  cuooluiUiu.  M*f  gmaodt 
bi*  b«litf  ehivflj  on  nniting  llml  la  jiuIiuodI  Tmi;!  nod  nbblU  s*''*n)>*ll>^  «f  l^*  pnlwIOT 
MlDinu  of  (]>»  cipwod  cord  proiluopl  ollhgr  no  uiutaiiUr  miiiikfliuni  or  ant;  woh  ■•  WMf 
f«tjiiiuahinor«r«blolbsntlio)oi>n)vakgi)  by  gmltauluiiluBor  Ibo  kulKtor  o*l«na>. 
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bj  «xooseiv6  doeoe  of  cofftte  and  t<w  nro  prububly  rather  Bpiiul  tban 
oorebraL 

Tho  motor  nerves  appear  net  to  be  affected,  since  Alox.  Bcnnott  hati 
fount]  lliat  nflor  <loalb  Oom  thtiiiio  tbcy  retain  itioir  uoriiial  Mscvpti. 
bUily,  nnd  Pratt  eurrauodod  one  crural  uorv«  of  n  IVog  wiili  it  piuio 
"of  tbiuao  and  water,"  and  irritated  tbe  epinal  cord,  wlioD  bulb  )u^ 
responded  with  uniform  ulacnty.  Dennett  also  tied  the  crural  artor^ 
of  «  fVog,  poieoned  It  with  the  alkaloid,  nnd  found  that  inflation  of 
the  cord  produood  equally  active  conlructions  in  the  two  lej^  Upon 
the  BeoAory  nervea  it  let  atfinnod  that  the  poisou  acts  morv  dvoldodly. 
Tbe  chief  evidence  in  furnished  by  Pratt,  who  found  that  wbon  tbo  lefX 
aciatio  ncr\-o  of  a  iVog  woa  iturrouiuled  by  n  paHt«  of  tbeinc  and  water, 
after  ten  miiiuloa  irritation  of  the  ri^^ht  foot  produced  rellux  muri»- 
ments,  while  ii-ritittion  of  tbe  leil  foot  fuiled  to  elicit  any  TONjionw). 
Leblond  bna  noted  niurlcud  bypera^atbeBia  in  the  (rog,  and  Kuinpf 
affinnit  {Sthmidt't  Jahrh.,  Bd.  oei.  p.  123)  that  inci<eaHod  icnsibilify  of 
tbv  nkin  can  bo  duinonDtratod  in  man. 

Circviation. — Cnfl'eiiio  hait  a  direct  influence  upon  tbe  heart,  aUbou<*b 
that  vtwiut  conliniictt  to  beat  in  animala  poisoned  by  lliu  drug  aflor  itio 
ccawition  of  renpiration.  According  to  VoJt  (quoted  by  Brill),  in  tbe 
frog  tiie  rapidity  of  tho  cardiac  pulHaliun  itt  at  6ral  incroowKl,  but  tho 
pulHutions  become  i>lower  and  slower,  and  are  accompanied  by  irrvgu- 
lurity  of  rhythm,  the  heart  finally  ceasing  to  act,  but  fittll  roepondlo^ 
io  stimuli  at  a  time  when  tbe  voluntary  muscles  are  absolut^y  dead. 
Falk,  Steeblmann,  and  Johannwn  obeorvod  that  caffeine  firat  incrcaac«i 
and  tbeo  lessens  the  ft«quency  of  the  cardiac  puliuitiona  in  tbe  IVog. 
According  to  Joliannsen,  the  lessening  of  tho  frequency  eomoa  on  tbe 
more  quickly  and  tbe  mora  powerfully  as  the  aiso  of  tho  dose  la  in- 
creased.  After  a  time  tbe  heart  begins  to  beat  irregularly,  with  sborl 
intermiasioDa,  which,  as  time  goes  on,  ^row  longer  und  longer,  till  at 
latt  movcuiunl  voaMS.  Jobannson  found  that  tho  action  upon  tho  out- 
oat  frog's  heart  was  tbe  luimo  upon  tbo  viscus  in  tilu ;  Leblond  confinas 
Lbii,  and  etatos  tbnt  tho  heart  is  liaiilly  arrestod  in  systole;  so  aUo 
dooa  Dr.  Thoa.  J.  Mays  (Therap.  Gai.,  lb'S&,  i.  84), 

Aulxirl  and  llaiiso  (^PjOkger't  Archie,  v.  GOS)  find  that  the  action 
of  tbu  alkaloid  ugion  tbe  pulsations  of  tho  frog's  heart  varies  greatly ; 
and  indootl  the  individual  experiments  of  tlie  authors  previously  quoted 
abow  Mia-h  variation.  Tliis  is  confirmed  by  tbe  research  of  Dr.  Kios- 
cbiro  Uaki  (Inauj.  Z>u».,  Stnuvburg,  1864).  This  investigator  «x- 
pvrimenlMl  uitoa  the  cut-out  frog's  heart  with  tbo  Williams  apparatus, 
and  feund  that  tbo  pulsu  wim  variously  affected.  In  most  of  bis  ex- 
|>ehmentM  the  arlorial  prosstiru — i.e.,  tbe  heart's  work — was  markedly 
leaseDed,  but  in  a  few  onsos  it  was  distinctly  increased.  In  the  aevigntb 
edition  of  this  work  it  was  said  that  the  evidence  ihiM  far  brought  for- 
ward indicated  that  cafTeine  exerts  a  double  influence  upon  the  frog's 
heart,— <a  small  dctea  stimulating  it  and  iaereasmg  its  iciffi,  and  in  larger 
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doses  paralgzing  U.  This  cooolUBioQ  seeoui  to  be  lu  accord  wltli  tho  taon 
Kcent  res^arcbea.  Thus,  Paul  Faval  (7%em,  Lyoo,  ISd7,  357)  6u4i 
that  in  a  proportion  of  ten  ocnligrammes  to  one  hundred  And  fifty 
gratnruM  of  artificial  blood  iho  alkaloid  reinforcM  iho  iiolntixl  frog* 
boart,  giving  iu  coutraoliona  nior«  ain|ili[uilc  and  moro  oncrgy,  but  lluti 
Btronger  doMW  depresa  lite  bean,  au<l  linally  arrest  tt  in  diiutiolo ;  awi 
Dr.  II.  C.  Beyor  (Amtr.  Jour.  Hed.  Sei^  Joly,  1885)  liM  reucliiid  limiUr 
ooDcliuioDS  Willi  tlw  fawrt  of  a  tvrmpin. 

Tbo  rowilts  obtained  by  rsriouti  exp«rimonlora  upon  mammals  an 
in  thoir  general  nppaamnoo  ooDtrodictory,  but  arv,  howvvor,  I  believe^ 
roooncilabto.  In  altompttng  euok  rci-oticiliaiion  it  Mems  better  lo  di»- 
cuw  wpamt«ly  tlio  offi!Ct«  of  Uio  drug  upon  arlerial  pm«ure  nod  pulse- 
rate.  In  tbo  Aubcrl  and  lloaso  {IflHt^er's  Arcliiv,  r.  60S)  experimenis, 
caffeino  usually  produced  pronounced  fall  of  the,  nnerial  pressure, 
altlKMigb  in  one  experiment  thero  was  a  distinct  rise.  It  is  to  be  twted 
that  the  i«ttcni-ch  was  made  with  ODomtoasdoeosof  oaOSaiae,  and  ufiually 
upon  doga  under  the  influence  of  oarootios.  In  two  experimeuis  upon 
Rlooholintd  dogft,  Profeeaor  Bins  {ArcAivf.  Erper.  Path.  h.  PAarm^  Ix.  3G) 
oblainod  a  pronouiMied  rise  of  the  arterial  pressure ;  while  Maki  (  fnau^. 
Disi.,  StruHMburg,  1884),  experimenting  upon  animals  under  tbo  iuflu* 
ence  of  atropine  or  chloral,  obtained  afler  large  doses  a  dnttinol  Ihll 
of  the  arterial  pressure,  which  iu  a  few  cases  was  preceded  by  a  nra. 
It  iit  UTidvnt  that  the  method  of  research  employed  in  thetm  oxperl- 
mentH  mnkcs  it  impossible  to  draw  any  very  poHitlvo  conclusions.  In 
normal  animals,  Levon  found  in  the  tirsl  stages  of  calTuine-poisomDg  a 
dialinct  increase  of  the  nrturial  pnmure,  and  In  the  otaboraio  espeii- 
nionls  of  Professor  Iteichert  (^Therap.  Gas-,  16ft0)  it  was  note<l  that  in 
tbo  normal  dog  caflcine  injocied  into  the  jugular  vein,  in  muderat* 
amoant,  oansed  a  primary  fall  of  pressure,  followed  by  a  rise  abovt 
the  norm,  followed  in  turn,  if  the  dow  bod  been  lan;o  enongb,  bya 
marked  fall  of  pressure.  Very  large  doM«  of  caffeine  produced  a  per- 
sistent fall  of  pn-ssure.  ending  in  final  diastolic  arrest  of  the  heart.  It 
la  plain  that  the  primary  fhll  of  pressure  was  simply  duo  to  the  eaffebie 
first  reaching  the  heart  in  concentrated  doae,  yul,  although  in  uune  of 
the  exporimenta  was  the  rise  of  pressure  very  great,  unless  very  large 
doses  were  employed  it  occurred  almost  invariably.  Leveo  as!<orts  tbnt 
after  he  had  divided  the  pneumogastrics  and  sympatbetics,  and  iHulated 
the  heart  from  all  the  nerve-centres,  caffeine  eiill  inctvased  the  arterial 
pressure ;  while  ProfoasOT  Reiobert  states  that  not  only  H  the  inrrooM 
of  the  prew<ure  seen  when  the  animal  Is  motionless  with  ouraro,  but  also 
after  destruction  of  the  raso-motor  centres  in  the  medulla  oblungata. 

The  evidence,  therefore,  scema  conelu-sivo  that  caffeine  incrcaara  tht 
arterial  pTffture  indeptHdently  of  the  easo-motor  crntrrt.  Professor  Boic-hen 
believes  the  rise  to  be  due  to  an  notion  on  the  mutwie-fihros  in  the  walls 
of  Iba  blood -vessels.  But  we  have  no  diivct  pixK>f  of  the  correct 
of  this,  while  all  the  experiments  upon  the  frog's  heart  (soo  preceding 
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pdkrngraplis)  indfcaUi  Uiat  to  tmidl  dotes  tliu  drug  ftCU  vpon  Ihe  kearl  m 
ft  direct  stmiUaNt. 

In  the  adTitncod  tnnne*  of  ciiffotno-poiitoiiiag,  both  the  htart  and  the 
nuo-motQf  t^tem  are  without  doubt  drfmttd,  so  ibkt  thi>  mum  of  Uto  full 
of  proMnuru  is  duplex. 

[o  rv^itnl  to  iho  pulses  Aubort  notM  as  a  consiant  oflcct  an  iii<;ron«o 
of  Utu  puWnitv,  ttiid  llu§  appears  to  bo  tho  most  fr^uont  nwilt  pro- 
duced bycaOviiMi;  but  it  hoe  bceDshon-n  by  Rcicherl  that  under  ccrtiiin 
circa matancoM  tb«re  ts  a  eiowin^  of  tho  pulso.  Loven  aaoortA  thitt  the 
iocrviMu  of  Hid  puUo-mte  ia  to  bo  seoo  aAoi'  isolation  of  th«  boart  from 
tho  noiTOUB  c«iitr««,  ai>d  is.  tl)«rofore,  dim  to  an  action  upon  thu  heart 
itMlf,  A  conclnsion  which  is  in  accord  with  tho  general  I'oeults  of  obsor- 
vAtions  upun  tho  isolated  IVog'a  hearl,  and  isoonlirmod  byKoichert,  who 
bolievc)».  hon-over,  that,  iu  addilion  to  such  action,  there  is  pnroiynos  of  the 
cnniiu-iuhibilory  centres,  botb  in  the  medulla  oblongata  and  tho  honrt. 
The  slowing  of  tho  pulse  occaaioually  eeen  in  the  drat  stages  of  the 
poison  Keichert  atti-ibutes,  with  probable  coiTecioess,  to  a  primary- 
Bttmulalion  of  these  cardio-inbibitory  centres ;  the  alteration  of  tJio  ptil>o 
which  sometimes  occura  in  advnnt-od  poisoning  lie  tbinlcB  to  bo  du«  to 
a  direct  action  of  the  drug  upon  the  heart. 

Diumtie  Action. — In  polaoning  by  caffeino  great  InnniHiO  In  IJio  M- 
cnition  of  unnu  ia  a  oommon  urippfcont.  nnd  tho  Hlatemont  of  ProfcHsor 
tiublcr  {'Sail.  iMiap^  xo,  i.  623),  that  tho  alkaloid  ia  one  of  our  mwtt 
powerful  and  certain  diuretica,  haa  roceivod  abundant  contirmation. 
Tlie  "effect  of  mo  arug  upon  healtiiymen  would  indicate  that  in  dropsies 
it  does  not  net  simply  by  regulating  the  circulation  of  the  kidney,  but 
liaa  alao  a  distinct  effect  upon  the  renal  organ  itself.  That  this  eurmisa 
ia  correct  ia  proved  by  the  oxperiinenta  of  W.  von  Schnlder  and  of  ^l, 
IiBnggard  {CentralU.  f.  Med.  Witttn.,  1836;  also  Areh.  f.  Ezper.  Path., 
xxii.,  1887),  who  separaiuly  found  that  when  a  canula  was  inaci'tod  into 
the  urulont  in  an  animal  whone  vaao-inotor  n}*Bt«m  waa  completely  pant- 
Ijzod  by  chloral,  injeotiond  of  cafToino  into  tho  cirouhition  cuuaed  a  very 
groat  incrcaao  in  the  urinnry  t^ocretion.  Jjanggard  found  that  uaually 
before  tho  great  incruntu!  of  diuro&ia  llie  urinary  aecrotion  wa^  arrostod 
for  itevurul  minutva.  Tbiit  b  in  exact  accord  with  the  oxpurimonta  of 
Dr.  C.  1>.  T.  Phillips  ^International  Med.  CongraSy  \Vai.liinBton,  1887) 
nudn  with  Roy'a  oncomcler.  It  waa  found  that  immediately  u(Uir  tho 
i^jootion  of  a  amall  doao  of  cafTvinu,  whvn  Uio  blood-proMuro  was  oilhor 
aligbUy  dvproeaod,  tlovstod,  or  unatfectod,  tlio  kidney  underwent  a 
Tvry  distinct  contraction  of  ita  volume,  which  Inatod  for  two  or  eron 
Ihrou  minutes  and  was  accompanied  wtlh  great  loaaoning  or  arroat  of 
tho  urinary  Mcrution.  After  the  contraction  tho  kidney  rapidly  ex- 
panded boyond  iu  original  bulk,  and  at  tho  same  time  tho  urinary 
Kocretion  bccamo  oxcctwivo.  Those  various  experiments  prove  that  the 
action  of  cnffuino  upon  tho  renal  secretion  is  entirely  independent  of  its 
inSucnco  upon   the  gonorul  circuhition.     Dr.  Phillips's  facta  do  not, 


bowerer,  u  hm  ttum  b>  Uiink,  pnrv  Uat  the  dJunsis  !•  cuwod  b^  tti* 
iDCHMM  in  Um  flaw  of  tti«  blood  to  the  Iddcie^  It  k  aioro  probabli 
llat  ttifl  eoattitioo  oT  lb«  tool  Mood-Teawb  ia  tbo  rwull  of  tbo  octioD 
of  tb*  drag  B|ioD  tba  noai  ttcnliag  argta ;  ttfccM\y  b  ihb  lh«  cwt 
«IK»  Sdirbder  fimsd  (bat  th«  dirbioa  of  all  tb«  renal  norvos  (ltd  not 
prrvoDt  tho  hMnauo  of  tbo  McreUoo  Dudcr  tbo  aotion  of  caffeino. 
Boouise  tbo  Mtmiiua  from  tbo  aninjured  kidiw;'  was  incruanMl  mtieb 
tnoro  than  from  tbo  kidnejr  wbooo  norros  voro  dostroyod,  I'rofoaur 
Bcbrodcr  bottovoa  Ibat  iho  dnig  iaciwiM  diuraai*  bjr  aciitij*  botb  upOD 
tbo  Dorre-centrM  and  npoD  tbo  aocroting  stmctura  of  tbe  bidoey.  To 
my  ibinking,  boweror,  tbo  direct  ii^iuiy  to  tbo  HcroUii^  »{t|)anitus  of 
tbokidncjbydivisioiiof  tbo  rmal  aorroB  is  enSdoDt  to  account  Tor  tbo 
diffbranro  betwoeo  (bo  iDfluQnoe  of  tbo  alkaloid  upon  tbo  nonnal  and 
tbo  oporatod-upoa  ki^iwy,  wiibout  Dooeedtatinjt  ibe  tboory  of  a  two. 
fold  action.  Profoaoor  Schroder  fonad  tbat  tbera  was  a&  iucrvaso  not 
onlr  of  the  liquid,  bat  alao  of  tbo  aolids  of  tbo  oriDO. 

Tbe  cnonnoua  oao  made  by  mankind  of  subslanou  eoDtainlng  cuSmdo 
Indicatos  tbat  in  aomo  way  it  la  dirvctly  of  Murtoe  in  tbo  wear  and  Uutf 
of  daily  lifo.  It  i«  not  pr»bable  that  any  of  tbo  cafftdao  ia  awiiiuilntod, 
but  it  in  thoiighl  by  somo  autboritica  u>  chock  very  grvatJy  ibo  vliml- 
oatioa  of  nilrogon,  or,  in  oibor  word*,  to  lo«Mn  thu  vtMo  ut  t'lmme.  Tbla 
iiul>joct  WM  Inborioiuly  inrostigatod  by  Julitia  Ix'bmann  in  I8fi3,  and 
by  F.  W.  Ilocker  in  1854,  and  oariior.  Dr.  Lobmitnn  found  tiiat  iba 
exhibition  of  six  gmina  of  raffoino  ditily,  tbo  rugubtod  divt  boing  u&t- 
fonu,  (limintshMl  tbo  eliminatioR  of  una  fh>m  twelvo  to  twunly  pur 
cent.  Upon  experimenting  with  tbe  oinpj'rwutnatifl  oil  of  ootfoo  ba 
Ibund  that  it  loeRcuod  even  to  a  proportioDaloly  grontor  oxivnt  tbo 
eliuiinatioD  of  urea,  and  abo  actod  very  power(\illy  in  producing  sUwp- 
iGMnoaa,  eo  tbat  tlie  favorite  beverage  ia  by  no  meana  dupoadant  upon 
it«  contained  cafflbiDO  for  all  of  ita  activity.  Dr.  Docker  publifthod  hi* 
reeearchea  on  coflbe  in  1849  {Beitrdye  :ur  JleiUunde,  ltd.  t.},  but  1  have 
never  aoco  any  abstract  of  tbo  article,  other  than  the  Matemoat  tbat 
be  found  that  tbe  drug  cbumm  diminbhed  elimination  of  urua.  Uid 
inreatigation  of  the  efiuct  of  tea  waa  uoat  elaborate  and  laboriotM 
(^Arehio  der  Vereitu  far  Gema'iu.  ArbeiUM  c.  FinUnix}  d.  Wiaaen.  HaU 
htnde,  Bd.  i.  p.  213).  Uo  analyzed  tbo  ikeoa,  tbe  urine,  and  tbe  prod* 
uota  of  raspiralton,  and  found,  a  aimllar  diet  being  maintained,  tbat 
tea  did  not  affect  aenwibly  the  elimination  of  carbonio  add  iVoni  tbo 
lunga,  but  did  very  decidedly  diminish  Uiu  excretioc  of  urea,  and  also 
of  nitrogenous  mattera  in  the  fieooa.  He  then  tried  abstaining  fW>m 
food  fur  )>erIod3  of  Uiirty^ix  lioura,  with  and  without  tbe  uw  of  too, 
with  results  perfooUy  in  accord  with  tboae  Just  stated.  Tbe  roarJtM 
obtained  by  various  ox  perl  uicJi  tors  are  aiiigularly  discordant.  Uonri 
Hoppe  (Deutsche  KUnik,  1S57),  in  expurluiouts  ujion  a  dog,  fuuud  that 
cofTve  diminiabos  very  alighily  the  urea-elinii nation,  but  greatly  In- 
creawa  tbo  output  of  carbonic  acid.    In  regard  to  uroo,  Itabutcau  and 
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pnfifl  Kumstrati&tte,  working  with  cofTme  npnn  men  and  <Ia)^.  ob- 
tain«d  roeulU  Bimllar  to  those  of  B&cker  {Oomptes- Rendu*,  18T0,  IxxL 
436,  732),  na  did  sIro  llnnimond  in  tfaia  oountry.  On  the  oilier  hand, 
C.  G.  Lohmsnn  (^LeArb.  d.  Phjftiolo^.  Chemie,  Bd.  i.,  Lol[»ic,  IS-ia),  Voit 
(^l^Httrrtaekungfn,  Munich,  1860),  and  Roux  (ArcA.  de  Phi/sial.  It'orm.  d 
Path.,  1674,  i.  592)  found  that  caffulno  or  coHbo  BonsJbly  increoaos  the 
eliotination  of  uka,  or,  in  thoao  accu-ttomod  lo  the  daily  uiio  of  ooStoo, 
bBB  no  influence. 

Inn  long aoric« of  experimontu upon do^ by  UM.  Conty, Guimaraon, 
and  Niobcy,  ll  \»  nOirmvd  us  n  unifurm  result  that  tho  um  nnd  asniml- 
Iittion  of  nitrogenous  food  wore  gronlly  incrucMod,  thai  the  oarhonic  acid 
and  oxygon  in  tho  blood  woro  iniirkuflly  dvcrrawcd,  and  tltat  tbo  pro- 
portion of  ea^r  and  of  urvn  in  tho  blood  wiu  notAbly  incrcn»cd  (Otmpta- 
JUndftt  Soe.  Biol.,  v.  646 ;  ComptfsHendus  de  CAcad.,  xcix,  8l!). 

In  th«  thee  of  so  much  coiuradiction  it  is  perhaps  wisest  to  reserve 
opinion,  but  it  does  seem  as  though  the  present  evidences  warrnnled 
the  conclutkion  reached  by  E.  Perisot  (^Theait,  Pane,  1890)  that  the 
action  of  cafToine  upon  urea  elimination  and  upon  protoplasmic  chanj^e 
!•  incoDStanl,  and  not  direct  and  pranouneed.  it  is  true  Ihat  in  a 
long  MriM  of  very  elaborate  calori metrical  experiments  performed  by 
ProlWMor  B.  T.  Rviohort  (jV'eio  York  Med.  Joum.,  April,  1890)  it  seems 
to  hava  been  proven  that  caflioine  inoreoaes  the  heat-productioo  as  well 
as  tho  hoat-dfseSpation,  and  Uiat  of  Ihne  phenomena,  the  inoreuo  of 
tho  heat-productioQ  is  probably  primary;  but  this  docs  not  show  that 
deetraclivo  motAmorphmis  of  nitrogenouH  tiwiio  is  incrt-ased  by  culTwine, 

Utimination. — According  to  tho  oxpcrimont«  of  Richard  Schneider 
(^UebfT  der  ScMcktal  des  OT^ei'm,  ote.,  Dorpal,  1884),  cafToine,  when  taken 
in  IhcrapDUtic  dosc«,  ia  oniiroly  destroyed  in  the  8yst«m,  and,  when  in 
toxio  amount,  is  partially  destroyed  and  partially  eliminated  by  ilie 
kidneys. 

TBKRAPKtrrics. — In  accordance  with  its  physiological  action,  oalTeian 
tfl  employed  in  practical  medicine  as  a  cerobrnl  and  cardiac  atimu 
lant.  ll  iH  ofYon  takon  to  produce  wakofulnoM  and  iHcronHO  the  power 
of  labor  during:  cxrcHsiv«  work.  It  in  u  vnlunblu  rumcily  for  the  relief 
oYmi^rniri'-  in  I  ihor  formx  of  nervous  A.viif(ieA«,  in  which  its  offiwta 
aro  nomctimi;)'  innn'vUouH,  although  moro  ol^en  it  IhiU  to  arcompllsh 
good.  To  pre<)ict  in  any  ca«o  what  its  influonco  will  bo,  in  tho  pnnont 
state  of  our  clinioid  knowlodgo,  is  impoestblo ;  but  tho  remedy  may 
always  be  triod  in  safety  in  the  dose  of  five  grains,  taken  when  the 
paroxysm  is  coming  on,  and  repeated  in  hnlf  the  quantity  once  in 
forty  minutos  if  noccoary.  In  opium-poisoning,  either  in  the  form  of 
unlimited  quantitie!-  of  a  oirong  decoction  of  coffco  or  of  the  alkaloid 
ilaelf,  it  is  a  standard  remedy,  but,  so  fhr  aa  I  know.  Dr.  J.  Hughes 
Bennett  (Brit.  Med.  Journ.,  18i4,  p.  697)  bos  mode  the  only  atlompl 
to  estabii-ih  by  exact  experiments  the  aascrtod  anttigonixm  of  caffeine 
and  opium.    That  observer  found  that  the  exhibition  of  Oom  four  to 
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fottr  snil  a  hnir  g^inii  or  cnfTeine  voald  savo  s  proportion  of  aU 
poi»onixl  with  tito  proriotwly-tMMtrtained  minimum  lotba)  doeo  (Hgr.) 
of  morpliin«.  SeTcnl  of  tho  cats  which  hiul  thus  boon  r^vcA  6uocumb«d 
some  days  afterwards  lo  ono  and  eoreo-cighths  grains  of  morphltM. 
Tlio  cnffcino  was  poworioOT  to  mto  animals  to  which  )nn^>r  doeos  of 
tho  narcotic  had  b<icn  friron ;  so  that  H  is  fhir  lo  conclude  that  cadbfne 
in  within  narrow  limits  nnta<;onis1ic  to  the  narcotic  alkaloid. 

I  hnv«  had  no  cxperiuoco  with  tha  uae  of  cafTuine  a»  a  genoral 
fttimuhtnl  in  a^ute  adj/namia,  but  rarioua  French  auibon  recommend 
tho  rom«djr  reiy  hi4,'h)jr,  and  Dr.  H.  Huchurd  {Bull.  Soc.  J/M  M6p., 
P«ri«,  1880)  e«pecJally  commend*  il  in  typhoid  fever,  claiming  that  it 
roli*TM  not  only  tho  adynamia,  but  nW  aot«  «a  an  aniipyrctic,  bikI 
through  Sl»  diuretic  influeooe  la  M|)cciBliy  U)i«ful  when  tho  urine  ii 
•canty  nod  albuminouH. 

CaOuioo  isvcry  vAluable  a:;  a  vnrdiao  BtimnUnt  la  Ibo  treatroanyif 
all  forms  of  heart- fni  lure.  VThen  given  to  healthy  men  it  decroasea  the 
rate  and  markedly  incroasea  tho  force  of  the  puls«.  The  original  stata- 
meiit  of  Professor  Gublcr  (Bitttelin  Thirap.,  xci.  623)  that  it  aotd  as  a 
powerful  diuretic  is  also  uodoubtodly  correct.  The  indications  for  its 
employment  are  prvctecly  tJio«o  which  cull  for  the  use  of  di^talls.  It 
difTorR,  howoTcr,  from  that  drug  In  the  promptnew  and  ftigacEoasnoaa 
of  its  action,  and  in  being  a  mora  ccrtiiia  diuretic.  It  b,  th«rofor«, 
oepecially  u»ofUI  when  thoro  are  pronounced  droptical  Mymploras.  In 
chronic  Brighfs  diseoM  it  is  oflon  of  sorvioe,  especially  in  the  latter 
atages,  when  there  :s  marked  cardiac  failuro.  In  ncuto  Bright'a  diaeose 
it  should  b«  employed  with  caution,  if  at  all.  It  is  suponor  to  digitalis 
in  never  disagreeing  with  tho  Btomooh  and  in  harin);  no  distinct  camu- 
lalfre  tendency.  In  some  caaos,  however,  it  produces  obstinate  wako- 
lYilnosH,  and  I  hare  occasionally  found  it  necessary  to  give  it  solely  in 
tho  early  part  of  the  day.  It  is  usually  boat  to  oommence  with  a  doM 
of  four  gniina,  given  twice  daily,  incn'asod  if  necessary  to  twenty  ot 
twenty-five  gntina  a  day.  For  internal  administration  the  BO.«aIled 
oit»te  of  eaRbine,  which  is  officinal  In  the  British  Phannaoopoeia,  is 
superior  to  tho  alkaloid  Itself,  as  more  soluble.  When  great  prompt- 
ness of  action  is  required,  a*  in  casea  of  sudden  collapse  or  of  sudden 
cardiac  fkiluro,  the  hypo<lermte  u»o  of  cafToine  suggests  itself.  TJnfor 
tunatoly,  the  ordinary  salts  are  deoompoaed  in  the  preaence  of  water, 
and  are,  thoroforo.  ineligible  for  h^'poderraie  tt-m.  Tlie  double  bonr.oate 
of  sodium  and  caffeine  has  boen  propowd  as  moderately  stable  and 
ftce  ttoxa  irritating  proporticf.  One  equivalent  of  salicylnlo  of  aodiam 
(160)  will  also  causo  tho  solution  of  one  equivalent  of  cafTeino  (244), 
and  tho  following  formula  has  been  commcndod  by  3f.  Tanret  for 
hypodermio  use:  Salicylate  of  aodium,  31  p«rta;  eaifaine,  40  pArts; 
distilled  water,  CO  parts. 

ToxiooLoor. — The  unly  case  of  poisoning  by  onffeinel  hare  mot  with 
is  reported  by  Dr.  0.  H.  F.  Itouth  (JytHdon  Lanctt,  1883,  t.  680).     An 
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Bdult  took  ft  dntohm  of  iho  pun  cilrnlo.  The  Hymptome  devolopcd  at 
onc«;  they  wero  bumtog  In  tho  tJiront,  giddincM,  iliiiKncMi,  nnusoa, 
numbneaa  ami  tremors  of  iJio  oxtiximitivAi  pain  in  tho  itomAcb  rtnd 
liSVAl,  promise  diiiragia.  and  finiiUy  cullap^  with  groat  wniJuc  oppW|- 
■ton  And  tCT  extrwnttiog.  ConMiouaneM  wan  not  impaired,  Rnd  thora 
wan  no  beadiictiie  until  tb«  pniii-nt  begwi  to  recovur.  In  n  ca«o  reported 
by  Dr.  CurKlimaiin  (Di-uttcJit  Klinik,  1873,  377),  »  woman,  in  order  to 
produce  an  abortion,  tooli  a  decootion  made  from  about  <jij;lit  ounooa  of 
frwhly-roaated  coffge.  Two  liount  lat«r  ttho  was  i'ound  In  ii  c-on<lition  of 
gT«>t  ftnxE«ty,  wI(h\sgimltoa  of  iatouso  need  f-jv  air ;  nlio  wiks  cxcoed- 
ingly  resllciiM,  and  contioiinliy  nitomptvd  to  got  up  from  licr  cbnir,  but 
vftM  povrorli-Hs  to  do  Ho.  All  ilto  oxiroinitlca,  but  especially  ibo  hands, 
iroro  affoctod  with  rory  pnmounoed  choreic  trvmors.  She  know  poraonit 
and  her  «urrotni>Iiiig!i,  but  hor  c«rcbrution  was  very  much  nfTotTti^d,  and 
tho  next  day  nhc  ix-mnml>crod  noiliing  that  bad  liapgionci)  at  ihiit  time. 
Tho  roepimlion  was  <iutclc,  twonly.four  and  twc-nty-fivo  per  minuto,  and 
short;  tho  pulw  ono  hundred  and  twolvo;  tlio  liMirt-beatA  very  nlraog, 
even  violcnL  Ono  hour  alVr  tlic  ingestion  of  the  doM  Tioloiit  diarrbwa 
sot  in,  and  continued  until  tho  next  day.  The  pftssagoa  were  very  ihin 
and  walcrj',  with  but  liltio  violent  pain,  bat  much  tunoMnus.  There 
was  ab»  miirkrd  toncitinus  of  tho  bladder.  Tho  nrino  wne  greatly 
laoroftsed  in  <iiiantily,  with  tho  spociAc  gravity  of  1414. 

CONTALLARIA  MAJALIS. 
In  18fi9  0.  F.  W11I2  dis(?ovorod  in  tho  lilg  0/  the  valley  two  active 
■DbatiuMMS,  Oonvallarin  and  CoKvallamarin.  Of  those  tho  first  is  crya- 
ullino,  insoluble  in  wutor,  and,  ai-cording  to  Dr.  W.  Mnrm6  {Schmidt's 
Jahrh.,  lid.  crxxiv.  S.  166),  when  taken  in  dosos  of  thi-ce  or  (bar 
grains,  acts  as  a  simple  purgative.  The  glucoudo  convatlnmann  ts 
soluble  in  water,  and  is  the  pnnciple  to  which  the  phiot  owes  iCa 
action  npon  the  ciroulation.  >Iarni^  found  that  it  kills  by  a  direct 
action  upon  the  heart,  and  iu  moderate  doeea  first  Blows  and  then 
qaickons  the  ptiNo:  previous  division  of  the  va^  did  not  Interfere 
with  (he  duveWpincnt  of  ih<»o  phenomena.  The  chief  studios  upon 
the  pbysiolo^ii-al  and  them])OUtio  action  of  tho  lily  of  tho  vnlley  are 
those  of  ProK**ur  Gormntn  .S60  {Ball.  4e  fAcad.  de  Mid.,  No.  27,  1883, 
p.  767)  and  of  S.  Isaow  (Hoffmam  uiul  SeAwalbe's  JdArfr.,  1S83,  12:f, 
fN>m  the  Itu<>«ian),  Prufotwor  Sio  finds  tltat  in  Iho  dog  it  dm  slows 
the  action  of  tho  heart  and  incrM»i;s  tho  blood-proasuni  decidedly,  tho 
respirations  at  the  same  time  becoming  fblter  and  a  little  less  IVcfiuont. 
If  a  toxic  dose  has  been  given,  the  heart's  bents  become  very  rapid  and 
irre^nlar,  the  arterial  pressuro  still  being  much  above  normal ;  finally 
the  pressure  be^na  to  fall,  the  cardiac  pulsations  to  grow  more  fooblo, 
atul  death  occurs  through  syncope.  It  is  stated  that  Uie  pncamognstrio 
nerrea  aro  weakened,  but  never  pitralyzod,  while  the  general  nervous 
system  Is  not  affected.    In  man  the  aotion  of  the  drug  upon  the  cir- 
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oul«lton  Is  (M  In  tho  lower  Animals,  anil  ilioro  \9  snld  to  be  naunDy 
pixKluecd  proviso  diuresis  and  Bomotiino«  purging.  In  Taaow>  «x- 
pftrimonU  upon  fVo^  wiiU  coiivaDainariD,  tlio  boart  wu  iirrMtod  in 
T«ntricul«r  systolu  by  iwo  milligrnmraes  of  tho  puro  conritllamarin, 
the  (to;;  contjniiin;*  to  live  for  a  long  time,  tlio  romody  seoiningljr 
bsTing  no  oflocl  upon  it«  ^tiornl  norvous  or  miwciilAr  systoin:  ixo- 
b(ing  the  li<iart  Imd  no  c<Tcct  upon  tliu  nction  of  tbu  poi><on.  In  the 
do:;  the  plionomcnn  of  convallnnuirin-poifl'ining  woro  a»  doeoribod  by 
Professor  'tUv,  it  boin;;  f\irt.her  notod  that  tho  pnoumogostricH  wore  cot 
aSbctod,  that  the  pulse  was  oflon  dicrotic  during  tho  stage  of  rapid 
cnrdiac  action,  and  Ihnt  the  final  anvst  wus  diastolic,  tho  hoiirt-Tnuscla 
Dot  being  able  to  respond  to  tho  most  powerful  galvanic  stimulation. 
Dr.  I.  Ott  has  found  that  the  cArdiac  arrest  in  the  dog  is  sjrstolio  ^Ar-  \ 
ehie«t  of  MaL,  Feb.  1833).  In  Drs.  Coze  and  Simon's  oxporimonts 
the  fVog'e  heart  was  rendered  slow  and  oxtraordinorily  fbll  in  its  boat 
and  finally  arnMlod  in  syalolo  (jB«H.  Gin.  'Fherap.,  cv.  494).  G.  Leo- 
boBchor  {^ZeiUchr.f.  Klin.  Med.,  vii.  582)  finds  that  ooDVAJtanmrtn  pro- 
daoee  in  tho  frog  progressive  palsy,  with  cramp-like  tremblings  and 
death  fVora  systolic  cardiac  arrest ;  in  the  mammal,  violent  convul- 
dons  and  death  (torn  diastolic  heart-arrest ;  that  it  slows  the  heart- 
beat in  the  mammal,  and  causes  arhythmical  contractions,  but  in  no  . 
dose  elerates  at  any  time  the  arterial  prosmina.  The  ovEdouco  sooma  to 
be  BO  contradictory  na  to  Hug^nt  that  different  oboorvcnt  bavo  used 
dilforent  principtos  under  the  one  name.  Tho  diflicuUtos  of  (he  sab- 
ject  are  rather  increased  than  dimtniiihod  by  tho  recent  roeoarchos  of 
Leo  LSwonthal  (Thesis,  W'QrKburg.  t8$5),  who,  using  tho  Mime  prepa- 
ration in  exactly  the  same  manner  and  dose  upon  different  fVogs  of  the 
name  species,  obtained  diverse  results  which  ho  himself  was  at  a  loss 
to  explain.  The  Russian  J.  Natbanson  {Land.  Med.  Bec^  July  15, 
183^7}  filaima  that  the  oontVision  is  largoly  due  to  the  impurity  and 
lack  of  genulnftneas  in  the  products  used,  even  H,  Mei^k  himsdf 
narlng  admitted  that  hia  eoinmeroial  convallamarin  b  not  tlio  purs 
prinoiplo.  Nathannon  found  that  convallavin  produced  in  man  when 
giron  in  doses  of  0.06  to  0.12  gramme  three  or  four  times  dnily  oaly 
nausea,  diarrbcsa,  and  gajttric  pain;  white  convallamarin  administered 
in  daily  amounts  gradually  increasing  from  0.03  to  0.3  gramme  nyluced 
tho  rate  of  the  puhu  and  marlcedly  incrciwed  the  flow  of  uriuu,  only  in 
very  rare  <-aso«  cauHing  nnu.-«oa  or  vomiting.  i 

The  lily  of  tho  vallviy  in  naiil  to  have  been  long  used  by  tiio  Unniaan 
peasantry  for  tho  relief  of  dropsy,  and  in  11^80  Drs.  Troitsky  and  Bojo- 
jflwicweky  called  attention  to  it  ns  a  vahtahio  remedy  in  canUitc  vat 
wlar  diseasfy  especially  when  attsociatud  with  dropiy  (  Vratieh,  1S80, 
47).  ProAwsor  S6o  recommends  it  in  palpitation  of  the  hoart>  in 
diao  dilatation,  fatty  dc^onomtion,  and  other  forms  of  cardioo  woak* 
neas,  also  in  valvular  lesions  with  failing  heart-power;  in  a  word,  in 
'he  class  of  cases  in  which  digitalis  Is  now  used.     When  thoro  is  dropsy, 
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ita  vtry  po«tliro  diurvllo  action  renders  It  eapoclally  valuable,  and  In 
•onto  cue*  it  purgc«  fraoly,  probably  through  the  conraltariD.  The 
rftlue  of  tho  remedy  hag  been  confirmed  by  Prafeaaor  U.  Desplats 
i^Joum.  da  SeUnrts  Med.  -ie  Lille,  Oct.  I8S2),  and  by  several  oilier 
prnetJlioners.  Although  condomnod  aftor  trial  by  Dr.  U.  Stiller 
\wien,  Med.  Wochauchrift,  Nov.  1382),  by  Pel  (Cntralbl. /.  Therapie, 
1833),  by  Leyden  {DeuUch,  Med.  ]Voc\enschr.,  Feb.  1883),  by  Jacobi 
and  Lnbilin»lci  (Sil::Hnysf>.  der  VereiHS  fkr  innere  Med^  1883),  and  by 
G.  Lcubtischor,  it  hiis  been  highly  praised  by  Professor  SUvcetiini 
{La  /Vfln«  Med.,  Ottobor,  1883)  and  by  E,  Maragliana  (Cenfra/W.  /, 
Med,  Wissens.,  18S3,  p.  43).  Dr.  K  Sansoni  (Lond.  Lancet,  vol.  I.,  ISSft) 
gives  OS  tho  result  ol'  his  exporienco  that  conrallamarin  Is  very  UAC-fuI 
in  mitral  stonosis  with  failing  of  the  hcnrt.  Dr.  Slarmi  found  that  th« 
&tal  doso  of  conrallamarin  was,  for  the  doj;,  0.015-0.1)3  grommo ;  for  the 
cat,  0.005  gramme ;  for  the  rabbit,  OOOU-O.OOS gramme.  Profo»»or  S6c 
fpvtB,  of  an  aqueous  extract  of  the  whole  plant,  IVom  fifteen  to  twenty- 
three  graioa  n  day ;  Bojojaw]e^v8ky,  each  day  an  infusioD  roproMuting 
fVom  6Ay  to  one  hundred  grains  of  the  plant. 

STROPHAKTHU8. 

Under  tho  namot  of  Kombc,  Ini^-e,  Onuye,  Pahoiiins  poiaon,  there 
have  reached  Europe  varioun  African  arrgw-poisou;!,  which  are  now 
believed  to  bo  derived  from  one  or  moi-e  speeiis  of  Ihe  tropical  geuua 
Strophanlbue, — npocynaceotis  climbing  i>hnibH.  The  name  of  Stro- 
phanthus  Komb^  was  i;ivon  by  Sir  John  Kirk  to  tho  tree  which  he  fii'»t 
identified  as  the  source  of  the  Koaib^  poison  ;  but  bolani«l«  are  at  present 
agreed  that  Ihe  species  is  tho  Strophantbui  hispidus  of  Do  C.  I^ng- 
gaard  states  that  there  are  eijfhiocn  species  of  the  ^uuk,  and  that 
the  pods  of  at  least  two  have  eDlereJ  commoreo.  The  »ec<U  within 
tlie  pod  are  abundantly  provided  with  very  long,  dociduoue  hairs,  which 
are  apt  to  he  slied  ivithin  the  pod  itself,  and  are  so  numerous  as  to 
weigh  nearly  ai  much  oa  the  seeds.  Thoy  contain  an  intensely  bitter 
eryAtalliiio  firinciplv,  stroplianthin,  which  in  partly  soluble  in  water,  and 
baa  been  xbown  by  l^fe^or  T.  II.  Fi-n!ter  to  be  a  glucoside,  convertible 
by  sulphuric  aciil  into  gluco«!  nml  cr^-»tallino  ttroi^nthidin. 

PnYstOLOUicAi.  Actio?!. — In  (he  Ucullhy  man  alrophnnlhua  in  sulB> 
cient  doso  produces  fall  in  tbn  ra^y  of  j^-  pi'l-n',  wltli  increase  of  force, 
without  alieratioo  of  the  respiration,  hut  if  tho  dooo  hoM  been  large 
enough,  with  some  gastric  irritation  and,  uceui-diiig  to  PtxiroKsor  Dnwchu, 
•  alight  fall  in  temperature.  In  Professor  l>meche*6  oxporimonts  tho 
hypodermic  injection  of  flAeen  drops  of  the  tincture  induced  violont 
local  Irritation,  repeated  vomiting  with  nausea,  pronounced  diuresis,  and 
n  fall  of  the  pul«e.  Twenty  drops  given  by  the  mouth  decreased  the 
puhM  thirty  bcata. 

In  tlio  lower  animaU  «trophunthus  produces  symptoma  similar  to 
thow  that  it  causes  in  man,  the  diurrhcM  often  being  especially  violent. 
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Ko^^^BRP  hurnsn  poisoning  liave  bcon  roportcd,  but  nfter  fiiUl 
poisoning  in  the  lower  animals,  cridenciw  of  irrilatton  in  the  ga«tTO- 
inteslinal  trtiot  are  usually  jircAont,  Rnd  violunt  irrilAtioo  and  eTtn 
i  n  flam  m  at  ion  of  t}io  necniting  aliiicluru  of  the  kiducys,  witii  smsi! 
iiemorrlia^L-!!,  hiia  bt^on  ntitud  hy  wverttl  observers.  Miiirot  luid  Co^lb^ 
malo  filiio  fiatti  thai  \\\k  ti bod  globules  nro  frequently  nliorcd.  and  tbc 
urine,  heforu  death,  iilhiiininciiin.  Tho  nbNcnco  of  nervous  symptoms 
until  very  lalo  in  th«  pi>iwning  phows  how  very  littlo  influence  Mto- 
phanthiiH  has  njmn  thu  nervous  centres.  An  observation  upon  tbelowti 
animals  rnailc  hy  Mayciir  (Lille,  Thais,  1888)  »nd  by  Lomoine,  is  off!rv$.\ 
practic-iil  inleiTMt,  uiipuoiully  sinco  nmilur  rosulls  have  boon  noted  hy 
Bome  of  thi.>  German  authorities  in  man.  Those  observers  found  ttM 
the  Btrophnnlbus  bns  ibo  tondoncy  to  acouinulato  in  the  normal  sj-atero. 
■o  that  when  small  doe«s  are  givon  daily  for  a  iengtb  of  time,  eAur  ■ , 
time  viok'iit  and  oven  fatal  poit^oning  reetilts. 

The  first  to  make  elaborate  experimenta  wilh  strophanlhiiH  wasj 
Professor  T.  li.  Kraser  (Joum,  Amit.  and  Phifs.,  vol.  vll.  p.  Ml ;  alno  HriL\ 
Med-  Joarn.,  ii,,  1S85)."     Onetweniieth  of  a  grain  of  the  exirael  of  the 
Bveds  produced  in  the  fVog  stifltaess  of  the  limbs,  gradual  Iii:>ii  of  rcflcrl 
sentiibilily,  and  after  a  time  complete  loss  of  voluntary  movement,  tlia| 
respiration  eontinuJng  for  a  length  of  time  after  tho  coMuttion  of  th4 
boarl'A  beat.    When  iho  poison  is  broujrht  in  direct  (>)niact  with  lU' 
musclca,  its  influence  is  immediate,  and  when,  in  Fi-aser's  ctporimcntA 
the  muscles  of  a  log  were  protoclod  fVom  the  poisoning  by  tying  the 
artoriee,  ^Ivanization  of  the  nciro  caused  active  contractions  at  a  tinM 
vbcQ  muscles  elsewhere  fitilod  to  respond  to  any  irritation  of  Iheir  nervoi 
«■  substance.    Tho  first  influence  of  the  poison  upon  the  muscular  fihr 
ts  to  increase  its  tonicity,  and  when  the  muscle  dies  it  does  not  go  Int 
relaxation,  but  passes  directly  fVom  life  into  post-mortem  rigidity. 

Tho  conDrmation  of  the  «ork  of  Professor  Fr.iser  by  recent  obscn-cm 
proves  that  strophanthus  and  stropbanthin  are  violent  muncle-poisons. 
Tho  paralj-sis  of  voluntary  movement  and  of  respiration,  as  aiwerlod  by 
Hahadljuiji,  is  In  all  probability  due  to  the  action  of  the  ]M>tson  upon 
the  muscloii.  Death  probably  sometimea  occurs  through  respiratory 
arrost.,  bat  usually  through  Uio  h»art,  since  Laiiggaard  U  in  accord  with 
FresornstolhecauNo  of  diitith;  hut  Mairet and  C'ombeniale  declare  tliey 
have  800D  a  primary  runpiratory  arrc.it.  Moruover,  acoonling  to  the  last- 
named  observers,  the  ri-itpirution,  whic^h  is  at  first  hurried,  is  usoalll 
distinctly  slowed  before  the  fatal  termination.  Bahadhnrji  states  tbi 
the  paralysis  is  preceded  by  a  stage  of  hy|iencs!hcjia,  but  has  not  beei 
cmflrtned,  that  I  know  of,  in  this,  or  in  his  Airlher  assertion  in  oppo- 
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aition  to  Fnser,  that  the  tnotor-nerve  trnoka  are  afTected.  M.  E.  Gloy 
statee  that  n  solution  of  on«  part  m  a  thousand  of  strophanthlo  caoses 
in  the  rabbit's  eye  not  only  pronounced  myoais,  but  a  very  rapid  and 
dural>le  anieftthesia.  If  tlilei  be  correct,  etrophanthin  must  be  a  sensory 
nerve  paralyEant,  at  least  when  locally  applied. 

Circulation. — Dr.  Frawr  proved  that  Biropliatilliiii  liaa  a  direct  nolion 
upon  the  heart  of  the  frog,  and  in  thin  bait  bci^ii  eonfinnod  liy  Bolmdburii, 
by  Ilachant,  by  RvuHin^,  by  Gl»y  and  Lnpioqtiv,  and  olh«r  observer*. 
By  mionti!  doMi*  tbo  mto  of  the  beat  'w  iovavncd,  and  thu  sixc  and  force 
of  the  aortic  ptilitc-waro  incn.>««ed.  Renting  found  Hlrophantliin  to  bo 
about  twenty  timcn  n^  strong  in  ita  inffncnce  upon  the  iitotatod  bvart 
n»  was  digilalin,  and  also  more  permanent  in  it«  effocto,  aa  the  hvart 
arrested  by  di^ilaliH  could  bo  restored  by  washing  out  with  fVosh  scrum, 
a  process  which  had  no  inllHonce  when  the  cardiac  arrest  was  duv  to 
stropbanthin.  It  is  noteworthy  that  Praser  and  somo  other  invcsliL.'arors 
have  fbund  that  the  IVo^a  heart  is  arrested  in  systole,  whilst  liousing 
and  nuchard  have  seen  it  stop  in  diastole,  and  Paul  Bert  has  noted  in 
the  cat  holh  systolic  and  diastolic  arrest.  The  miiBclo  of  the  iVog's 
heart,  accoi'ding  to  Fraaer,  la  much  more  aiisceptible  to  the  inRuence  of 
BtmphanEhln  than  the  vnUintiiry  niuHcIea,  and  passes  rapidly  into  post* 
morti^m  ngidity,  with  ucid  ruacilon. 

The  combined  testimony  of  Fraser,  of  Popper,  of  Gloy,  of  Paaelikis 
and  Zemer,  of  Ijangi^iuird.  and  other  Investigators,  proves  thai  moderato 
dos«s  of  filrophanthus  cause  in  mammals  pronounced  rise  in  tho  arterial 
pressure.  Asthi8  0cetir«uswollincur(irir.ed  (Gley)  as  in  normnl  nnimnls. 
It  must  be  due  to  a  direct  action  of  the  drug,  and  not  secondary  to 
changes  in  the  respiration  ;  alter  poisonous  dones  the  presoure  Irntne* 
dinlely  or  secondarily  Jhlla  gradually  to  zero. 

The  flphygmographio  work  of  PaachkSs  and  Zemer  show  that  the 
strophanlhuB  Influences  the  blood  •pressure  in  man  na  It  does  In  the 
lower  animals.  The  cause  of  Itic  rise  of  the  blond -pressure  is  not  fiiHy 
made  out.  It  certainly  is  in  part  duo  to  thu  direct  sliniulaiing  inllnences 
of  the  drug  upon  thi!  heart  ilst^lf,  but  we  do  not  know  how  far  tho  vessels 
are  affected.  Rahadhurj:  asnert*  that  they  seem  to  ho  eonlracCed  under 
the  influence  of  the  drug.  Popper  found  that  scotionof  the  splnnchnio 
nerve  of  tho  cervical  spinal  C4>rddoo«  not  prevent,  ihorieeof  theartcrinl 
pressure,  so  that  if  tho  vessels  are  affected  it  is  probably  by  a  direct 
aelion  upon  their  muscular  cords.  In  Popper's  exporimenta  tho  pressure 
in  the  pnlmonnry  artery  rose  much  loss  than  that  In  the  aorta,  and  the 
pressure  in  the  veins  was  very  little  altered.  The  slowing  of  the  pulse  is 
probably  due  to  the  direct  action  of  the  drug  upon  the  heart,  Faschkis 
and  Zenker*  having  found  that  in  the  dog  it  is  not  prevented  by  pr«< 
vlona  section  of  the  vagus ;  Popper  states  that  in  the  advanced  poisoning 
there  is  peripheral  paralysis  of  the  vagus  without  allorutlon  of  the 
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irritability  of  the  aocolerator  a«rve«.    The  immediate  causa  of  the /off 
of  praBSore  is  not  knowo ;  it  may  well  bo  excessive  aj-atole. 

Diuretic  Action. — Altbougb  several  obsorrers  liavo  failed  to  notice  i 
an  increase  in  tlie  urinary  secretion  in  man  and  in  aniinaU  under  the 
Influence  of  strophanti) us,  yet  the  g^eral  lestimony  b  too  atronK  to  I 
be  gainsaid;  and  it  seems  established  tliat  strophantlins  acta,  not 
onlv  m  cases  of  cardiac!  disease,  biitlilfto  iiThi'uliby  mt-n  and  auiiual*, 
as  a  i^towurful  diureliu.  Tliia  indioalca  thai  ihv  drug  biM  a  din^^t 
•Dinulatirig  [iifliieiica  upon  the  secreting  slniclure  of  lite  IctdneyM,  a 
coneliision  which  in  cDtilirmuil  by  llierenul  lesions  of  the  poisoning,  and 
also  by  the  oncometric  nxpcrinivntK  of  Dr.  Phillips,  who  roani]  the  «um 
of  the  kidney'*  not  ntTwctod  by  th«  drug, — i.e.,  that  it  proiliu-wt  no 
tioun(;cd  congMtion  of  tho  kidneys. 

Sunimarij. — .Slrophantlius  is  primarily  n  m««:li>-poi*(>n,  whiih,  imT 
loiMillyiipplicd,  probably  biM  little  or  no  intltionco  upon  the  nervo-ccDtrcc 
or  the  DcrvC'tninks;  wbicb,  further,  has  relations  not  only  with  the 
voluntary  and  the  cardiac  muaclce,  but  probably  also  with  the  muscular 
fibres  io  the  wsIIh  of  the  vessels.  It  is  locally  irritatiDg  aniistiinalatiii]? 
to  the  gaatro-intcstinal  mucous  menibraoo,  and  even  to  aureate r^dej^ree 
to  the  eocrctinj;  structure  of  the  kjdiieya.  The  active  principle  probably 
escapes  with  the  urine. 

TnEBArEL'Ttcs. — Sirophanthus  haa  been  employed  by  a  sufficient 
number  of  careful  clinical  observtn  to  prove  its  valae  in  practical 
mcdieiiie.  The  indications  for  Us  administration  »r»  preciaely  ainiihr 
to  those  whiiHi  call  for  the  use  of  digitalis.  In  case*  of  canliac  wesk- 
nci^i*  a  ^ingle  doite  uHunlly  produce:*  in  from  hiilf  an  hour  to  an  hour  a  fall 
in  the  fn-qunncyof  the  pulNo  with  a  distinct  incit-aM  of  force,  efieets 
which  lni*t  from  four  to  eight  houitt,  Tbu  general  testimony  ia  that  it 
is  quicker  and  \iin»  enduring,  but  lem  coriain,  in  it^  action  than  is  digi- 
talis. It  would  80em  to  bo  especially  indicated  in  acute  colinp^e,  but 
the  tincture  is  too  irritant  for  hypodermic  ueo,  and  I  have  no  knowled^io 
of  the  use  of  fllrophnnlhin.  Aa  a  diuretic,  both  in  health  and  disease, 
dtrophanthus  seems  to  be  superior  to  di^ialis,  and  will  probably  ba 
found  of  especial  value  in  cases  of  ;iii^i»onic  etdema  or  of  severe  yenfrat 
dnpsy  duo  to  cardiac  disease.  When  j^ven  In  overdoso  it  produces 
bomiug  in  the  cesopha^ua  and  the  stomnoii,  with  gastric  distresta  and 
aevere  vomiting.  It  is  not  likely  to  ruplaco  digitalis  in  beart-diaeaao, 
bttt  will  rather  he  uried  us  a  succedaneum  when  a  vei^*  imroeiliato,  tem- 
porary effect  or  a  temporary  ch&uge  of  rcmediec*  is  required.  M.  Fur- 
bringer  reports  three  caaos  in  whieli,  af^er  the  remedy  had  been  used  in  a 
large  quantity  and  for  a  long  time,  sudden  death  IVom  syncope  occnrrcd 
{Le  Bull.  Med.,  Jan.  22,  1888).  It  may  well  be  that  the  4eath  wa« 
directly  caused  by  the  stropbnntbus,  but  it  is  more  probably  «  parallel 
occurrence  to  what  of^en  happens  in  ndvaneod  cardiac  disoase  treated 
with  very  brge  doses  of  digitalis  (see  page  37 1).  Zorner  and  Loaw  ( irt«i, 
Mni.  Wochauck.,  1887)  have  employed  strophaDtbus  with  alloj^ed  suoceos 
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In  Basedow'*  Alseatt  and  in  Brl^ihts  diatase,  nnd  Ihoy  ooDsider  it  espe< 
oEnlly  usefVil  in  renal  alfectinnii  with  seoondaiy  fiiilure  of  the  heart,  a  oon< 
ditiod  In  wliieh  I  havo  necn  it  aol  moat  advuiitaffoously.  Rollisicf^l  ani 
KornUcwfiki  ( irVirju.  iforf.  HI,  xl.,  1888)  anJ  Dr.  II.  Haas  {Deut^h.  Ar^h, 
KUn,  Mefh,  xliii.,  1886)  oointnond  It  Itlghly,  not  only  in  ehronic  l>ut  alito 
lu  iieuto  Dright'a  <iiiioAM>. 

There  is  no  officinal  preparation  of  ■trophanthuB,  but  tlio  tincture, 
pKpai-wl  occorJin^  to  thu  forniiila  of  Profaiaor  Fraaor.  may  bo  given 
in  dOBca  of  A-oni  five  to  ten  dropa.  Unless  the  praotitionor  bo  ac- 
(|uaintiyi  with  tho  individual  propuration  he  b  imiug,  the  minirQum 
dose  iihftuld  alwu^'ji  bo  first  uiuploycd.  To  maintiuii  tlio  cfToct  of  iho 
drug  il  in  ncMMflary  to  give  it  at  Ivast  ovury  vight  hours.  Professor 
Fnucr  found  (hnt  a  itoliition  of  one  part  of  ntropliantliin  and  six  million 
porta  of  water  would  couho  nyitlolio  cardiac  arroat  in  the  fh>g^in  about 
twenty  mlnuloi,  and  Prufi.-9Hor  DroacJie  lioa  uMd  it  iu  dosea  of  one 
milligramme  throe  timoji  a  day;  but  the  purity  of  this  strophanthin 
b  doubtful.  RothiEicg^l  and  Koralsewski  state  that  slrophaiilhin  aot« 
perceptibly  in  fivo  or  Utn  minutes,  and  is  superior  to  the  tincture  of 
Stropbanlhus  in  l>cin«  mor«  eertnin  and  much  loss  apt  to  cause  disturb- 
Kofit  to  tlio  stomach.  They  giro  the  dose  as  0,0002  to  0.0003  gramme, 
and  bave  in  some  cases  administered  as  much  as  Q.OOfi  gramme  durinj; 
tw«nty-four  hours,  tjniil  the  dose  ia  more  accurately  determined, 
UropfaaDtJiin  should  bo  used  with  groat  caution. 

SPABTBINB. 

S])aneino  is  a  liquid  alkaloid  obtained  from  tho  Cytisus  Scoparius,  or 
common  broom  plant.  (See  Scopariits.}  It  iBColorloss,of  a  penetmtiu^ 
odor  and  extremely  bitter  tasto,  soluble  in  alcohol,  in  ether,  and  iu 
vblui-eform.  With  sul])hurio  acid  it  fonnei  a  crystallino  salt  of  u  pale- 
groonii-h  color,  very  soluble  in  water. 

PursioLOtiiCAL  AcTiox.— Aooordlog  to  Husemann  {PJlanzenstofff), 
Uitcholl  found  aboat  four  grains  of  sparteine  adminlHtcred  to  tho  rabbit 
to  cause  a  very  short  stage  of  excitation,  followed  by  <\\\\t;l  sleep  and 
death  in  throe  hours,  white  In  SchroflTs  experimontA  a  siriglu  drop  pro- 
duced violent  convutsionfl  followed  by  mu.scular  weaknueut,  depression 
of  the  heart's  action,  rvnowed  oonvuLiioiui,  and  death.  The  more  recent 
Toaearohcs  of  Do  Rymon,  Griffe,  and  others  show  that  there  are  two 
stages  of  sparteine-puiNoning:  the  first  of  thcso  is  characterized  by 
trembling,  {iiGo6rdination  of  movements,  increase  of  reflexes,  clonic 
and  tonic  convulsion*,  embarrassment  of  respiration,  aocclcration  of  the 
pulse,  and  onfeeblomentof  the  heart;  the  second,  byonfocblomont  of  all 
th'.-  ninoUona,  the  respiration  becoming  mon  and  moru  dujirveaod,  and 
d»tb  preceded  by  convulsions  occurring  from  paralysis  of  tho  rospira< 
tory  centres.  Dr.  Fick  found  that  by  nrtillcial  respiration  life  may  bo 
pralongod  for  a  very  considerable  period.  Pick  (,lrM.  /.  Exper.  Path, 
und  Pharm.,  I8S7)  is  in  aocord  with  Mitchell  in  slating  that  sparteine 
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afl'ccls  tbe  cerebrum  both  of  ftx>gs  and  of  mammab,  and  Ibat  it  b  thoro- 
fore  a  OAi-oatio,  although  its  pamlyxJng  iuduonce  u|>od  ibo  epioal  cord 
and  upon  tbe  motor  nerves  ia  doiaiiiimt.  This  alleged  iofluenoe  upon 
the  motor  nerve-ti-aDka  appeara,  howevor,  to  be  disproved  t>y  De  Rymon 
iThisa,  1880)  and  by  Griffa  (^Thiit,  Lyons,  188G),  and  by  V.  Gluzinaki 
{Deutiih.  Archiv  Klin.  Med.,  18S4,  xliv.),  wlio  are  in  accord  in  affirming 
that  neither  tbe  motor  nur  the  sviiwry  iiurvv*  aru  affected  by  the  alka- 
loid, l-'ick  and  tiluzinsiki,  with  otbur  obncrvuroi,  ugrLti  lliat  the  loss  of 
reflex  aot-irity  and  tbe  fiitul  arrest  of  rospiralton  anj  of  centric  origin ; 
but  acoording  to  Olusinnki  ihv  spinal  de|>rc«sion  is  pivcvdvd  by  a  vlag^ 
of  viieilemeiit.  Whijn  up|)lied  locally  to  the  musclen,  Hpvrtuiao  has  some 
lufluuiice  in  diininiflbing  iboir  oxulability  and  proLonging  the  danilion 
of  the  latent  period  (Do  Rymon,  Griffo,  Gluzinski).  Bat  it  does  not 
destroy  tbe  functional  aciicily  of  the  muiscles  even  when  brought  in 
direct  contact  with  them  in  a  concentrated  fonu.  and  its  muscnUr 
iollucnco  in  tuu  feebtu  to  bo  manife«tod  in  general  poisonin». 

Dr.  Laborde  iCompt.-Rend.  Soe.  Siohg.,  Nov.  21,  1885)  was  the  Brat 
to  call  attention  to  the  fact  that  sparteine  acts  upon  the  heart,  canaing 
lioth  in  thofroj^aniJin  (ho  mammal  an  eDormous  increase  in  thoBixeand 
height  of  the  puUo-wavo.  I'he  subject  has  been  ftirther  investigated 
by  Griffo  (  These  224,  Nancy,  1886),  by  Garand  ( Tltiie  218, 1886,  LyonsX 
by  MasitiB  (Bull.  Acad.  Itoy.  Med.  Jielg.,  vol.  i.  p.  218),  and  by  GJuzioaki 
(  Vratch.  No,  3,  188T,  abstract  iii  Med.  and  -S'urj.  lieporter,  July,  1887). 
According  to  Griffe,  in  the  isolated  heart  of  tbe  fKig  sparteine  oauaoa  an 
extraordinary  persistence  of  contractions;  if  the  doiso  boa  been  moder* 
ale  there  is  an  acceleration  of  the  pulse  i^i3m  paralysis  of  tbe  pneumo- 
gastric  centre,  followed  by  a  slowing  of  the  heart ;  if  the  doao  has  been 
very  large  tbe  pulse  is  rendered  less  inl^'equeni  JVoni  tlio  beginning. 
Tbe  same  invostigator  found  that  in  mammals  small  doses  accelerate  llie 
pulse  without  altering  the  arterial  prussui-c,  and  that  somewhat  larger 
dosas  cause  at  flrtit  aceeleralioo  and  then  retardation  of  the  pulse. 
After  very  large  doses  there  is  a  primary  slowing  of  tlie  pulae,  with  a 
gradual  fall  of  the  arterial  pressure  in  spite  of  the  Ikot  that  the  cardiac 
waves  ai'd  extremely  large  and  fUU.  Uasius  in  experiments  upon  the 
dog  obtained  results  similar  to  those  of  GrilTe,  and  calls «s)>oclal  attention 
to  the  fact  that  in  poisoning  during  the  period  of  asphyxia  the  pulse- 
waves  are  exiraordi:iarily  large.  Ficlc,  GriiTu,  Garaml,  and  Masiua  all 
note  that  small  doses  of  sparti-tne  weaken,  aud  larger  doiiea  punilyze< 
the  peripheral  portions  of  the  pncumugasiric  tierves.  Rather  diitoordant 
with  these  various  lesulta  are  tho»e  reaobed  by  Gluxinski,  who  statM 
Itutt  three  stages  of  the  action  of  sparteine  upon  tbo  heart  of  mammak 
are  easily  made  out.  i^i'rtf,  in  which  there  is  a  slowing  of  thcpulMdue 
to  excitement  of  the  vagi  nerro ;  eccond,  in  which  the  pulse  ie  only 
ftlighily  slowed,  or  Komotimeit  is  oven  iucriMMod  in  A'c^^u^^ncy,  the  change 
being  due  to  puralysiii  of  the  pncumogasiric  and  inhibitory  ganglia  of 
thofaearl;  third,  with  slow  pulse,  due  to  the  dii-ect  action  of  tbo  sparteine 
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upoD  thohourt  musclo.  It  is  «videiittbatirthodragaots>ii  the  manner 
mitdo  out  by  Glujtinski,  tho  apparent  effecU  must  vary  acoortliug  aa  ono 
or  more  of  tb«  cardiac  actioos  of  the  dni;;  a|)pean  to  triumph ;  so  that 
tho  phcnomeou  noted  by  (iiueiDski  are  not  absolutely  contradictory  to 
tbom  of  the  older  observers.  It  is  worthy  of  note,  abo,  thtiL  Fick 
alSnnB  thnt  the  inhibitory  centres  in  tho  heiirt  ure  paralysed.  Acoord* 
ing  to  lick,  muscarine  has  little  or  no  effect  upon  the  heart  under  the 
influence  of  sparteine. 

According  to  Legris.  spartoiae  in  doses  of  iwenty-flve  centigrammes 
has  DO  perceptible  induenoe  upon  the  humau  brain  or  spinal  oord, 
although  doses  of  thirty  oenligrammea  or  over  causo  vertigo,  hMwl- 
ache,  palpitations,  and  ibrmicationa  in  the  extremities.  Al\er  forty 
c«ntigram]ne«  Garand  noticed  very  decided  oardiao  pain,  with  sensa- 
tions of  heat  and  redness  of  the  lace,  and  loss  of  power  in  the  lega,— 
these  symptoms  commencing  about  twenty  minute.i  afior  the  iugudtioa 
of  the  alkaloid  and  reachuig  their  maximum  in  four  or  live  huunt. 

It  is  still  doubtful  whether  aparleiiie  does  or  duos  iiol.  fully  repreaont 
tbe  diuretic  influence  of  ftoopiiriua.  Grtffc  ufflrmg  thai  In  hb  experl- 
menta  upon  rabbita  it  produced  absoluto  ducreiine  in  the  excretion  of 
urtoe,  and  although  some  olinicioiiM  amort  thiit  it  acta  iniuaiiai)adi»ttncl 
diuretic,  otliors  claim  that  any  incrcaned  diuresiti  in  ocvondary  to  tho 
ngulation  of  tho  ciniulution. 

^Summary.— tJui'  prcaunC  knowledge  is  very  im]>orfuct,  but  such  facts 
as  we  have  tndk^to  thai  sparteiuo  acts  poworAilly  upon  the  oerebml 
and  spinal  cootros  as  a  doprcMAOt ;  that  itkills  by  pamlysing  tho  ro- 
spinttory  centre ;  that  it  hiw  a  direct  influence  upon  the  heart  or  lu 
^iitainod  t^aoglia.  by  virtue  of  which  at  flrst  it  inoreages  the  force  of 
the  contraction,  but,  if  tho  dose  have  boon  large  enough,  finally  lessens 
\ho  force;  that  it  may  first  slow  the  pulse  by  stimulating  the  pnoumo* 
gastric  nerves  (tJluzineki),  but  that  it  soon  incrcasL-e  the  pulse-rate  by 
paralysing  inhibition,  and  aAeruranls  dimiuii>bes  it  by  acting  upon  the 
heart  itself;  and  that  its  direct  etfoot  upon  tho  kidneys  is  uucerlain. 

Tbkkapkotics. — The  resulte  obtained  in  tb«  physiological  laboratory 
indicate  that  aoarteina  is  a  diraot  ftllmnlant  to  the  heart.  b^tl|U.Q{LeQ'60JK 
at  least  in  therapeutic  doses,  upon  the  vaao-motor  system.  The  use  of 
sparteine  in  diseases  of  the  heart  baa  been  studied  by  a  number  of  olini- 
cijitts  i  notably  by  ProfeB.<ior  See,  by  Garand,  by  Koland  {Le  J'oittm  &Iid., 

fSi).  by  Voii  (3/tfd.  Chron-,  April,  1S87),  by  J.  M.  Clarke  {Amer.Joam. 
«i.  &i.,  1837),  by  Kurloff  (Oe«fA;A.  Ardiiu  /.  Klin.  Med.,  xU.,  1889), 
and  by  Fawinaki  {Oai.  J£^d.  de  Med.,  Paris,  188S),  wbo  are  all  in  accord 
In  BlUrmlng  it  to  be  of_ value  jij. tha-ttcatincnt Jlf-Cftldjac  afTet^^lions,  in 
which  it  slows  the  pulse  and  renders  it  more  regular,  JncreiiHi-e  diuresis, 
and  E.I  superior  to  moat  other  cardiac  remedies  io  its  power  of  controlling 
tiMiral  nervous  excitement,  Pawlnski  alatoa  that  in  pure  nervous  pal- 
ifiVn  It  cxf-ri-'l')  ili^iialia  in  power  nud  certainly  !n  action,  and  that 
,h  ia  a  valuul  .<  In  Ayrfma,  p^urpatluMia,  and  ^dlj  .1  conditions. 
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Both  Pawinski  and  S6o  cUim  cbmt  it  tiM  a  nMnHrkiibt«  power  of  n>gi*- 
laliiig  lliv  kenrt'fl  action ;   tliu  laltor  o)»«)M'vur  iu<)M<l  nfHrias  that  d  -^ 
known  rmnotly  equals  it  ftir  Uio  purjHwo  of  malting  an  irregular  puU-- 
rcgular.     On  Uiuglhvr  lianil,  Puwtiiski  wttrnit  ngiiinst  its  u«eiD  caaes  ia 
which  the  heai'L  muMcIo  i»  bolii;v«iJ  to  havo  undorgoDO  degu&craticta 
ItB  action  is  a  rapid  one,  tbo  HyinptomB  produced  by  it,  according 
Clarko,  Soo,  and  othcnt,  dovolopiiig  in  thirty  minut«a  to  an  hour  afte. 
tta  tngMtioii,  and  continuing  for  liv«  or  «ix  houiv.    Acconliug  lo  Chtrlcf 
thwc  s>*Jiiploni]t  consist  pHinaiily  ofa  markod  retardation  of  the  pukei^ss, 
with  incretieD  of  tho  force  and  of  tho  art«rial  Unsion,  the  skin  at  th^^^ 
eamc  tlmo  becoming  red  and  moist,  while  ihe  respiration,  which  is  a*~    t 
Itrst  quiclioned,  soon  bocomos  dower  and  fuller  than  normal.     lu  over  "- 
doBca  it  is  baid  to  cause  vury  high  tension  of  the  puiae,  with  sharp    -— , 
catling  or  throbbing  pains  in  the  cardiac  region,  and  »ODietlni^  witb^r^ 
nausea.     It  lias  bo^o  employed  with  asserted  eacellant  wanlta  in  «1^^ 
forms  of  valiiultir  disease,  in  asihm<i,  and  eapeciatiy  in  fvnrtioital  cardia^.^ 
Jorapgeroenta.    The  very  important  statement  made  by  Clurlco,  that  if    ' 
inll  oonfrol  tho  puUe-rAte  and  general  symptoms  lu  Qravtii  distoir.,^^ 
receive!!  some  conHrmation  in  the  work  of  Pawiuakl  am!  in  my  owik 
experience.     Swrne  cliniciiinH,  iioiably  Hai»  Imo  {Zailtehr.  f.  Klin.  Med.^ 
1887)  and  Hioro  Stooasel  {'''■entralh.  f.  Thttvpit,  1887),  have  found  apar- 
toino,  however,  a  vorj-  iinttertiiin   remedy.     I,  do  not  b^litiTn  tlint  for- 
gcDcral  piirpoitcs  it  eipi.'i).*  digituH«,  Ijiit  it  probably  llMJLdialinct  fieUI 
of  nsolVilncM  as  a  cucccdaneuui  to  thai  drug,  aiyl  even  as  a  substUnteip 
neurotic  oases.     Pawiuski  gire^  0.018  to  0.04  gramme  three  times  a  day, 
Increasing  gradually  to  0.6  gramme  daring  the  twenty-four   houra; 
Clarke  assigoa  one-sixteonth  to  ono-qaarter  of  a  grain,  increased  to  two 
grains  if  required,  sa  the  dose. 

ADONIDINB. 
AdoniH  vernalia,  a  plant  of  Nordicrn  Europe  and  Awa,  contains  a 
glucoside  to  which  V>v.  Cervello  haw  given  the  name  of  adonidine.  Ao< 
cording  lo  ('ervello,  adonidine  causes  in  tho  IVog  Bmt  Increase  ill  the 
force  of  the  syHiolic  contractions,  then  irrcgnlarily  of  rhythm  with  long 
dia«lolic  pau»e«,  and  Hnally  arrest  in  violent  systole,  the  most  charoc- 
torislic  phenomenon  being  the  peristaltic  movomonUt  whicli  preoodo  tbo 
cardiac  amMt.  According  to  Dr.  U.  A.  Hare  (TVnjp.  Giw.,  1886, 2S0), 
adonidino  first  iticrcasen  and  then  slows  tho  rate  of  tho  beat  in  iho  cat- 
out  IVog's  heart,  while  ita  injection  into  the  fVog  is  folton-od  by  a  period 
of  slowing  of  the  cnrdiac  movements,  with  long  diastolic  pause*,  suc- 
ceeded by  great  infrensn  of  llio  pulse-rate,  which  in  tuni  gives  way  to 
slow  movement,  coding  in  amwt.  WboChor  the  heart  bo  isolatod  or  in 
aitu,  this  arnMtl  is  diastolic.  Although  Conollo  and  also  Gnlrlet  {NoAey, 
Thesis.  1888)  state  that  the  heart  is  urroHted  in  iiy»(«le,  Dr.  Ilarw  affirms 
tJiat,  wlietlicr  the  heart  be  isolated  or  in  sUtt,  the  arrest  Is  diastolic.  The 
conlnuliclioii  ia  not  easily  explained,  unless  it  be  through  tho  obscr- 
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nUon  of  Guirlet,  thnt  in  tb«  rabbit  he  hss  seen  the  lo(\  Tentricle  Id 
pormnnont  Bjibolic  ooDtraotion,  witli  the  other  cavltifls  diUt«d  and  full 
of  blood.  Tho  slowine  of  the  pulso  noted  by  Dr.  Hare  woa  found  bjr 
btlQ  to  bo  duo  to  alimiilatioii  ur  lliu  imvumoi^iMtni^,  Oji  H  was  prevented 
by  their  section.  That  the  diastolic  arrusi  ita,»  not  nn  occnaionat  [ilio- 
nomonon  the  result  of  excetuiive  inhibition,  uh  \a  Momotimea  Men  fnim 
digilalie,  wna  proved  by  ita  oceiirring  after  Hovllon  of  the  vngi,  m  well 
as  by  the  fact  that  gulvuuixalion  of  thuse  nerves  in  the  later  stage*  of 
the  poisoning  failed  tu  inhibit  the  heart,  the  oen'Oo  appcmring  to  bft 
paralysed. 

In  Dr.  Tlaro's  ox|>crimcnt«  ndonidine  IncreoMd  very  di»(inclly  the 
arterial  predMiiru  in  ihodo^,  while  deenxuin^  the  piiUe- rate.  AAor  largo 
doM*  the  fir«t  Hue  is  followed  by  a  niarkol  fall  of  nrlerial  {iresKiire,  with 
irreguUriiy  of  tho  hoart'M  action,  and  fimilly  ilia«tolic  arrest.  The  ex- 
p«rim«nt«  of  Ocrvollo  {Arch.  f.  Exp.  Path.  u.  Pharm..  xv.)  and  of  Bub- 
now  (St.  PeUnb.  Med.  Work.,  1879)  aro  in  accord  with  those  of  Dr. 
Hnrv  in  showing  thnt  the  drug  produces  fir«l  Hsu  and  then  fall  of  prv«a- 
im.  Dr.  Hare  found  that  in  animals  whose  Sfiinal  cord  ha<I  been  pro- 
viously  cut,  a  rise  of  pressure  followed  tho  exhibition  of  adonidino,  but 
wsa  not  so  ^reat  as  in  the  normal  dog,  so  that  it  is  possible  that  the 
drufj;  acts  as  a  stimulant  not  only  on  the  hcurt  btit  also  on  tho  vaso- 
motor sj-stoin.  The  flmt  alowin-;  of  tho  pulse,  accordin;^  to  Dr.  Haro, 
U  the  result  of  BtJmulation  of  the  inhibitory  qcitcs,  since  it  was  pro- 
rsoted  by  their  previous  section,  while  the  final  fall  of  prcesiiro  is  at 
kost  In  part  duo  to  the  voiio-inolor  palny,  sinco  neither  galvaoiEution  of 
tbo  wiatie  nerve  nor  asphyxia  had  any  offuet  at  a  time  when  ihc  heart 
luul  still  considerable  powur. 

Til  KAAr Klines. — In  1879  Adoniavemalis  was  introduced  to  the  medi- 
cal world  as  a  cardiac  stimulant  by  Buhnow,  a  pupil  uf  Professor  Bob- 
kin.  Since  then  it  has  buen  teetod  by  a  number  of  physicians,  with 
&Jrly  oonoonlaikt  rcAulta.  The  general  tosiiinoiiy  is  lliat  \ld  action  Ui 
diaoaw  rwemblw  that  of  diptaUs,  and  that  It  b  usoAil  in  the  same  otasa 
of  cwitm.  It  is  much  more  ])rompt  than  is  dif^lalls,  and  Dumnd  affli'ma 
that  It  haa  no  cumulative  tendenoy.  There  has  bocn  aomo  diflforonce  of 
opinion  in  regard  to  tla  diuretic  action,  and  whatever  of  such  iuduonce 
it  has  muiit  be  attributed  to  its  action  upon  the  cli-culatioii  In  the  kidneys, 
rather  than  to  any  markod  diivt-t  puu-er  over  the  secratiuj^  structure 
Durnnd  asserts  that  it  never  prudiicoM  diHtui-bunces  of  the  alimentary 
canal,  hut  Tiuhlintiki  and  Uuclini-d  have  both  seen  it  produce  so  much 
vomiting  or  diarrhoea  aa  to  require  it^  withdrawal.  In  a  case  reported 
by  Durnnd  in  which  by  mistake  thrvo  grains  of  adontdine  wero  given 
every  half-hour,  violent  vomiting  and  diarrhoea  were  tho  most  irouble- 
■00)0  symptoms.  Bubnow  employed  the  infusion  made  n-om  the  whole 
herb  4  to  8  part*  in  ISO  parta  of  water,  and  of  this  he  adminititored  a 
tabloapoonful  every  two  hour*.  Dunnd  gives  tho  doso  of  adonidiuo 
u  0.(^  cenligramnie  {0.3  grain)  every  three  or  four  hours. 
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the  activity  of  the  circulation;  and  it^ia  these  which  are  hero  ooDatdorod-^B 
onder  the  beadmg  of  Cardiac  DepreseaHU.    w*-"]^  !-  t^"*  "■■  "<■  *».^—    ^ 
poaaeas  other  powers  beaidea  thoae  which  CAUse  them  to  bo  considortd   — Jl 
titider  tliia  caption,  and  none  of  them  are  in  very  close  accord  in  thi^ 
qualilica.    There  ia,  however,  a  gentxal  rcaemhianoe  in  the  action  of 
euch  as  are  derived  fVom  the  vegotahle  l^ingdom,  in  that  tliey  are  all 
dc]>ruasanUi  to  the  motor  norvoua  aystom  and  yet  all  produce  convulaiona- 
1  have  made  an  cdpecial  experimental  btudy  of  these  oonirulaiona  {PhUa-^ 
Med.  Times,  vol.  iii.),  and  have  found  ilmt  tliey  are  c«rehra]  and  Dot* 
spinal,  because  they  do  not  occur  In  any  part  of  tlie  body  aoparat«d  by 
section  of  llio  cord  Oom  eerehral  influence.     Further,  they  ara  probably 
due  to  distiirliaiice  of  l!te  circulation  at  the  base  of  the  brain,  for  Lbo 
following  rooHona,  the  truth  of  eatsh  of  which  has  hocn  cxpori  men  lolly 
d«tcrrninod:  firet,  Icaeoning  of  tho  circulation  at  tho  baac  of  tho  bnun 
will  causo  convulsions ;  souondly,  tlio  iMnvuhiona  produced  by  the  car- 
diac dcprossante  do  not  occur  until  tho  arterial  priMuiiro  ts  reduced  about 
ono-hitlfi  thirdly,  if  the  disturbance  of  the  ccrcbnil  circulation  ho  arti- 
ficially increased  by  tyin^  lh«  carotids  provioua  to  poisoning,  or  in  any 
other  way,  tho  convulsions  como  on  sooner  and  are  moro  viotoDt; 
fourthly,  in  some  animals  the  convulsions  cautwd  by  arriMling  cironIa> 
tion  at  tho  base  of  tho  bmin  ai-o  fooblo  and  ill  defined,  whilo  to  othen 
they  are  violent,  and  I  have  found  that  in  ^ectm  of  the  first  order 
cardiac  dopreasunts  produce  but  slight  convutiuuna,  while  in  i^pccice  of 
the  second  order  they  cause  violent  convulsions, 

Tho  indications  for  tho  use  of  a  cardiac  dcRrewaat  may  bo  said  to  be 
Inereaaed  arterial  excitement,  sthenic  fovors,  and  wvora  lociJ  inflammj. 
tlons.  In  order  that  a  rational  selection  of  the  various  drugs  may  be 
mode  fur  any  individual  ooae,  it  is  necessary  to  study  how,  in  these 
vanuna  conditions,  relief  is  afforded  by  an  arterial  eodatlve.  When 
there  in  arlorial  excitement  fVom  irritation  or  oxcitcment  of  lbo  heart, 
t&«  mode  of  ruliof  ia  too  obvious  to  need  discussion.  It  is  plain  that 
in  sitcli  a  coao  a  drug  should  ho  aelectod  which  simply  jopjuasco  the 
heart's  action  uwd  does  nothing  more,  In_stri'Tii"  {'■:-.- r-r  ihtf  TpTy  ^" 
different:  hero  it  is  desirable  to  relax  the  pori|ih  i;l.  and  to  pro- 

mote  a  flow  of  blood  to_them,  while  the  rapidity  and  force  of  the  elr- 
culation  are  dimiaJahod.  A  drug  which  depru^aoa  the  action  not  <m1y  ^f 
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ibe  hiMtrt  but  aUo  of  iho  Bupcrficial  vaso-motor  wr\  os  u  horo  in<]icat<xl, 
an^T?  to  thoao  puwoM  la  Addod  ■  BpociftI  one  of  etimulating  the  ponspi- 
ratory  glaoda,  tbo  moat  porloct  ri.>iiio'ly  i»  obtniiiod.  ^Vith  influmniAtJoa 
tb«  elfeot  (tosirod  is  it  U'eeoiiiug  uf  tbo  tluiv  of  blood  u>  the  part.  A 
simple  oarOiao  deprcs^nt  amy  do  thle,  by  loworiog  tbo  torc«  of  tho  cirou- 
luliOR,  bat  a  csrdiuc  vaso-motor  deprcseant  U  fkv  more  powerAi).  The 
blood-Tessela  of  tho  inflamed  part  are  alr^kiiy  dilated,  and  conaequoDtly 
attract  Mood,  as  it  were,  to  the  part.  If  tho  romody  dilates  all  the 
bU>od-vcB9eb,  this  local  attmctioQ  ceases,  and  blood  is  diverted  fVom  the 
Inflamod  tissue.  It  would  appear  iVom  tbe  exporimeQle  of  Ludwlf^, 
ScbllT,  and  others  (Xd  Xaiione,  Aug.  1872)  that  tbo  blood -Teesols,  aft«r 
Moaplote  dilatation,  aru  able  to  bold  twico  the  normal  amount  of  blood, 
■ad  Oolz,  quoted  by  Fother^l!  {Brit.  Med.  Jotim.,  1673),  found  thai 
tbs  totwtiaal  voitHuls  wore  able  to  contain  all  the  blood  of  the  body. 
TboM  facta  show  h»\r  by  mmnsof  an  arlurial  sedative,  which  paral^'zea 
tLo  vaao-motor  contros, "  w«  can  bluud  a  man  Into  his  own  blood-vesoela," 
tir,  ID  other  words,  gut  much  of  thu  ulToot  of  a  vcnosocllon  by  drawiikj^ 
blood  from  Ihv  diacaaud  part. 


I  ANTIMONT. 

i'  ANTIMONII  OXIDUM.   U.S.— OXIDE  OF  ANTIMONT. 

A  j^yinh-whito  powder,  insoluble  in  water,  wholly  soluble  in  bydrO' 
chloric  or  tartaric  acid.  It  is  ])rcparod  by  dissolving  tho  Hul)>hun3t  of 
antimony  in  hydrochloric  add,  adding  nitrlo  add,  and  prudpitating  with 
water  of  ammonia.  Its  solution  in  the  stomach  Is  dopendonl  upon  tho 
Acid  there  presont,  and  oonsoquently,  being  uncertain  In  Its  action,  It 
•hould  not  ho  tvmd  iuturnnlly — although  It  is  capable  of  prududng  all 
tho  ofTvcts  of  tartar  omotfc,  for  the  pru]>nriition  of  which  it  was  intro- 
duocd  into  tho  Pharmacopcela.  Aiitnnonii  SuJpMdum  U.S.,  Antimonii 
JSutphSdum  Purifieatum,  XJS.,  and  Antitwnii  Sulphuratum,  U.S.,  nn  still 
'tnoro  uncertain  pruparallons,  whose  thompoutio  u»o  ought  not  to  bo 
ancoiiragcd. 

I  ANTIMONII  ET  PftTASSlI  T.iRTR.VS.    U.S.— TARTRATE  Olf 

|,  ANTIMONY  AND  POTASSIUM. 

Tartar  Emetic  is  prepared  by  boiling  the  oxide  of  nnlJmony  in  n 
solution  of  bilartrato  of  potassium.  It  occur*  in  Uio  form  of  a  white 
powder,  ibe  result  of  llie  pulverisation  of  transparent,  oolorUus,  sliffhtly 
liiOorescent  crystals,  which  are  most  commonly  rhombic  octabodron*. 
lt»  taste  is  variously  described :  to  me  it  ia  at  (Intt  very  Hlight,  but  after 
a  time  styptic  and  aerld.  In  some  permuns  it  bliMtur^  the  tongue  and 
Up«  alter  a  few  moments  of  contact.  Tartar  emetic  is  insoluble  in  ab«a- 
lut«  but  soluble  in  dilute  alcohol,  soluble  In  fhim  two  to  Uirou  parts  of 
boiling  water,  and  In  from  twelve  to  fifteen  parts  of  wat«r  at  ordinary 
temperatures.  It  la  inoompatible  with  allcalius and  with  acidis  inciuding 
lannic  acid  and  substances  oontaiulug  iU 


aSHXRAL  REMEDIES. 

I'liTitioi.ooiOAi.  AcTioR. — Loyally  nppUud,  turlnr  oni«lic  i*  kq  irri- 
tantt  nvtiQg  upon  M>ino  very  (Mic«t«  and  RuaccpUblo  alditH  !n  n  roiy 
Hhort  tima  In  ntOKt  inauooca,  howux'or,  its  coiitiatiouii  oppIkaUoo  for 
Mvcral  days  is  iiixictiitury  to  produce  any  olTuoU  At  6rMt  tJioi-o  ui  eimply 
a  twinoa^  uccompaniud  by  Homo  burning  pain  and  tlio  i>ruption  of  small'i 
popolos,  which  shortly  buconio  oonvi^-tcd  into  vofticlos  and  tbca  into 
pustules.  Tho80  sro  imij:;ular  in  shapo  nnd  sijco,  nu-yinf;  from  one- 
eighth  of  an  inch  lo  an  inch  and  a  half  in  dianiotor,  and  arevory  pain* 
All,  Somotimos  thoso  pustule*  jfivo  riso  to  small  elougbs,  but  generally, 
if  tlio  spplicQtton  bo  witlxlrawa,  thoy  simply  givo  origin  to  superficial 
oloors,  which  readily  hoal. 

Tbo  only  symptoms  whtcb  aro  induced  by  small  thorapoatic  doBoa-' 
(one-twotnh  of  a  groin)  of  tartar  oraotio  wbon  oxhibitod  for  a  abort 
time  aro  a  acarcely  perceptible  dimiaution  of  the  Ibroo  of  Lbe  pulse 
and  an  inereose  of  tlio  porspiration. 

By  eomowbnt  larger  amounts  of  the  drug,  nausea  Is  iiiduood, : 
panied  iu  a  more  decided  do^jrce  by  tlie  phenomena  Just  mentlonod. ' 
After  large  doses,  prolonged  nausea,  violent  vomiting  and  retching, 
with  nuu'kcd  i«duot)on  of  the  foi-ce  of  the  pulac,  great  muscular  re- 
laxation, nnd  a  feeling  of  fniutnesa,  occur.  At  tho  same  time  tJie 
saliva  is  generally  increased  lu  amount,  and  the  sidii  \»  bedewed  with 
sweat 

After  poIsoDoua  dosoa  all  thato  symptoms  are  inionitt/iud.  TIh 
vomiting  is  violent,  repeated,  ooutiiuiously  ru-uxcitod  by  the  sligbteet 
provocation,  and  is  accompanied  by  burning  in  the  CDsophngus  and 
•tomacb  and  by  colicky  puiuit  in  llio  abdomen.  Tho  matters  vomited 
are  fiiitt  mticux,  then  mucus  with  bile,  and  finally,  In  eomo  cases,  blood. 
Willi  tho  gastric  disturbance  occurs  violiMit  and  frequent  serous  purging, 
the  discharges  resembling  those  of  oholoru,  but  becoming  in  somo  cases 
towards  tho  last  bloody.  Cramps  may  occur  in  tho  extremities,  and,  in 
conjunction  with  the  serous  purging,  have  caused  the  anlimonial  poi- 
soning to  bo  mistakon  for  cholera.  The  exhnuslJoa  is  extreme,  and 
dccpeDB  into  collapse,  with  thready  or  impercoptiblo  pulse,  pinched, 
livid  countenance,  suppressed  voice,  profliso  cold  sweats,  lowered  tem- 
perature, and  at  last  death  from  nslbcnin,  guncratly  pi-ccodod  by  stupor 
or  conruhiions :  indeed,  Taylor  reports  cases  in  which  wild  dcllriara 
was  present  somo  hours  before  death.  The  urine*  in  mild  cosea  ia 
inoreaaed  in  quantity,  as  it  is  nlso  in  the  boginnini;  even  in  fatal  oases, 
bat  in  such  towards  tbo  close  it  is  gcnemlly  scanty  and  bloody,  and 
oven  Bupprossed.  C  Gathgoos  found,  in  some  incomplete  expuHmcnta, 
no  increaso  of  the  elimination  of  uroii  after  i-epcated  non-toxic  dottos  of 
Bulimony  (CeitlralU. /.  Med.  Wiss.,  1870,  321). 


•  Wluit  UulJ  In  tbelciC  b,  I  lliink,  «orr«C|  klthongh  ftulboritio*  dllTat  «a  Uib  fdilil. 
^onuMtu  [TraiU  dr  Tkirapruiiq«t,tlhtA.,ia\.  i,  ji.  SIB]  alBniM  that  il  h  luppraBBli  Dwb- 
mftnn,  Ibol  it  mntr  1>  lupiirwaeil  ( TatiralojU,  p.  iH\ ;  Twdiau.  Ibkt  H  li  MUiC;.  Tm  S  au* 
In  vbbit  It  u»  lDpl>r«UBd,  •««  Tsjlac*!  Itotittil  Jarirpndtjitt,  I,«od«^  IIT),  f.  M>f, 
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It  ie  OTJdont  thnt  (Iw  Bymptoma  just  «nuiii«ratO(l  ciia  bo  ImmI  atudiod 
iodfttftil  uiMJor  Mveml  h«ad«.  Before  oatorinf;  apoo  tlitx,  huwov-or,  il 
iflwell  to  premise  that  tho  uxpenmcntfi  of  Viborg  (^StilWs  Therapevtica, 
vol,  ii.),  Buchkoim,  Coiivt«n  {Ibid.),  Ma<;oii<tie  (/dtii.j,  Ackcrmann  (  Ktr. 
<Ao»'<  Arekiv,  Bd.  xxv.  p.  &31),  Bicbarddon  (Lnnca,  May,  1856),  Hiibu 
ling  (SchmiJi'a  Jiifirbil/'h'-f,  Bd.  cxl.  p.  24),  and  BodKit^jowalci  (JtetcAerfs 
ArchiD,  1871),  and  of  otiions  have  dcmouBtraled  that  tartar  emetic  ftote 
apon  the  lower  aninutls  prociaoly  as  upon  man. 

Circulation.— V/han  a  suflicitt-nt  dose  of  tartar  emetic  ia  injected  Into 
the  fh)g  (Radzitfjewiiici,  Ackurtnain,  XObiling),  the  cardiac  ooDtraotiona 
in  a  vary  »hort  time  uro  ]i»iiuiiiMl  in  frcquonoy  and  furce,  aiid  become 
Irragular,  the  niiricl«»  pultiatiag  tnure  fnyiucntly  tbaii  the  ventrlctoa, 
Datil  finally  nrriMt  occurs  in  diAxtolo.  Aiior  deatli  tlio  {i-Htabilily  of 
tha  cardiac  niiindu  to  ordinary  ittiniuU  \n  almost,  or  more  (Wqueotly 
«attn)ly,  dvatroyvd  ;  hut  in  tho  rucunt  oxporiracnto  of  I.  Boloweit«oliyk 
{Arch./.  Krper,  Path.  u.  Pharm.,  xii.  440),  digitalis  placed  upon  the  para- 
Iyz4>d  heart  cauaed  it  to  rocommvoco  its  action,— evidence  tliat  it  ta 
rather  tlie  excito-motor  ganglia  than  tho  musclo-flbro  which  ia  afTuoted 
by  the  antimony.  U]>on  tho  heurt  of  the  tnnmmul  tho  drug  act«  as 
upon  that  of  the  fVog.  According  to  the  researches  of  Ackomiann  and 
of  Krast  Sonts  (DiiS.  Inaug.,  Uorpat,  1S53),  the  arterial  pressure  alvraj-v 
ihlls  steadily  and  to  aa  extromo  degree.  The  puUe  sometimM  aoi>in« 
gooelerated  at  first,  but  in  the  great  majority  of  cnaas  is  decreased  rory 
decidedly  in  lla  rate.  During  thiit  p<.'riod  of  stow  pulao  tlio  diastolic 
pau»ca  are  extremely  long,  but  tliu  individual  beat  will  influvnco  the 
mercurial  column  of  the  eanliomeler  live  timua  nn  much  a»  nonnaL 
After  a  while  the  pulue  suddenly  bocomvn  very  nipid,  the  fonio  of  the 
heart-bent  i.i  almott  completely  lost,  tho  nricrial  presMuro  fallo  to  a 
minimum,  and  in  u  very  few  montcnl«  diastolic  nrreet  occura.  It  i» 
evident  that  the  action  of  antimony  upon  tho  hoart  is  a  direct  ono. 
The  irritability  of  the  niuAcIo  'a  lost,  and  Acliurmann  has  found  that 
the  cut-out  heart  of  the  fro^'  ix  nlTuclod  by  thu  folulion  of  tarlni 
emetic;  furthor,  the  experiments  of  Itaddejowfthi  hnve  proved  that 
the  poriphci'ul  ends  of  the  vagi  in  antimonial  poisoning  are  early  more 
or  leM  completely  paralyzed,  so  that  the  diastolic  arrest  cannot  be 
diw  to  oxcitalion  of  the  inhibitory  apparatus.*  The  duprcsston  of  the 
heart-muscle  power  duos  not  socm,  however,  to  bo  tho  sole  cause  of 
ibo  lowering  of  the  blood-presaure,  for  Soloweltaehyk  baa  found  that 
galvanization  of  the  vaso-motor  centre  with  a   ]>uwernd  current  la 


•  P(th*p«  tb«  prcstai  1>  as  fllilntt  u  *aj  othor  pl»m  to  oolioa  Iba  Ihaory  td  VWAHag. 
thMUiVMtiftnorUrlar  eDiillrupon  tlM  hoart  Ii  OHing  ta  ttis  pDUih  UwDUlnt,  Tbiattiauj 
Is  UmU  ti  to  iBpnbabl«  (hat  it  vould  Hwca  Himsl;  worthy  of  dlieiiHloD,  *>rO  It  Ool  for  tl>« 
lkc«  IhM  HHblDdg  DHgrta  tbul  tli«  l&itnto  of  anlimon  j  onrl  tod*  It  nnl  pMiuiiott*.  Dr.  Had. 
■^)««*ti  (lor.  e(l.,  p.  Wi)  bu  rtpMttd  unit  «xt«ndo<l  lb«  uporimcnu  of  NJtblliDf  au'l  tom- 
ptMfl J  dliprvrad  both  tlig  wiMrl*>l  fiMtam)  thf  thc^r;  bued  upon  It,  thawing  Ibol  lh«  loJa-Mlt 
!■  ■■  pciMDiraa  M  iht  ptitath-tnU, 
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powerteas  tii  produco  nny  vlovation  of  tho  artoriiil  pronsura  at  a  timt 
'  when  lUe  benrt  Btill  ruHponiJa  to  iitimuli.  Morooror,  the  fnll  of  tbiM 
iirt«rijil  prossure  ocean  nt  n  timo  whon  the  heart  is  apparently  beatiri)^ 
vith  more  thito  its  normal  force.  Tho  conclusion  w  reached  that  anti-  - 
mony  hicera  arteriiil  prrssure  bg  a  direct  aelion  vpon  t/u  heart  and  the  • 
vaso-motOT  $j/item,  and  that  it  is  probably  the  peripheral  portions  of  the 
lattor  Byiit«ni  which  are  affected. 

Nsrvoui  Stf^^m. — A  prominoot  eymptom  ia  aotiniontal  poJBonlng  la 

paralysis,  nffocling  to  an  oslraoi-dinary  dogi-ee  tllCBODaaJCjlUuLtQ^  leas 

oxCL:nl  Um  motor  eystcm.    In  man  the  amcstbceJa  which  ocean  tn  am> 

mala  hu4  been  overlooked,  but  in  tlte  advanced  atagos  of  poiaoning  It  b 

,  no  doubt  prasent.    Jtadziejewski  and  Solowcitschyk  have  found  thnt 

'  tho  (leprcosion  of  tafle-x  activity  occucii  nf\er  aoction  of  the  cord,  aihI 

is  llierelbrc  not  due  to  stimulation  of  the  Solachonow  inhibitory  cootro ; 

that  it  U  not  prevented  by  lying  an  artery  and  cutting  off  acoon  of  the 

'  'potaon  to  tho  nerve,  and  b  tlierufuru  noi  pviripberiU.     It  oooaoqutntly 

mu«t  be  iipiiiAl ;  and,  aa  boih  obscrvont  noted  (hat  in  tho  fVog  and  the 

rabbit  voluntary  movement*  ]>oi^i«t  nf^or  tho  total  abolition  of  aoasi- 

bilityand  of  reflux  activity,  the  conclusion  ia  roiiched  thnt  antimony 

U  a  paralynant  to  the  recfptive  centra  or  sentory  tract  of  the  tpinat  eord, 

Itndzi^jewski  vtntea  that  aonsibility  is  first  lost  towards  thermic  and 

chemical  irritants,  and  then  towards  tactile  stimuli.    The  motor  nerves 

and  miiBcle§  aro  eaid  to  rotain  their  functional  povrcr. 

Temperature. — Tho  inllucnco  of  antimony  upon  the  teinporaturo  ap- 
pcAra  not  to  be  very  marked  when  tho  drug  ia  exhibited  in  ordinnty 
therapeutic  doses.  Thus,  Ackermann  found  that,  after  do*oa  aorcn: 
enough  to  induce  violent  vomiting,  no  alteration  In  the  tempontnro 
could  bo  discovered  by  the  thermomotor  under  the  tongue.  Owing,  no 
doubt,  to  the  disturbance  of  nervoua  and  arturlal  action,  thero  ts  in 
thcM  case*,  however,  a  very  oiarkud  reduction  of  tho  tomporature  of 
UiO  flxtromitivA.  Thus,  in  the  enaw  Junt  alluded  to  (Ackermann)  (he 
h«at  of  tho  hands  was  lowci-cd  fi-om  0.2'  C.  uy  3,5*  C.  in  various  per- 
KMu.  This  docroatte  of  the  t«mperature  is  certainly  in  a  measure  due 
to  tnoreaso  of  the  hoat^voUilion. 

After  poisonoiiH  doses  of  antimony  tho  decrease  of  animal  boat  is 
very  perceptible,  provided  tho  victim  live  BtiRlciently  long.  Thua,  in 
Acltcrmnnn'a  experiments  a  fall  of  only  1.6"  C.  occurred  in  rabbits 
killed  in  the  hour,  but  in  those  that  lived  five  hours  the  dupre«sk>B 
•mounted  to  6.6'  C. 

AlMtoMincil  Orijrtn.t. — It  cannft  bo  ^rftin^ni'l  Mint  t-irtar  »rootic  acta  as 
an  irritant  iii"iii  iij«i  aliiiieiiiiii-y  iLLiji..ijH  ;)i,'nil.i;uii>  ATniougb  cases 
(ArchiKfs  Gen.,  Sqii.  1  W'o  hnvf  lnuii  iijinrtoii  in  which  no  Iwion  has 
been  found  in  tho  momii'ti  <iv  I-hwi-Is  ai^cr  ileuth  (torn  antimony,  yet 
In  the  grcAt  majority  of  insiniii^-s  very  decided  indications  of  violcat 
inflammation  have  been  present. 

Dr.  Bodsiiyeweki,  on  the  strength  of  this  action,  and  of  two  export 
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JBMat4  in  wliidi  ho  found  tho  greater  poriiun  of  th«  ingostod  Mitimon^ 
In  tbo  vomit  of  tho  pationt,  hM  n<lvnncu<l  Uio  theory  ihnl  the  cmoaifl  1ft 
(lu«  to  a  local  nction  of  tho  drug.  Tho  poraiatont  nauM*,  bowovor, 
certainly  indicntos  that  tho  remedy  dooM  not  net  like  tho  eo-Mllod  mo- 
cfaunionl  omolicK.  Purthur,  tho  vomiting  indtiuod  in  the  oxfiorimont 
<of  Uagondio,  of  roplacing  tho  Btoninch  of  an  animni  hy  a  bladder  and 
giving  tnrtnr  cmoliv,  would  Hoom  at  first  eight  to  boUIu  tlio  point  com- 
pletely. This  oxporimont  of  U.if^ndio  hn.«  bocn  confirmed  by  Brinton 
(CyW«/»7d«i  0/ ^nn'omy,  Supplemont,  p.  310;  Lancet,  1853,  vol.  ii.  p. 
699),  who  Airlhor  proved  that  when  Lnrtnr  omolio  wits  injected  into 
tho  vein  of  an  nnimnl  it  wna  very  fVedy  and  rapidly  oliminalcl  by  the 
Btomach.  Dr.  U.  W.  Ilichardwon  (L<m/xt,  vol.  i.,  185G)  has  corroborated . 
this,  and  has  also  found  that  a  similar  ollroination  follows  the  inhalation 
of  aotimon lotted  hydiogun,  I  tiiink,  therefore,  it  must  be  conceded— 
first,  lliat  the  finding  of  even  a  largo  quantity  of  antimony  in  Ihu  vomit 
,(l0M  not  prove  that  its  action  on  the  stomach  is  chiefly  a  local  one ;  boo- 
badly,  that  the  cmosis  Is  certainly  precodod  by  at  least  a  partial  ab- 
norption.  This  would  aoem  to  sliow  that  tlio  emoiti«  U  purely  contrio. 
The  oxperimenta  of  Hooso  {Schmidt's  Jahrb.,  dxix.  23ll),  on  the  other 
-band,  indicate  that  tho  local  action  of  tbo  drug  is  a  powerful  factor  In 
.the  produeiion  of  the  vomiting.  It  was  found  that  when  tartar  omotlo 
,WM  ndminixtvred  by  the  mouth  vomiting  was  cauned  by  smaller  qnnn- 
litki  and  more  pi-omptly  than  when  injcetod  into  tho  veins;  also  that, 
jaft«r  MCtion  of  tlio  poriphoral  vngi  in  the  abdomen,  a  reverse  rolntion 
Existed  between  the  two  molUodit  of  administration.  If  these  eotperi* 
Dtonta  be,  «a  tioy  appear,  correct,  tartar  cmotic  must  cause  vomiUng 
panly  by  an  action  on  the  centres  and  partly  by  a  local  influence  upon 
the  stomach.  The  purging  induced  by  tartar  emetic  is  seemingly  an 
AfTort  at  elimination. 

RespiratOTif  Organs. — The  respiration  in  poisoning  by  antimony  is 
Tory  irro^lar,  with  all  sorts  of  variations  in  the  rhythm  of  the  act. 
In  the  advanced  stages  the  pauses  aro  often  very  long,  and  the  inspi- 
!rnt)oD  and  expiration  so  forced  and  prolonged  that  very  generally,  in 
animals  at  leofit,  marginal  emphysema  and  snbpleural  occhymoM*  ar* 
found  nf^or  death.  Tlio  origin  of  the  respiratory  trouble  Is  probably 
fomowbat  corapkx,  the  chief  l^tor  being  tho  direct  influence  of  tho 
dr\ig  upon  the  respiratory  nerve-centres,  and  minor  causes  tho  intense 
■venous  congestion  duo  to  the  failure  of  tho  circulation,  and  the  altera- 
iion  of  the  blood  itself.  Upon  the  mucous  morabnine  of  tlio  lungs 
antimony  acta  directly  or  indirectly,  oven  in  moderate  do«os,  as  (s , 
.]lhowii  by  clinicnl  experience  and  by  the  experiments  of  Mayerhofer 
'(.yothnaytVa  Ar^ntimittclUAre.  Berlin,  1870,  p.  219). 

THCRAfEDTics. — ^Thcre  are  three  indications  to  moot  which  tartar 
emetic  Is  constantly  employi,!<l.  Tlio  tirst  of  those  it  fullllH  by  virtue 
'Of  it*  powers  as  <in  fmetic.  The  discussion  of  this  may  bo  I'ound  in  the 
eliiptei  upon  Emetics. 
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The  accon  J  parposo  Tor  which  anUntonj  b  used  is  lo  dtpntt  arterui 
gmtemmt.  1 1  ia  clitofly  in  JJi/AMnotion  tliut  tnrUr  cmctU!  ia  used  m  u 
•TtoriAl  Eodntiro.  In  combJnittion  with  nioru  iIwhIwI  tliapbonlics  it  it 
coostanUy  employed  by  some  sur]^eona  in  /ever  a/ttr  operation*,  In  jfd*- 
oirAdM,  and  in  various  sthenic  inllaramaUay  aJleeUona.  In  pnejmonii 
it  has  been  very  largely  uaed,  farming  an  easeatial  portion  of  Uiu  oliWr 
plan  of  trcaiing  that  ttitfitn  Aeeording  to  tb«  method  of  Ilasoii, 
four  or  five  grains  n  day  were  at  fint  given,  but  rapiilly  increased  to 
Iwenty-rourorevcn  thirty  grnimi  daily.  Althoogh  by  the  aid  of  opiate* 
and  cnrofu)  dilnlion  a  species  of  toloranco  was  o(U-n  obtAined  tar  thoM 
heroic  doAes,  yet  very  properly  the  plan  has  bc«o  abandoned  by  modcn 
therajK-iitistit.  As  tartar  omctic  if  administorod  In  sufficient  quantltr 
to  deproM  markodly  tbo  circitlaLion  canaos  gonertUy  inti-njie  nnoMa  and 
oftoD  purging,  I  think  it  is  inferior  lo  aconite  or  voratrum  viride  wlion 
it  is  desired  to  doprv-es  the  circniation  vefy  doeidodly  in  pneumonia  or 
any  other  disoase. 

Owioj^  to  its  notion  apon  the  macons  roembmne  of  the  broDrtugl 
tubes,  in  the  drat  stages  of  hntiehitis  tartar  ametia  m  itTalnable  raawly- 
Xher  f^e  aci-rctbn  has  been  emtahlJalied,  oihcr  expeolomnla  are,  I 
think,  of  muro  s«n-iee.  The  value  of  autiroony  as  a  diaphoretic  d* 
peods  lately  upon  Ita  action  on  tho  circulation.  Minnte  doses  of  it 
oro  oonstantly  employed  to  igcES&M  t^o  cfllcioocy  of  feTerjnjjttUH* 
It  must  nlways  bo  bomo  in  mind  that  it  i»  ii  powerflil  dopretwitt,  aw 
is^tbcrefore  to  l>o  employed  only  in  eihcniiLQUUB- 

As  a  counter-irritatit,  tartar  emetic  ia  used  only  when  it  is  desired  in 
produce  a  alow,  persistent,  and  at  the  fame  time  very  decided  impm- 
aion.  For  fVirther  discuseton  of  its  application  to  diaoase^  see  the  ohap> 
tor  on  Rubcfacienta. 

ToxiooLOor. — The  symptoms  ordinarily  produced  by  poiaoinotH  iloaM 
of  antimony  have  bocn  sufficiently  de«cribed.  There  is,  howevtr, 
aooording  to  authors,  a  form  of  antimontol  poisoning  in  which  noltlur 
vomiting  nor  purging*  occurs,  tbo  ^mptoms  being  simply  Uilens* 
prostration,  cnlit  clammy  sweat,  n  sense  of  oppression  in  tho  chest,  with 
tho  respiration  at  fintt  incrVAMd,  tlivn  dtmiiii^hcd  in  fVequency  and  em* 
barmased;  a  rapid  feeble  piiW,  after  n  lime  t>oooming  slow,  Intermit* 
tea^  and  Irregular;  delirium,  unconMiouancae,  tremblings,  and  doniOj 
and  tonic  convulNona  (Ilusemann,  ToxieoUt^ie,  p.  653). 

TnrdEou  (loe.  cit.,  p.  t><)3)  statca  tiiat  in  M>me  oaaos  of  tannr  emctiol 
poisoning  A  raah  exactly  rcsombling  that  produced  by  tho  external  np- 
.  p)ic*tion  of  the  drug  has  appwircd  all  over  tbo  body  on  tbo  fourth  ev 
fiflh  day. 

A%  already  stated,  in  tho  raat  majorily  of  eases  there  aro  to  b« 
(bund,  al\or  death  fnn  antimonial  poisoning,  very  tleeMod  irocas  of 


*  IIiuftiBuin  tialai  llili.     Allhoufb  vaialtinE  in  ilsmt  in  Ihm*  mat,  pnfpaf  Is  | 
•It;  ptSBiit,    I  do  aot  nmcmbcr  w  hsf*  «Ma  ib«  report  of  •  tM*  la  wbWb  U  mm  kta 
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Influnmation  of  Ibo  iitomiicb  and  buwcln ;  in  •omo  i  ateca,  liowovor,  lliuw 
appear  to  bo  wanting.  Tli«  venou!)  Hyfllvm  b  goiKmlly  very  much 
engorged,  and  iho  viHCcra  lira  Intttiiouly  con^ittod.  Miig«ndU]  mwcrtud 
tluit  in  aniinaU  poisoned  by  l.iruir  onielic  tho  lungs  aro  nlwajra  full  of 
portions  apparently  hcpaiiiwd;  but  AclconnanD  [loc.  cit,  p.  544),  in 
twenty  esporimcnto,  found  only  somo  marginal  cniphyHomn  and  siib- 
pleural  occhymowM,  with,  in  ono  or  two  caMW,  xpots  of  ntcloctiisis  in 
the  lunga.  Tho  sMortion  of  UngentHo,  thcroforo,  i»  too  Kwuoping;  but 
It  b  true  that,  in  a  largo  proportion  of  fatal  cmos  of  nntimonial  poison- 
ing, emphysema,  pulmonary  apoploxy,  atoIcotMJs,  or  otlior  atructuval 
Icfliona  of  tbo  lungs  exist.    Tho  blood  usually  ooagulntm  imporfoctly. 

Dr.  SaUcow§ky  (  Virettow'M  ArchSv,  Bd.  xxxiv.  p.  7S,  1865),  of  Moscow, 
haa  Ibund  that  wben  animals  aro  fod  upon  antimonic  acid  (ono-half  to 
one  {^mme  daily)  or  other  preparations  of  tlio  metal  for  from  fourteen 
to  nineteen  days,  tho  liver,  ki<lDoy«,  and  oven  the  heart  nndorgo  a  fatty 
degeneration ;  also  that  there  is  a  lessoning  of  the  amount  of  glycogen 
In  the  liver,  and  in  some  cases  ovon  a  total  dieappoaranco  of  it.  This 
hoa  been  confirmed  by  Professors  Grohe  and  Moslor,  who  slate  that  in 
tho  duchy  of  Brunswick  tho  peasantrr  ^ivo  to  tho  geeeo,  when  pro. 
ducing  tho  l^raous  fatty  lirers,  a  vertniu  tjtmnlity  of  the  white  oxide  of 
antimony  every  day. 

Tho  minimum  fatal  doso  of  tartar  emetio  is  not  known.  Three* 
(juartera  of  a  grain  in  a  child,  and  two  grains  in  an  ndull.  have  proved 
fatal ;  but  in  tho  Latter  ca^e  extrinnio  eti'cumBtanccs  favorod  tho  rmult 
(Taylor,  Gui/'a  Honpiial  Rrportt,  Oel>  1857,  an  analysin  of  thirty-»veii 
fatal  caiiM) ;  two  hundred  gmina  have  boon  recovei-od  IVom  (cmie,  Toy- 
loft  AMical  Juriipnidtnw,  1373,  p.  309) ;  also  one  bundrod  and  Hovonly 
grain*  (JT.  F.  Med,  Hce..  xxiv.  401). 

Chronic  Poisoning. — Accor<ling  to  Mayerhofcr  (IleUer'a  Arehiv,  1S48, 
quotod  by  Taylor),  the  xymptoms  following  tho  criminal  administration 
of  amall  do»c«  of  tartar  emetic  at  intervals  are  nausea,  mucous  and 
biliouH  vomiting,  watery  purging,  often  foUowod  by  constipation,  small 
ftvquont  putso,  and  asthenia,  deepening  into  death  fh>m  exhaustion. 

Tho  treatment  of  anlimoniul  poisoning  consists  in  washing  out  th« 
nlimontary  canal  with  Inrgo  draughts  of  tannic  acid, — the  best  known 
antidote, — and  in  the  use  of  opium  and  of  internal  and  external  elimi^ 
lantB. 

AnutNismATioit. — Tho  Budoriflc  dose  of  tartar  emetic  is  onfr-twel»i» 
of  a  grain,  tho  emetic  dnao  oiio-lialf  to  one  grain,  repeated  evoiy  twenty 
nuautet  as  r."  -  ::i  .  IL  '  .iniimonial  Wine  (Vinvm  Antimonii,  V.S.) 
contains  two  grnina  of  tait:.!  >  rri'rio  In  tho  ounce.  The  emetio  doae  is 
half  a  fluidounco.  The  f/r.yi.  j/ijra  Antimonii  (tartar  emetic,  one  (Art 
in  five)  is  employed  externally,  a*  a  counter-irritant.  A  small  quantltjr 
is  spread  upon  a  linen  rag  and  laid  upon  the  i>kin,  or  a  little  of  it  may 
be  woll  rubbed  in  twice  a  day.  Whenever  it  ii«  ponti«t«ntly  used,  there 
cornea  on,  sooner  or  later,  a  peculiar  burnii  g  or  tingling  pntn,  which  is 
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very  ehortly  followed  by  ptietulation.  The  efToot  of  tho  drug  is  Twy 
siEtfltit  as  well  fts  screrc,  m  that  tho  romody  is  applicable  only  to  a  tai^ 
CMW  in  which  no  Action  of  ttig  kind  spoken  of  Es  required.  Caro  moata 
l>o  oxcrcisod  not  to  continue  tlie  applicatjon  too  long,  l«at  aovcnj 
obsUnate  ulceration  be  pi-oducod. 

VERATRUM  VIRIDB.    U.S. 

Tho  root-stock  of  Vcratnim  viridc,  a  coarse  perennial  bcr)>al  jilnnt 
indigenous  to  the  Xorthcm  United  States,  It  is  a  largo  tapering  rhi 
zotno,  an  inch  or  two  In  length,  loss  than  an  inch  in  thickncati  al  tho^ 
biiso,  and  having  n  bitter  acrid  tnste.  It  contaioa  two  alkaloidts/c'i-vin^H 
and  reratroidine,  which  arc  so  closely  associated  with  llic  rcaiit  a^  to  b«^ 
BOpanilod  fVom  it  with  great  difficulty.  The  nature  of  these  alkaloid 
lias  boon  tho  subject  of  much  discussiou  among  cliomiata.  ilt.  ChiiHo: 
Bullock  was,  I  believe,  the  first  to  soparoto  them  one  fVom  the  other, 
and  to  prove  the  inertness  of  ihe  roHin.  In  acoordauce  with  the  belief 
of  Ur.  Bullock  that  these  niknloids  were  distinct  fn>m  all  provioosly 
diacoTonxl,  Dr.  George  B.  Wood  named  them  vaidine  and  veratrcidiiu. 
Dr.  Peugnct  subsequently  showed  that  viridlne  Ia  Idcutical  with  jcr- 
vine,  priivlously  desenbud  by  Simon,  from  Teratmm  allium.  Mr.  Mil- 
chull  {Proe.  Amrr.  Fhiirm.  Aitoc,  1874)  confirmed  this,  and  concluded, 
wit])  Puugnot  and  Bullock,  that  veratroidSne  i«  diatitKt  (Vom  vera- 
trine.  In  187G  (Mmw.  Journ.  PAarm.,  1876,  p.  I)  Profe*»<or  Wormlcy 
arrived  at  tho  conclusion  that  vcratroidiiic  is  identical  with  veratrine. 
Without  intending  to  deny  the  conclusion))  of  Professor  Womiloy,  I 
aliall,  in  the  present  edition,  allow  the  text  of  tho  old  edition  to  stand, 
so  far  as  concern*  the  names  employed  to  roprctcnt  tho  two  alkaloids 
of  Teratrum  virido.  Jeniine  is  so  closely  united  with  tho  inert  ri^iiu 
that  it  is  separated  fram  it  with  great  difliculty. 

PHrsioLooiciL  Action. — In  trciiling  of  the  physiological  action  of 
veratrum  viride,  I  shall  first  speak  of  the  effects  of  its  alkaloids  ainglr. 
When  an  animal  is  poisoned  nilU  jervine,  tho  first  symptom  manifested 
is  sluggishnoas,  as  shown  by  a  disposition  to  be  quiet,  aceompaniod  by 
distinct  signs  of  muscular  weakness.  In  a  little  while  peculiar  rapidly- 
repeated  ibnlls  run  through  the  muscular  Bystem,  so  th.tt  tho  animal 
ircRibloa  violently.  After  a  greater  or  leas  length  of  time  the  animal 
becomes  unable  to  stand,  ft^)m  weakness,  and  at  or  before  this  period 
Tioli-iit  convulsions  appear, — general  clonie  spasms  without  rigi-lity, 
Tho  convulsions  alternate  with  intcrvabof  relaxation,  and  as  tho  animal 
grows  more  profoundly  prostrated  are  loss  severe,  but  they  continue  in 
most  ca>«c8  up  to  death.  Even  when  they  are  most  violent,  force  is 
evidently  wanting.  The  animal  ia  totally  unable  to  raise  himself  IVom 
tho  ground;  the  pigeon  driven*  him«elf  forward  upon  Ills  breast,  the 
rabbit  pushes  himself  along  on  his  belly,  or  lic«  uj>on  his  tiido  and  kicka 
into  tbo  air.  Sensation  appears  to  bo  benumbed  only  very  hitc  in  the 
poisoning,  and  consciousnoss  is  prcsei  vcd  almost  to  the  last.    The  ptipila 
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are  not  afTocteJ.  Thcro  is  no  purging  or  romiting,  but  tlwftjv  pro- 
Atse  BfilivntioD.  RMpirution  ccMos  boforo  cnnliac  notion,  so  that  d«Atb 
probably  takes  ptaco  from  o^pbyxin. 

Tlte  circutation  i«  profoundly  afToctod.  The  pulso  is  gononilly,  if 
noX  always,  loseenod  in  t>^u«DCy,  provided  the  animal  be  quiet.  Whun 
there  are  convulsions,  or  oven  whon  tho  tremors  are  marked,  it  become* 
vorj-  rapid.  Tiio  arterial  prcsiure  is  greatly  lowered,  falling  progros- 
uvely  fVoni  the  bcgioniog  to  the  end  of  tho  poisoning.  Tbe  force  of 
tho  individual  beat  appears  not  to  be  much  altered  at  first. 

In  an  elaborate  aeriea  of  experimenta  (^PMl-i.  Med.  Timet,  vol.  it.)  I 
fimiid  thatjcrvino  had  Uttte  or  no  effect  on  the  pnW!">gc^Tkt  HffPBi  «laca 
{|  acta  aa  UHunI  nfter  thooo  nerves  have  boon  cut,  and  galvanization  of 
ttw  par  vagum  In  animnlii  profoundly  afTectvd  by  Uio  poi;>on  ))n>ducod 
tho  usital  cardiac  rosultji.  Purthor,  whvn  tho  cord  waa  cut  very  liiijh 
up,  so  a«  to  parol}-zo  the  ^cc^lcralorA,  jorvino  still  lemoned  tbo  pulw!< 
imt*.  As  it  wns  »l»o  pmrod  that  tbo  alkaloid  IcMions  tho  arterial  pro»- 
ane  after  division  of  tho  cord,  (.&,  ultur  vano-motor  paralysiH,  and  aUo 
that  it  paralyxos  tho  heart  of  tho  frog  or  turUo  wb«n  placed  directly 
upon  it,  it  follows  that  jonJpB  ^wpffj  th^  /flfM  m^  frtg^ffieif  of  tbo_au^ 
dtac  beats  imlopondently  of  ita  iwrvoa,  fry  a  direct  action  &n  the  cardloe 
ntusde  or  its  contained  gftnglin.  Whon  Iho  norvo-lrunks  wore  galvan- 
izod  in  nn  animal  poifoncd  with  jcrvino,  althongh  the  paincrios  ithowod 
tbttt  the  afforent  nor\-oe  wore  not  paralyzed,  little  or  no  rise  oeciurod 
in  tho  arterial  prcsBiiro.  It  seems,  therefore,  that  tbe  jervine  not  only 
acta  on  the  heart,  but  Js  also  «  powerful  deprestant  to  the  va»o.motor 
n<rve-*^ntret. 

In  trop,  as  well  as  in  higher  animals,  poisoned  with  Jorvino,  there 
Ig  «  very  niarkod  diminution  and  finally  abolition  of  rodcx  aetivily; 
and,  aa  tbo  Amotions  of  nvttbcr  pcrlpherHl  nGrvcs  nor  munclos  are  inter* 
fcrod  with,  it  la  evident  tliat  tlio  nllculoid  Ir  an  {nlcnaely  powerful 
npina]  doprcManL  Tbo  convulnionx  are  C4!rebml  in  thcJr  orijrjn,  o-i  Ibcy 
do  not  occur  below  the  point  of  sectitin  when  tbo  spinal  cord  is  divided.* 
XiOcaJly,  jcrvino  is  very  foobly  if  at  all  irritant. 

The  general  symptoms  inilncc<l  by  verafroidine  roiwmWo  thmco  caunod 
by  its  congeneric  allciiloid,  but  it  is  dcHdodly  more  irrilating  than  tho 
latter,  and  always  imlnccs  vomiting,  and  occnaionuUy  purging.  Tn  poi> 
boning  by  it  thoro  aro  in  most  casos  some  muHcutar  twilohings,  and 
RnAlly  marlicd  convulsions,  but  neither  of  those  arc  so  sovoro  and  BO 
repoatod  an  in  Iho  onso  of  jervino.  Death  takes  place  Prom  asphyxia, 
0ue  to  pamlyiiis  of  tho  re«piratoiy  centres. 

Upon  the  spinal  conl,  tho  peripheral  nerves,  and  the  mnsclos,  veriu 
troidino  acts  very  much  as  does  jervine,  being  a  decided  spinal  de> 
proasant. 

*  Som*  tS  Iho  Kinciniloiii  of  my  Bnt  iniutigntles  {.Innriniii  J-itim.  Mtit.  Srt.,  14TD]  of 
IIiU  <liDg  >•■«  tmYloi  In  qoMtion.  but  t  list*  la  my  lost  paper  icnnt  nier  lh«  nholo  c>?unJ 
«rr«*k.    Tb«  Miller  dbcur'ton  maj  ba  band  i«  Pii.'o,  SM,  Timti,  ToU.  li.  uid  ili. 
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The  aollon  of  voratroiiliiiu  upon  tho  circulation  Ca  a  vcr^  eurioui 
on«.  After  a  hypodurmic  injection  of  the  poJHon  tUo  rapidity  of  lh« 
jiulso  and  tlio  arlcrkl  prvgHiirc  uro  nt  firat  dcciilodly  iMWOiicd.  After 
II  (iino,  Ilttt  puUo  Htiil  rumaining  rorj- stow,  (lio  individual  liL-ari-bcals 
facoomo  ondowiid  with  n  force  groutly  beyond  normal,  and  tho  artvinal 
prcMiiru  bceomos  normal ;  Itivn  suddenly  tho  puiae-mta  becomoa  very 
nipiil,  tho  individtinl  carditic  buatii  loiting  much  of  their  extraordinary 
vigor,  but  tho  arterial  prosituro  nsing  noariy  fifty  poroont.  beyond  ita 
original  po«itton. 

Wbcn  tho  alkaloid  U  thrown  directly  into  a  voin,  thc<wi  pho-jomena 
nro  i I) tvii Kilted  nnd  nbbrovinloJ.  I  hnvo  scon  tho  arCcri.tl  promuro  full 
to  iioro  in  thirty  Huconds,  and  in  one  itnd  a  quartor  minutes  rise  to  ICo 
(110  normal)  c«ntimctrvs.  Tho  rise  is  not  duo  to  a  direct  action  of  tlto 
drug,  but  to  tho  euddon  asphyxia  trhich  it  induces,  Binco  it  doos  not 
occtir  if  ft-ce  artiSciot  rospiration  bo  nuiiiiuiinod  (_Pliiia,  Med.  Tima, 
vol,  iv.). 

Whon  artifloinl  respiration  is  k«pt  up,  Toratroidino  stoadily  leaaeoa 
both  artorini  proaaure  and  pulso-rato.  When  tho  par  vo^tn  has  be«B 
divided,  artificial  rospiralion  hu'mg  maintained,  voratroidino  in  power- 
lesa  to  reduce  tho  puUo-rato;  anil  whon  the  pulae-rate  has  been  roducod 
by  tho  drug  in  the  uninjurad  animal,  divlaiou  of  the  par  vaguni  is  fol- 
lowed by  an  enormous  rise  in  the  number  of  oardiao  bcAts  per  minute. 
Tlll^se  facts  certainly  prove  thai  Tonitroidtne  is  a  powerAil  stimulant  to 
tho  inhibitory  non,'U9  of  tho  heart.  Monwvor,  I  have  found  that  wfaon 
tho  ipinal  cord  is  dividod  eo  ax  to  pumlyzo  tlio  nccclcmlor  norvoe,  a 
minute  doso  of  tho  poieon  (uno-lhirtiolh  of  n  grain)  wilt  at  once  cauito 
diaatolic  arrest  of  the  heart's  notion,  but  if  tho  pnoumogastrics  bo  now 
eovorod,  and  tho  niprossive  fgroo  bo  thus  takon  olT,  the  robxod,  seem- 
ingly dead  vlecus  recommences  its  boat.  The  slow  pulm  of  mild  vont- 
troidino-poisonin^;  bocomos  rapid  wbon  a  large  dooo  of  tho  poison  is 
injected.  I'urtbor,  aflor  a  Uirge  dose  division  of  tho  pnouraogastrics 
boa  no  ctTect  upon  puUc-rato,  and  tho  most  intense  galvanio  current 
api'lied  to  tho  peripheral  ends  of  tho  divided  nerves  is  powerless  to 
aiTL-pt  tho  viscua.  Evidently,  large  dosoa  of  voralroidino  paralyze  tho 
cardiac  inhibitory  apparaluti,  while  smuU  ones  stimulate  it  intensely. 
Tho  paralysis  L»  certainly  jicrlphcml;  whellior  Uio  stimulation  lit  cen- 
tric or  peripheral  has  not  na  yet  been  determined.  When  enornioitn 
doses  of  vuratroidino  are  thrown  directly  im  the  hoArt  by  vcnoua  in- 
jection, they  at  once  kill  the  cnrdiao  muxelo.  Upon  the  vaso-molor 
nerves  vcratroidlne  in  moderate  toxic  amounts  has  no  demonstnblo 
inlliiciieo.  Dr.  K.  Iteigel  (P/lu'jtri  Archiv,  1871,  p.  409)  bna  dcmon- 
HtniteJ  that  tho  ri.«  of  arterial  pressure  which  occurs  in  asphyxia  ts 
largoly  duo  to  vnao-motor  sponm.  In  jervine-poisoning  asphyxia  has 
very  littlo  influence  upon  thu  arlorial  prcsstiro,  because  the  raso-motor 
oentroM  are  purtilyxcd;  in  voratroidino-polsonlng  the  slightest  inlci^ 
mission  in  tho  working  of  I  he  bellows  of  the  apparatus  for  artiflcia) 
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roepiratjon  is  followocl  at  onco  by  an  enonoou*  riea  of  lh«  mercuiy 
in  tho  manometor, — conclusiro  proof  that  ibo  Toso-molor  oeatroB  are 
not  sorioualy  affoctod.  Tin's  deduction  I  bavo  exporimentally  corrobo* 
ratod  by  gaUaDization  of  n  ttctieiitive  tior\'o:  always,  unlflsa  an  enoi^ 
moos  amount  of  tho  alkaloid  liad  been  f^ren,  tha  riao  in  tbe  arterial 
proewiro  waa  roarked  ojid  ftnmediatc.  In  eatimating  tho  physioloj^jcal 
action  of  ToratroidJPfl  \i  muiit  bu  bornu  in  mind  that  artificial  respinu 
lion  waa  maintainud  during  Ibe  Ntit<ly  of  tlio  action  of  tho  drug  on  llio 
heart  and  raao-motor  cvntros;  that  it«  influoncfl  on  tbo  ro^pimlory 
MDtrea  is  no  inwiiso  a»  to  OTorbalnnoo  iC«  cardino  action,  and,  n-bcn 
lh«  animal  In  loll  to  it«vlf,  to  rauso  dunth  beforo  any  very  docidud  in- 
fluence haj(  boon  oxortcd  on  (he  hoart.yTlio  action  of  tli«  jilkuloid  may, 
tborefore,  bo  summed  up  a«  follows:  it  i»  a ftficcrfuj  rapiratorj/ foiion, 
towwiwy  <tf  first  the  frtqufncy  of  the  cardiac  brat  by  stimulating  the  jrncu- 
L  mMtutnet,  bid  soon  V>tlny  all  control  aver  the  hctrl,  owin^j  to  the  powui-ful 
^^^KwwM  w^K  tho  inilucixl  asphyxia  oxortH. 
^^Tno  resin  of  roratrum  viridw,  when  complotoly  iloprivgd  of  tho  allcn- 
loida,  M  nearly  inert.  Il  soome,  howovor,  to  be  irritating  to  tho  digesttvo 
organs,  and  very  probably  aids  in  the  production  of  Ibo  Tomitaag  occa. 
■ionod  by  IVili  doses  of  the  dru^. 

As  tho  action  of  tho  alkaloida  of  voratrum  viride  is  veiy  similar, 
and  as  they  are  tbo  only  active  principtea  of  tho  drug:,  "t  is  very  easy 
a  priori  to  dctcrmino  what  iho  influenoo  of  tho  drug  will  be.  Sufficiuitiy 
Bomoroua  oxperimentn*  bavo  been  porformud  with  tho  orud«  drug,  or 
ila  proparationa,  to  aliow  that  It  nets  upon  the  lower  animala  as  upon 
man;  but  it  is  not  nocoMary  hero  to  do  more  than  altudo  to  thom. 
When  taken  in  Hmall  donos  by  man,  x-eratrum  virido  fii-st  reduces  tlio 
foico  without  much  losaening  tbo  Oxniuoncy  of  tbe  puhw,  but  after  h 
timo  tho  pulNO  fltlla  very  much  in  rapidity,  somotimM,  according  to 
Dr.  Norwootl,  oron  to  thirly-live  a  minuto. 

if  ftny  exertion  bo  ma<lo  during  this  stogo  of  ilopromion,  tho  sIom 
pnlito  will  bo  suddenly  conrortod  into  nn  exceedingly  rapid  one.  Tho 
•Uw  puUo  is  sometimes  modoraiely  full,  but  is  alwaj's  Tory  soft  and 
eompresnible;  tbe  rapid  puleo  is  oxcoodiagly  feeble  and  small,  oftoQ 
thready,  and  may  become  imperceptible.  Severe  nausea  and  vomiting 
accompany  or  follow  the  nxluction  of  tbe  pulso-rate.  That  tho  latter 
is  not  duo  to  i^oslric  disturbance  is,  however,  shown  by  tho  fact  that  it 
often  procodes  the  stomachic  symptoms,  and  may  exist  without  them. 
Thus,  Professor  Percy  statos  that  ho  baa  seen  the  pul»  roducod  to 
thirty  per  minute  without  nausea  being  induced,  During  tbo  stage 
of  doproaBtoo  there  u  always  decided  muscular  weakness  and  relaxa- 
tion. 

After  a  poisonous  do«o  tho  symptonia  above  notod  ore  iQcreosod  in 


*Sm  «fp*al»llT  fapw  bj  PrahnerS.  R.  Pare;,  Ti  ant.  Amtr,  ilt4.  Auet.i  npilntdl  M 
psa|hlel,  lt«4. 
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iutoiuutjr  a&(t  bocomo  very  alanutng.    A  running,  almost  iinporccptiUe 
pulw ;  a  oobl,  okmmy  shin ;  intcnso  nausou,  kikJ  incoasuit  ollenipU 
kl  vomiting,  or  retching,  or  hiccough ;  abttolule  muMuUr  proetmUon  ; 
fuiotncse;  vertigo;  losa  of  vision,  and  soiui- unconsciousness,  tuake  U|> 
tho  group  of  cxtremo  symptoma.    Varioos  obsorvon  al«o  epoalt  of  sc^ 
excruciating  pnecordial  pain ;  but  this  I  have  not  Been. 
-^  Svinoiari/. — From  those  eymptoma,  wttb  what  baa  atruuly  boon  Baii^K 
Dbout  ibe  alkaloids,  it  follows  lliat  voratrum  vindo  ia  a  pon-orful  fiplnaJB 
and  arterial  dcpruasaiit,  «xurijn^  Ittlle  or  no  diroct  induence  upoa  ih^^ 
cerebral  cfintro*.    lu  full  iherapeutio  iottnH  it  lowers  the  puleo-rale  botl^ik 
by  a  <1irect  action  on  the  muscle  (jurvino)  and  by  stimulating  the  inhibi- 
tory ncn-c9  (vera Iroi (line)  ;  it  i3inkini»bci»  the  force  oT  tliolivart-bcttt  bj^" 
iTJirciul  iuflimnco  on  tlio  curdiftc  mutclv  QcrvTiio),  abd^produces  a  gonoroX 
Toao-motor  panil^w  (jcn-inc)  more  or  Iom  complete  acoordEng  to  this 
■izo  of  thu  doiii.'    Undor  its  action  tbo  functioial  aeUvltr  of  tbu  wkin 
18  gn'atJy  incrcuitod ;  but,  as  thin  i»  a  noeo^r^^jeatuji^^ot _{i\Q  profound 
arterial  dcpr<:»»ion,  there   19  no  roawjn  for  bcliovjwg  that   tbu   dn^ 
bnif  any  epccifiu  influence  upon  the  por»pimtory  gbrnds.     In  a  siroUor 
manner  the  excretion  of  bilo  is  often  indirectly  in  ■    i-    I  \>y  verutrutn 
Tjride,  through  the  sevei-o  vomiting  which  it  iodut.  ■■ 

American  hellebore  undoubtedly  lowors  iminial  tctnpornturo  very 
dacidedly,  but  whether  directly  or  indirectly  hod  not  been  dvtvrmiuvd. 
I  bavo  flxtquently  seen  it  reduce  the  bodily  beat',  and  M.  Linou  {JiviL 
Tkerap^  1869,  Lxxvi.  9ft)  states  thai  it  does  so,  but  not  so  cenainly  at 
it  lowers  the  pulae.  Oulmont  {Bull.  Thirap.,  ISfiS,  Ixxiv.  153}  aesortsv 
as  the  results  oi'  his  cxjierimcnts,  that  iu  animals  from  liuif  an  hour 
10  two  hours  after  the  administration  of  suob  dosee  as  would  produce 
violent  symptoms  wttliout  kilUug,  tbe  tein|>orature  fell  2^,  3",  or  even 
6"  (C.  ?),  and  remained  at  this  point  for  twenty>four  hours. 

TpERAPEUTica. — With  our  [tresont  knowledge  of  the  phj-sio logical 
action  of  voratrum  viride,  it  is  evident  that  there  are  only  two  rational 
iudleationa  for  its  mtu, — namely,  to  rtdvce  spinal  adim  and  to  reduce 
arterial  action.  Owing  to  tbo  very  great  effect  veratjum  viride  haa 
upon  tbo  circulation,  and  to  the  numerous  drugs  which  ore  ptirer  epEnal 
d«pn)Mant«,  it  is  oovor  culled  for  to  meet  the  first  indication,  and  Ibi 
pmdico  ubould  «imply  bo  usetl  to  lesson  the  force  of  the  circulation.' 
Tbo  UNO  of  the  drug  in  typhoid  /ever  and  other  adj'namic  diseases  i«  ^ 
simply  an  irmliouul  and  dangerous  proclioe,  founded  upon  an  orr 
oeouH  idea  of  the  action  of  thu  remedy. 

Yeratrum  viride  has  boon  rocommondod  Jn  mania  a  polu ;  and  to] 
onsca  of  irritation  of  tbe  brain  from  drink,  with  strong  bounding  pulM. 
it  may  bo  of  great  service ;  but  in  the  true  ddirium  tremens,  with  uni-  ^ 
Tcrsal  adynamia,  it  is  a  thoroughly  unproper  remedy,  capable  of  dovp-^f 


■  ProtvMoi  S.  K.  Pttof  *ulM  tbM  >  diltiatinD  of  vb(  blooj-icwli  of  U«  frag^  ><ib  tmi 
hit'*  aUg  WD  b«  rcnlil}  «o«it  bjr  Uio  mi4r««o|ift  to  (bile*  th*  ■  !miawbstii>B  at  Ui«  drug. 
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aaag  Ibo  proetratioo  into  fttal  exbsustion :  iiulood,  I  hav«  kuown  of 
death  occurring  io  Ibis  dJeeaeo  fh>m  iU  uag, 

Wlien  u-uo  Bthooic  arUtrial  cxctUmont  is  to  t)«  oombatcd  in  any 
disoase,  except  it  bo  gastritis,  vorainnu  viride  may  bo  ompluyod  an  a 
|»oinpt,  iborougbiy  efficient,  and  at  tha  samo  time  very  eafe  roioedy, — 
very  aalb,  siDoo  it  is  almost  incapablo  of  producing  doath  io  tbe  robust 
adult,  unlosa  used  with  groat  rccklossnoss  uod  in  repeated  doses.  In 
the  cai-iy  alamos  of  ^hsnic  pneumonia  it  olTurs,  I  boltuve,  tbo  bost  known 
metbod  of  reducing  the  pulso-ratc  and  tbe  temperature,  and  of  umoli' 
oratiog  the  diiwaAO.*  It  is  hardly  necoasaiy  to  mention  other  individual 
diseases  in  which  voratrum  virido  may  bo  employed  to  carry  out  the 
prcaunt  indiciktion. 

1b  peritonitis  ila  tcnduncy  to  cause  voniiling  is  vorj'  much  Sj^inst  ita 
H|te,  and,  udJcas  tSi»  ~aenon~can  be  coiili-oilud,  Hhonlil  interdict  ita  em> 
^Rp^mcnL  I  (loilrfi,  liOffovcr,  u>  call  ailciitloH  to  >U  vulue  in  prevonU 
ifag  indummation  nftvr  sevcro  aMitninal  injurirt, — indeed,  afivr  any 
Wroru  injur)'.  Thu-t,  I  nm  co^nixant  of  tho  Ciuc  of  a  woman  whoso 
bolly  wan  toni  open  by  tho  horn  or  n  hull ;  tho  ahdomina)  walls  wero 
rent  for  about  »ix  incbcit,  and  ilic  sigmoid  Hoxiiro  of  the  colon  came 
out  and  was  dragged  in  tho  dirU  It  wus  wa«hod,  replaced,  the  wound 
•owed  up,  tho  patient  rcdlrictvd  to  tow  diet,  and  romtrtim  virido  ailmin- 
htcrcd  very  carul\illy  so  a*  to  koop  tbo  puNo  as  doprosscd  a»  po«gubl« 
and  at  tho  sumo  time  to  u\-oid  vomiting,  to  aid  in  which  opium  was  also 
giren.    Recovery  without  a  bad  symptom  resultod.f 

^  an  omelic,  vcratrum  viride  should  never  be  cniployod. 

In  chronic  earJiiic  clii^asii  it  may  bo  used  in  preclaolj'  IbOM  casoft^^ 
irhkh  digitalis  a  c-ontnt-indic^lcd, — i.€.,  wbero  there  b  excessive  hyi>or> 
trophy. 

Tho  contra-indimtions  to  the  use  of  vcratrum  virido  aro  cardiac 
Toaknoss  and  tlie  exintenco  of  general  adynamia. 

ToxiooLooT.— Although  vcratrum  vU-ido  m  a  rvmcdy  of  great  power, 
capable  of  producing  the  mo:*t  utarming  symptoms,  yet  I  belU>ve  it  to 
bo  the  Miftinl  of  all  the  cardino  doproaaaou;  certainly  it  is  far  loss  dan- 
gorous  tlian  aconite.  Ovordoxca  of  it  provoke  vomiting  so  soon  and  so 
certainly  that  it  is  Nmowluit  doiibl^il  whether  a  robust  adult  could  bo 
killed  by  a  single  dose  of  any  of  iU  oflic-inal  preparations,  capocially  if 
prompt  and  jtidicions  treatment  wcro  nfTordod.  I  have  sovorai  times 
known  a  tcaj«poonful  of  its  fluid  extract  to  be  taken;  and  Professor 
Percy  citos  recoveries  aficr  tho  ingestion  of  a  tumblorflil  of  the  timy 
tor© ;  aft«r  thirty  grains  of  tho  rosinoid ;  aftop  two  doses — a  tumblerfiil 
eoch^Mif  a  S3mip  representing  a  pound  of  tbo  root  to  tho  pint.  A  fbcble 
child,  cighlocQ  months  old,  was  killed  by  thirty-five  drops  of  tbe  tincture 

■CtiniMra  Oalnont,  BtUtth  dt  TUnpiMi^m,  \.\ta.lf.  p.  14S,  koil  UM.  Zobw  ud 
□.  Dirtt,  litd..  L  liati.  p.  44S. 

t  0>MDU  aln   Dr.  C.  B.   Bbhop,    Awittitam   Jvurmat  o/  ttf   IttJlKml  Seltm*tt,   <M. 

im. 
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(^mer.  Journ.  Pkarm.,  1865) ,  and  a  iloubtrul  ca«o  ot  Tula]  poisouiDg  ia^ 
the  adult  la  menlionod  in  \fed.  and  Surg.  JUp.,  xl.  372, 

I  haT«  •MO  Iho  niOMt  alarmiitg  Ayinplomn  result  from  largo  mcdtc 
Dill  doses  ropoatud  at  short  intvrviibi,  and  huvo  boon  astoninhod  at  tb< 
mpidity  with  which  ihoy  yicUlod  U»  treatment ;  but  Dr.  J.  D.  Blako  n 
ports  (^incri«vitt  Med.  Weekltj,  No.  20,  lti74)  a  dvatk  rottulliog  from  tli 
udniiniKtmtion  of  butwcun  tliruc  imd  four  dropti  of  Xorvrood's  tinctn 
otcry  two  hoiirv  lo  u  b.ibo  ckwn  months  oM ;  and  a  man,  convalcacu, 
from  typkoiil  fuvor,  was  kiiluil  by  a  drAChm  of  the  duid  oxtmct  {PhUa^^B. 
Jferf.  Tima,  xiv.  863). 

Id  coses  of  poisoning,  vomiting  should  be  t-noouragcd   by   lai 
dniughU  of  wiirtn  wntur  until  tho  atomnch  is  well  washed  out.     'Iki 
the  palioul  should  bu  forced  to  lio  flat  upon  tho  back,  with  tho  hoac^ 
lower  tban  tho  foot,  and  tho  otToHs  at  vomiting  should  bo  reetraiaed. 
If  ihoy  cannot  bo  checked,  and  if  the  prostration  bo  eovoro,  on  no 
account  should  tho  patient  bo  allowed  to  rise  up,  but  must  be  made  tc 
vomit  into  n  towel.    A  full  dose  of  laudanum  should  be  givon  by  tlii> 
roetum,  and  brandy  or  whisky  be  admiuistered  by  tho  mouth.     I  faav« 
noticed  that  spirits  will  somotimos  be  retained  only  when  givon  undi- 
luted, and  in  such  form  will  qulot  the  stomach  at  once.    If  the  stoniaoh 
rot\isea  alcohol  in  any  shape,  the  rectum  should  be  mado  uso  of.    Am* 
tnonla  may  be  employed  as  an  adjuvant  to  alcohol,  and  m  extrane  eaau 
may  \w  iiijucied  into  a  vein,    ^itrito  of  smyl  iubalationn  ara  twtd  lo 
have  boon  of  t»orvicB.     Kxtornal  hcut  is  important,  and  mild  flagollntions, 
rubbing  with  coarsa  towoix,  sinapisms,  etc.,  may  bo  umxl  to  k(,-up  up  tbo 
oxtornal  capillary  circulation. 

ApiiiNisTaATio."{.— In  admiriii^tvriiig  voratrum  viride,  !t  sliould  al- 
wayu  be  tiornu  in  mind  that  il  will  do  no  guod  in  acut«  duca»c  unless 
givon  in  inorea-iing  duocii  until  iU  [thyHiolo^cal  octjoo  fa  manifostod. 
In  almost  all  cJiCf!*  vomiting  S  to  be  avoided  us  far  as  pouiblo.  To  do 
thix,  small  quunlilies  of  tlie  drug  should  be  gtvon  at  short  intervals, 
and  corrusponding  doses  of  laudanum  (five  to  t«n  drops)  should  be  ex- 
hibited Hftoun  minutes  bcfoni  each  doso  of  tho  voratrum  viride.  \a 
hour  is  generally  the  best  interval  between  the  dose«.  The  drug  should 
always  bo  administered  in  tho  torxrmt  iho  fivid  extract  (^Extraetum  Fttra- 
tri  Viridis  I-'luidum,  U.S.),  doso,  ono  to  throe  drops;  or  of  the  tinetttrt 
(TVnrtura  Veratri  Vtridia, — 1  to  2,  U.S.),  doso,  throo  to  six  drops.  A 
Batnrstcd  tincture  is  sometimes  kept  in  the  shops  under  the  oamo  of 
Ifoneood'a  tincture. 

Vebatbuji  Albcu. — In  cases  of  human  poiaoning  with  vorniniro 
album  the  symptoms*  have  been— excossive  vomiting,  generally  ac- 
companied by  severe  abdominal,  and  oft«n  owophogcal,  pain,  and  fol- 
lowed  by  a  very  eevere  diarrb<ea;  intonae  proutralion  and  muscular 


I 


■  F«  SUM  tnil  uiftl]>*l>  at*j'm[iuiiiu,  «  .V»  Tcri  MH.  Knpii,  p.  Itl,  1ST3. 
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rslaxaiion  \  very  pronounced  rodiiction  of  tho  toiiiponituro  olcI  pulao, 
tbo  UttUir  being  BomotimM  rapid  nod  nlmmt  imporcopUblo  in  tbo  od- 
vancod  etagoa,  nnd  linally  becoming  oxlinct ;  Auiikcn  Of  os,  contracted, 
anxiom  oouotonnnco,  ii  L-oId  sltin  dammy  with  proAi»o  porapiratiOD, 
and  otbor  eridonotM  of  cotlnpso.  Tho  mind  rcnmins  clear  uniH  tlio 
Uet.  A  fatal  roault  is  very  comnion,  and,  when  recovery  occurs,  iho 
.  DODTakaoenco  is  usiuilly  protruded. 

Tho  oxact  oaturo  of  ilic  notivo  prinfijilos  of  voralmm  album  id  tilill 
',  inTolvod  in  doubt.     iMIeticr  and  Cavuntou  rbou^bt  tital  tbcy  found 
j  mpei^Uata  of  roralrino  in  it.    So  fhr  am  I  can  malu  out  ftom  tlio  au- 
'  iboritiee  at  my  commnod,  Simon*  cl.iims  that  thoro  arc  ibroo  alkiili^ids 
in  voratram  album, — veratrine,  barytine,  and  jervine;  and  Dr.  i[u«w) 
{Stir  la  VeriUrine,  Thdso,  Pane,  1868)  cortuinly  indicates  that  sabadUliHe 
and  barytino  ar»  the  Humo.    The  subject  ba.i  bcon  elaborately  Inres- 
ligatM  by  Dr.  Cbas.  L.  Mitcboll,  who  linj«  found  two  alkaloids  in  ibo 
rhixomt;,  one  of  which  b«  donominatM  jervine,  tho  other  veratrMine. 
Tho  nwin,  when  ontir«ly  fVeed  fVom  alkaloids,  is  inori.     In  a  nuiabor 
I  flf  exporimonta  nuide  Boparately  by  Mr.  Mitcboll,  Dr.  J.  R.  Ilaynos, 
and  my§i>lf.  tho  vcratr.ilbine  proved  ilsolf  a  most  active  poiran,  one- 
I  tentb  of  a  groin  killini;  a  br^'O  pijjoon  in  four  minutoH,  and  one-twen- 
tieth of  ft  grain  a  dog  of  fourteen  pounds'  weight  in  one  boar.    Tbu 
ffyiDptoms  wore  nausea  nnd  vomiting,  with  violent  purging,  if  tJie  nni- 
Imal  livod  Honio  time,  salivation,  muscular  weaknosa  passing  Into  ]>a- 
mlyaifl,  convulsions,  and  death, — from  failure  of  nHpinilion  after  morU 
■mte  toxic  doaoa,  ttom  cardiac  arrest  af\er  very  large  ouc«.    When  tho 
||iitnl  result  had  been  slowly  produced,  intense  byperiKmia  of  tho  intos- 
tirmt  mucous  membrane  was  found  aflurdoalh.    Tonitrnlbino  appean  to 
bo  very  closely  allied  boili  in  chemical  ant)  in  phyitiologicnl  proporlioB 
to  veratrine. 
I  VERATRINA.    U.8. 

1  This  alkaloid  is  procured  fi-'>m  the  («oc<U  of  Toratrum  Sabadilla 
|[Aaagr»a  ofBcinuIin  f ).  As  found  in  commorco,  it  \»  idmost  always  mora 
br  1«S8  impure,  and  occurs  as  a  gntyisb-whito  pow<lor  of  an  intensely 
kcrid  taste,  and  producing,  oven  in  tltc  minutest  <iunntity,  when  smelled, 
Uyequontly-ropeatod  aneozlng,  which  may  continue  for  hours.  It  has 
trhen  pure  been  considered  uncryMta1li7.nblc,  but  Mei-ck  has  obtained  it 
in  rhombic  pri^niN  about  half  an  inch  in  length,  through  the  spontaneous 
Dvaporation  of  ita  ak'oholic  Hohition.  It  is  very  slightly  soluble  In  boil- 
ing water,  not  at  nil  in  cold  water ;  soluble  in  alcohol,  ftoolj  so  in  ether, 
Bod  still  moro  so  In  dilute  acids. 

Veratrine  diMolres  in  concentrated  sulpburic  acid,  with  the  produo- 
lion  of  a  yellow  color,  changing  in  five  niinutos  into  oran^-e,  then  into 


*  t  hAt*  not  linil  B«Mn  U  Simon's  orlglaal  papcn. 

t  !*•  tMoa  of  nilaililliut,  ibe  oungoiiotio  illuWiJ  of  renitrine,  luu  tiMB  parlially 
■Ulialb;  Di.  t,  Ct^*T  (MMipfllitf  UfJ.,  IMS,  i.  :N},who  Brii  It  to  luvtonlj  alwul  vn* 
l««IAh  Urn  loxle  fonv  af  vanttis*. 
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blood-red,  mid  in  lialf  an  hoiir  into  u  Kplendiil  cnrmiiio.    Ka«ing  alntott 
tliat  UiiH  tVMt  tit  very  fuinl  with  0.002(1  of  U  grain.    Tf  KOmo  broniiiH* 
bo  droppiMl  into  Uio  rru»]ily-pro[)aru(l  sulphuric  ncid  HoluUon,  a  bcaaUf\ik. 
|>uri)la  ruMiilts.     A  more  dalicnlv  lost  iliitn  ciUior  of  Uiom  yot  notod  vt^ 
occonliug  to  Mu-sing,  tliat  of  Trujip,  wltiuli  consi&lfl  in  wnrtning  Uu^^ 
colortcdH  »o1ution  of  ventlriuo  in  oncvutrutvd  hydrocblorio  ncttl,  when  i^. 
darlc-rcd  Tory  pcRtiHiviiL  color  iit  producod.    Tliiu  tost  it  mid  to  utTorvL 
wry  iiurkod  proof  of  tht;  pruHCiiL-oof  O.O02fi»r  agrnioof  tho  alkitloid^ 
And  III  bti  unpot^ially  useful  wliun  tliu  vcmtrino  i»  iinpuro. 

Pbvsioloqical  Actiox. — Voratrino  In  exocodingty  irritnling  to  ni>^ 
surfuco  it  may  conio  in  ciiiUiict  with,  {iroducing  ythcn  givvn  hypodurtni- 
cally  or  cnditrraicHliy  scvuru  puiii,  and  wlioii  ruV>b(:d  on  thu  Hkin  n  IvcU 
iiigof  warmth,  lullovri.td  by  prickling,  auvero  jmiu,  nitmbnudW,  and,  if  iti> 
iifto  bo  porwislud  in,  a,  nuirkud  rcdncsii.     On  iho  mucous  niombrunc*  iu 
action  is  evon  more  decided.     In  the  noKtriU  thu  ininutMt  portion  of  (t 
produccH  Intenito  irrilutiou,  im  nhown  by  repealed  sntiezing  and  IVco  di»- 
chorgo,  which  may  be  bloody.     Upon  tho  tongue  b  apock  causes  baru- 
ing,  with  ftee  aalivation. 

When  taken  inlot-ually,  in  small  donoo,  )l  produces  slowing  anil 
weakening  of  the  pulno ;  more  fieuly  administered,  indicatjo&s  of  gastio- 
Snleiitiual  ii-ritalton ;  and  in  targe  doses  it  is  followod  by  violent  roinit- 
ing,  serous  purging,  oflon  with  tnteuae  burning  in  the  mouth  and 
tliroat,  and  general  mttncular  weakness.  No  falnl  cnso  of  poisoning  is 
on  rocord)*  but  in  the  «xpcnmonl4  of  Rscho  on  liimsulf  n  hnlf-grain  of 
UiQ  acetate  produced  cultiijixu,  with  a  pulo,  cold,  wet  skin,  pinched  foat- 
ums,  a  rapid,  tbrvady,  irregular  pulso,  violont  vomitini*,  and  marked 
muscular  tromblingit.  Other  ohwin'ors  have  notod  mora  pronounced 
indic^itionH  of  convulsionK;  and,  ncconling  lo  Bardslcy,  when  absorbed 
through  the  skin,  instead  of  pui-ging  it  produces  in  sonto  came  Tcry 
fVeo  diuresis.  On  the  whole,  tho  rcscmblanco  botirccn  tho  flymploma 
JX-t  induced  in  man  and  in  the  lower  animals  ts,  so  far  as  wo  knoir, 
com  pi  el  o. 

'I'ho  phenomena  of  vcratrinc-poisoning  in  a  mammal  aro  violent 
muscular  twitehings  and  convulsions,  which  arc  of\en  plainly  excited  by 
external  irritant*,  severe  vomiting,  gencnilly  but  not  always  accom- 
panied by  purging,  and  di«t(irbaDce  of  motion,  respiration,  and  circula- 
tion. Tho  pulso  ia  at  first,  if  tho  doso  bo  nut  loo  largo,  quickoncd  and 
strengthened,  but  in  a  very  short  time  it  boeomos  slower  and  wcnkcr, 
and  finally  very  frequent,  thready,  and  irregular.  Thero  is  oaHy  a 
marked  loss  of  muscular  power,  even  in  the  midst  of  the  convulfiions, 
and  the  latter  may  give  way  to  tlio  quiet  of  purulysis,  or  raay  continue 
up  to  death. 

According  to  tho  researches  of  Olaus  (^Journal  of  Anntomtf,  vUi.), 


•  In  Si.  Gf^tl'''  n—p\tal  /(*j'iirn,  ISrO,  toI.  r,.  Dr.  0.  PVffol  Bliik»  nportf 
ntnitrj  tXiv  (b*  inioliuD  of  «  liuimnul  lujiiiuiail  to  conlalD  Urn*  (n>bM  ut  1 
t€tiM  Usblng  at  Ibe  ikla  «M  ■  promingnc  ijiDptom. 
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rsntdne  In  toxic  doeos  cmisea  first  a  slight  tiiU  of  I  emperaturo,  Dion 
a  riso  to  aboat  Dormal,  aud  fioally  a  fall  imntcdmUtly  boforo  Uonlb. 
SabadiUino,  on  the  ountrary,  prodaoca  a  rise  of  t«inporaturo,  foUowod 
only  by  a  partial  fall,  so  ibat  tbe  bodily  boat  «vo&  at  tho  nionient  of 
death  b  above  norinnl. 

M,  Prevost  (ItobiD  6  Journal  de  I'Analomie,  IB68, 1.  v.  p.  20ii)  baa,  1 

think,  very  wdl  divided  tbe  action  of  Toratriue  in  poisonous  doaoe  into 

throe  s(a;;eH:  flrat,  that  of  exdtatioD  or  restlGaaDcss ;  sooond,  that  of 

convuliuona;  tbinl,  that  of  paralysis.     It  sbould,  however,  bo  under- 

ctood  that  these  may  alter  large  doses  be  IXised  into  one.    I  bava  aooti' 

an  animal  suffur  a  convulsion,  or  purhaps  merely  give  a  convulsive 

thudder,  and  drop  dead. 

I        After  death  fl<oin  a  very  large  doso,  tlio  muscles  are  found  to  have 

loat  more  or  less  completely  Iheir  iiTitability,  so  that  tlioy  vithor  do 

not  respond,  or  ra»[)oii(i  very  feebly,  to  thu  slrongost  laradlo  curroiit^. 

That  thb  la  due  to  a  din^ct  induunce  of  tbe  alkaloid  upon  them  it 

pruvod  by  the  fact,  llr»t  notud  by  KoUiker  (^Virchow'i  Arcliiv,  Bii.  x.  p. 

S57),  but  which  I  in  cominoii  with  other  observers  have  experimentally 

confirmod,  that  If  an  artery  bo  tiod  before  poisonlnj;,  all  the  niuaclo* 

UBupplied  by  (hat  urtiiry  maintain  tlicir  iiitogrity. 

I       It  is  avidont  that  vorutrino  ia  a  muscle-poison;  but  it  haa  oUim 

r.powcra,  and  tlio  aubject  ia  best  atudiod  fu  detail,  nyntcm  by  Mystoin. 

L        Central  Xervout  System. — Upon  tho  cerebrum  tho  action  of  vcrnirino 

E  is  not  very  marked.    That  tbo  oonvuliiions  are  not  cerebral  is  shown  by 

I  tbo  fact,  which  I  have  fhrquontly  iiotod,  that  thoy  are  in  no  wise  af* 

f  foctod  by  division  of  Ih't  spinal  cord.    Tlio  tpasna  must  bo,  thorgfun>, 

I  «ithor  peripheral  or  tpiiLal  in  origin.     M.  Provost  (Robiu's  Journal  de 

VAKat^mte,  1868,  p.  209)  has  found  that  oonvuliiions  will  occur  in  the 

frog  ovon  whon  tlio  apiniJ  cord  is  duntroyod,  but  that  under  thoso  cir- 

cuniatanccs  tlio  oonvulaions  «ro  not  Kpontanooua,  but  oc-nir  only  whon  an 

irritation  is  appliad  to  a  juirt,  and  are  limiiod  to  the  part  irritated.    A 

fitot  analogous  to  tliit  wa«  notieod  by  Kdllikor  ( Virchow's  Archiv,  Bd.  x. 

p.  262,  Exp.  IX.):  in  frog*  whoae  ncrvo«  woro  panlyzod  by  curare, 

thv  oxhibitton  of  voi-utrino  iiiducod  phuiiomona  similar  to  tboso  just 

notod.    TliciM  fucts,  however,  do  not  prove  thai  tho  convuUions  in  tbo 

Tcnlrised  fhig  are  not  spinal,  but  only  show  that  thoro  Is  a  atato  of 

excitation  of  the  musclca.     But  M.  Provost  furnitihos  tlio  following 

direct  proof  that  the  cord  ia  vemtrl no-poisoning  is  not  nBToclcil.    I'lio 

hiod  logs  of  a  frog  wcro  nepamted  {torn  the  rest  of  tlio  body  by  a  very 

tight  ligature,  so  placed  aa  vot  to  in«ludo  tho  lumbnr  norroa.    Somo 

temtrine  was  then  introJucod  Into  onu  of  tlio  foro  logs,  and  of  counw 

finind  its  way  Into  the  spinal  o»rd  and  the  anterior  portloM  of  tho 

body.     Under  these  oircurastancw  it  !■  arldent  tliat  tlie  convulsions 

producod,  If  spinal,  would  nIToct  tbe  whola  body,  but  If  peripheral 

would  bo  coRfioed  to  the  anterior  part  of  tbo  iVog.    It  was  found  that 

tbe  posterior  toga  wero  never  niToPtod;  that  while  irritation  of  then 
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ciuaod  iDOBt  violent  spasms  in  the  satorior  part  of  the  body,  only 
Ibo  normal  reflex  aotioos  uocurred  in  tlioao  musolea  which  were  &ot 
renched  by  the  poison.    If  this  experiment  be  eonflmiod  (end  I  boo  bo 
intrinHic  reason  to  doubt  ils  accuracy),  to  Prevost  betongs  llio  credit 
of  haNnng  proved  that  vcratrine  has  no  aetion  on  the  motor  ceatro*  of  { 
the  spinal  cord. 

There  is,  however,  an  apparent  oppoeition  tietn'oen  the  experiment*! 
of  rrcvost  and  thotie  of  lioililier  (FiVcAow'a  Archiv,  Bd.  x.  p.  2fil),] 
The  latter  observer  noted  (Exj>.  VI.)  tliat  when  the  skull  of  tlio  frog' 
vra4  opened  and  a  ten-per-cont.  alcoholic  solution  of  veratrine  dropjxKt 
on  the  cord,  violent  ^enernl  tetanic  convulsions  were  induced;  aiao 
(Kxp.  IV.)  that  when  one  crural  artery  and  vein  of  a  frog  wore  tied 
and  the  veratrine  solution  placed  in  the  mouth,  tetanus  ensued,  In- 
volvin.';  the  protected  limb,  and  continuing  there  after  it  had  ceoMd  in 
the  other  monihers,     I  boo  no  way  of  reconciling  these  experlraents  of 
Kollikcr  with  those  of  IVovost  except  by  supposing  either  that  the 
latter  are  incoi-rcctly  observed,  or,  what  eoeins  much  mora  prababto, 
that  the  poison  in  the  former  reached  tho  protected  parts  by  difl^iaioD, 
although  in  less  quantity  than  it  did  tho  other  members:  this  would 
alto  explain  tho  coniinuanco  of  tetanus  in  tho  protected  limb  after  it 
had  ceased  oUowhoro. 

il.  Guttmann  (ReicJtert's  Archil),  1866}  is  in  accord  with  KftlUliw 
in  his  experiments,  for  ho  states  that.  notvrithslanJing  the  artery  of  a 
limb  is  tied,  yet  spasms  occur  in  the  leg  during  the  convubivo  stage  of 
Toratrine-poisoning:  of  course  the  "dttnision"  theory  would  apply  to 
this  OS  well  as  to  tho  experiments  of  K<3lliker. 

Tho  only  conclusion  to  be  drawn  from  the  evidence  seems  to  tne  to 
be  that  at  present  it  is  uncertain  whether  veratrute  does  or  does  not  act 
upon  the  motor  centres  of  the  cord. 

In  regard  to  the  action  of  the  drug  upon  the  sensitive  centres  of  the 
cord,  our  knowledge  b  by  no  means  perfect.  Aofesthosia  of  the  pos- 
terior feet  was  noticed  in  the  n-ogs  experimented  upon  by  Prevost  (jt 
the  manner  described ;  but  when  tlie  circulation  is  cut  off  from  the 
feet  of  a  frog,  loss  of  sensibility  always  ensues 

Peripheral  iCtrvoua  System. — The  study  of  tho  action  of  Toralriao 
upon  the  peripheral  motor  apparatus  evidently  divides  ilaolf  into  a 
study  of  tho  intluonce  upon  the  muscles  and  the  extreme  nerve-endi'^ 
in  them,  and  upon  tho  iierve-trunkB. 

There  can  be  no  doubt  that  veratrine  finally  destroys  the  amtraeUU 
power  of  the  muscle  itself,  so  that  it  Aiils  to  rospoiKl  to  any  irrilatloa 
whatever,  and  soon,  becoming  stiff,  exhibits  the  acid  reaction  of  posu 
mortem  rigidity.  Thus  fiir  all  recent  obDorvors  arc  in  accord;  and  I 
have  fhjquontly  witnessed  tlio  snmo  phenomenon.  Kollikcr  in  some  of 
his  experiments  (too.  cit.)  notes  that  tho  tnu»cIo  in  tho  early  stage  of 
Teratrinc-jioiEoning  rcspondod  inordinately  to  xtimitli.  The  study  of 
this  phenomenon  has  boon  eepocinlly  mode  by  iJcxold  and  Qirt  (  Unter- 


CARDIAC  DEriiESSAy  rs. 


413 


tuck.  Phytiolcg.  Laborat  IFtir^dur;,  L),  by  31.  ProroAt,*  by  Bo«»tKi«b 
(PflS^'s  Arehiv,  xiii.  617),  by  Marey  and  )!awico  Mondi-lnaohn  (Tra- 
Mux  (/w  Laborat.  de  M  Marey,  xlv.,  and  Comptti-Itendm  Soe.  BMc^., 
1883,  147).  When  a  intisclu  during  Che  convulsive  stage  of  voratrino- 
poisoDJDg  Ja  momentarily  aUmuIntod,  instead  of  tho  usunl  moinetiiary 
oontraction  a  prolonged  tetanic  spaam  resului  and  lasts  som«  scconila : 
this  spasm  is  induced  by  tbo  slightost  irritation.  When  a  nerve  is 
initsted  repeatedly  within  a  short  timei,  the  tributary  muscle  loms  ita 
power  of  entering  upon  a  "veratrino  contraction,"  but  if  left  quiel  for 
a  time  recovers  itaeli*.  There  is  therefore  in  veratrine-poisoning,  pr»- 
eeding  the  stage  of  muscular  paralysis,  a  singe  of  muscular  hyper- 
exetUtbility.  To  this  are  due  no  doubt  In  great  part,  tf  not  altogelhtr, 
the  convulsions.  It  can  scarcely  bo  doubted  that  it  b  the  rwult  of  aii 
action  not  upon  the  nerve-endings,  but  upon  the  sarcolemma  of  tho 
mucle.t  Ttukt  the  muscular  paralysis  is  of  similar  naturo  would  acont 
to  be  proved  by  the  rapid  cliangoa  which  take  place  in  the  muscle 
after  death,  and  by  the  tuct,  noted  by  Gutlmann  (^Rrieherft  AreMvJur 
Anatomie,  18G6,  p.  498),  that  while  IVogs  apparently  dead  f^m  nerve- 
potMns  such  as  atropine,  airychnitie,  and  cumro  of\on  rccox-cr  thcm- 
•olvea  after  a  period  of  stupor,  Ihoim  poisoned  with  voratrine  never  do. 
VTbcn  a  muscle  is  dcmd,  gnlvanixalion  of  tho  ncr%'e  of  course  elicits 
no  response;  but  it  Is  powiblo  that  a  substance  may  be  nl  the  Hume 
time  ft  norvo-pobon  and  «  miuclo-poieon.  Veratrino  is  both  a  muecle- 
poison  and  a  nerve-poison.  Kdllikcr  donios  lhi»,  but  the  oxponmcntol 
evidence  brought  forward  by  him  amounts  to  almost  nothing.  Gutt- 
mann  (foe.  cit.)  assorts  that  in  his  experiments,  wfaonovor  irritation  of 
a  Dorvo  failed  to  elicit  a  rcsponso,  direct  irritation  of  the  mueclo  was  al- 
ways equally  unavailing.  Bozold  and  Uirt  (foe.  cit.)  experimented,  with 
a  fVill  knowledge  of  Guttmann'e  work,  with  small  and  with  Liirgo  doses, 
and  evidently  with  great  cnro.  They  found  (he.  cit,  p.  90)  that  when 
a  small  dote  ia  used  thero  is  at  first  a  verij  marked  inertase  in  tho  irri- 
tability both  of  tbo  nor\*e  and  of  tho  muscle,  so  that,  whether  the  our. 
rent  be  applied  directly  to  the  muede  or  indirectly  through  the  nerve, 
contmotioDs  lake  place  more  readily  than  normal.  After  a  timci,  both 
muBolo  and  norvo  lose  their  irritability,  bo  that  no  contraction  follows 
either  tbo  direct  or  the  indirect  stimulation.  The  process  does  not  go 
on  pari  pateu  in  tho  two  organs.  Tho  initabilily  increasos  sooner  and 
Is  sooner  lost  is  the  nerve  than  in  the  muscle,  so  that  there  is  a  time 
when  galvanic  irritation  of  the  nerve  fails  to  induce  oontraction,  al- 

*  QasUd  hj  BoatmtDa. 

t  Pi«k  ftnil  Boabai,  In  tho  cUbarnlv  pB]i«r  klicady  nfoired  to.  bgllar*  tbit  (hgy  pro**  Ibm 
[|rra]racUli)D  of  lh«  uiuHiilu'  cimlmvlintia  la  ToraUina-pvitnoing  l«  duo  to  >  (nkHr  la- 
ttj  *l  lb>  tbomlml  |>rDoc«u  al  iht  iiiuscin,  uid  not  ta  k  Mtf  of  Iho  prttlM  tl  rtMllU- 
A  ditcaaitm  oT  Ihli  jinlnt  itonM  invalio  (lint  of  muHular  phjiiolog;,  and  mdhoI  ba 
tnttrtd  lata  b«n.  Tbt  wmk  point  <J  lli«  ar)[uiniiit  inuU  by  Fich  an-l  Itovbai  tatf,  butiircr, 
b«piiAM«at.  OnLRlinf  nil  tbdr  uaciitd  fiictf,  >1  (•  porroollf  ["■"'blvlb&t  grtatulntsmltj 
•t  lb«  obtmtMl  priwMMa  u  an  r/«<,  sot  it  laun,  o(  tb«  prgl«ncnl  tootiMUnu. 
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tboogli  t]tc  mmclo  alill  rctninK  i(«  functional  power  and  reacts  iitstantJ^^Ml 
to  direct  Htimulation.    Moreover,  tlio  nppor  or  HpinnI  end  of  the  turv^^mt 
dies  fimt,  HO  thitt  lit  II  oertaiii  stago  Imtaiion  of  the  norve-tnmk  il  iiilw     if 
to  Hit  oriyiii  faili"  to  imliKW  (s>ntracliDn  of  itio  tributary  moiKlo,  al-^^'A- 
though  when  npplicd  lower  down  It  c)icil«  *  rc«ponM.    This  importanv  ^t 
obfiorTatlon  is  c()iifirmc<l  liy  Fiolc  and  Boehm  {Arbeiten  Phyaioloy.  X<i£>>'^^30' 
rat.  da-  Wiirztiurgrr  Hochf.chttle.,  1878,  i>.  117),  iind  by  1.  Ott  i^Toxico-^stt. 
logical  Sfudics,  I'IiiIihIh.,  187-1),  und  would  #vom  to  prove  ihnt  veratrin^  ^i 
act*  dirrtHy  on  the  nm-e-lrutilis.      Kiclt.  however,  iiflirms  that  undei^    r 
thflM  ctrouinKliincoH  ho  hni*  fnj<ineiitly  provcti  the  oxi«tonco  of  the  nor-— ^ 
ninl  mti.tciilnr  gtilviiiiiv  i-iirrcritM  in  the  Hcciningly  dcnd  ncrvo-tninks-    _, 

mill    Ihiil  tln-n-fore  it  i«  oniy  lh»  pcriphcriil  nenx-<ndings  which  art » 

atUicked  by  vemtrino.     But  it  Sh  difficult  to  rceoncilo  this  obserratioi^ 
of  Fick  with  Konio  of  thoHoof  Bwold  nm!  Hirt.     At  prMwnt,  therefore^ 
it  must  bo  consiiicrcd   umicturniined  whether  it  !«  the  ncrvo-cndinfiia 
Kolely,  or  the  whole  poriphcnil  iicrvi'-s  which  are  itffectcd  by  vcnitrino. 

As  nlrenily  tinted,  the  action  of  voratrino  upon  ihv  Mosory  oootrca 
vi  doubtful ;  il«  influence  upon  ihu  peripheral  HODsitivo  norvos  hafl  not, 
thnt  I  nni  aware  of,  been  ciirofully  worked  out,  hut  the  effocts  of  iu 
local  nppliciition  to  the  humun  itkiu  «ceniing1y  show  that  it  firat  strongly 
cxHtcd  anfl  then  panilyxos  them. 

Circulation. — After  detith  from  a  largo  dose  of  vemtrino,  the  heart 
ia  Bofl,  dilated,  full  of  blood,  and  incapable  of  pcsponding  to  galvanism; 
i.e.,  the  heart-muscle  is  dead.  According  to  Bexold  and  Hirt  (toe.  dr.), 
after  a  small  doso  there  are  quitkonins  of  the  pulse  and  rise  of  the 
blood -preasuro,  which  soon  rotum  to  the  nomuil  condition ;  while  fin- 
mediate  and  persistent  fall  in  the  number  of  the  heart-boats  and  In  the 
arterial  pressure  follows  a  largo  dose.  If  the  vagi  bo  divided  proviouM 
to  tlie  poiaoi]ing,  a  largo  dose  produces  a  temporary  iDcroaM  Eb  the 
pulse ;  and  a  alimulation  of  the  distal  end  of  the  cut  nen-oH  by  a  cur- 
rent too  itljght  to  be  full  in  the  tinpoisonod  animal  retards  very  markedly 
tho  beat.  Prom  these  factn  it  follows  that  in  the  oninjurcd  animal, 
after  poi*>nin!j  by  voratrine,  there  ia  an  inhibitory  retardation  of  iho 
pulse,  and  also  an  cxeilatioii  of  the  peripheral  ends  of  the  vagi.  That 
it  IS  not  merely  the  peripheral  inhibitory  apparatui)  which  ia  alfocted 
was  pi\>ved  by  injecting  the  alkaloid  Into  the  carotid, — {.e.,  into  ttw 
inhibitory  centre. — when  there  happened  an  instantaneous  and  romai^- 
able  retardation  of  (lie  heiirl-benl,  which  could  only  have  been  caused 
by  excitation  of  the  inhibitory  centre  In  a  later  stage  of  the  poison- 
ing the  strongest  finnlic  currents  applied  lo  the  pneamogaiitric:<  fail  to 
affect  tho  heart.  It  i^  therefore,  evident  that  veratrino  Jlrxt  exalte  and 
then  destroys  the  function<d  acf.ivity  of  the  par  vagum,  in  a  nmniMu-  parallel 
to  its  action  on  the  spinal  nerve*. 

When  the  heart  i»  nopaniled  from  (he  ncrvc-centrcs  by  section  of 
tho  par  vngum  and  of  Ihe  spiniil  coni,  voratrine  prodacc<s  according 
to  IleEOld  and  Ilirl,  at  first  increuso  in  the  pulse  and  t)laod-|>reasare. 
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Mcondlj,  lowering  of  both  to  Ibo  minimain ;  showing  thnt  it  oxoKs 
npon  th«  intprnal  h cart-ganglia,  or  npon  tho  hmrt-mnscK  its  pectilinr 
met  ion  oflirstsliiniiliitini^andaftcm'Anls  pnrnlyzing  f\inctioTutl  activity. 
Tliis  is  in  itcvord  wilh  llio  results  obtained  by  S.  Kingor,  who  finds  tbat 
Teratrintt  net*  dimtly  upon  Ike  cardiac  mvtcte  ns  it  docs  upon  Iho  skclo- 
iaX  miiNclcs.  Ench  oxcilation  ciiiisvs  in  th«  vuratrizod  fVo|;'»  bonrt  n  pro- 
longw!  wrifls  of  tncoQrdiniitcd  contractions ;  tlicruforo  a  losscnod  regula- 
tion wilh  nn  increased  umouDtoffumygcnumtion  (/I  rcA.3fr</.,18S2,p.  21). 

That  tho  poi«on  hns  n  similiir  nclion  upon  the  i-nso-motor  contros 
Moms  probabto  from  the  fncts  noted  by  Bexold  and  Hirt :  tirst,  that 
iqjoction  into  the  carntid  nflor  suction  of  tho  pncumogastrics  cnoscs 
Iromodiitto  n>c  of  tho  btood-prcssuro ;  second,  if  Iho  mesonlerie  nrtorioa 
havo  been  prcvionnly  bnred,  thoy  can  bo  scon  to  contract.  This  excita- 
tion is  followed  alter  a  time  by  vaso-motor  pnrnlysis  and  dilatation  of 
the  Te»»el». 

Rcspiriition. — Bcaold  and  ITirl  conclude,  fVom  the  fact  that  after 
•oetion  of  tho  pnciimoga«trics  oron  tho  smidlost  doses  of  verutrino 
einw  retardation  of  tho  respiration  without  previous  increase,  that  tho 
allcalnid  deprestfs  and  finally  parali/zes  the  respiratory  centre. 

Toeh.ipectic  Action. — Tho  study  of  tho  physiological  action  of 
veralrino  shows  that  its  rational  thornpeutic  uso  must  bo  limited.  h» 
a  hoart-deprossont,  it  is  much  ttiforior  to  aconite  and  veralrum  viridc,  for 
obTknu  reasons,  and,  although  it  has  been  used  as  such,  it  has  not 
achieved  much  repaiatioo.  Whi>n  exhibited  in  Ihll  doses  it  is  rory  apt 
to  giro  rise  to  exceedingly  difiagrooablo  secondary  symptoms,  and  has 

00  advantage  over  the  medicines  just  named.  Some  years  ago  it  was 
employed  in  acute  rheumatism,  having  boon  pecommondod  by  I'urnbull, 
Bardsley,  Piedagnol,  Trousseau,  and  others;  but  it  is  not  so  cfltcncious 
in  this  diaeaao  oa  other  far  less  dangerous  remedies  by  which  it  has 
been  superaedod,    Tlio  same  is  true  of  its  omplovmcnt  in  dropsy;  and 

1  know  of  DO  condition  which  would  justify  its  internal  use. 

Bardsley  originally  used  it  in  neuralgia,  ospooinlly  when  arising 
ftOTO  cold.  IIl'  used  it  both  internally  and  externally.  At  present  it  is 
rarely  employed  except  as  a  local  application.  My  own  succoas  with  it 
baa  not  been  very  encouraging,  hut  others  of  larger  experience  rc«om- 
nmnd  that  it  bo  rubbed  over  the  afToetod  nerves  in  rheumatic  neuralgia. 

As  an  external  stimulant  and  ruheiaeii'nt  tt  ia  sometimes  used  with 
good  effccl  in  nnrcolio  poisoning ;  also  in  various  spinal  troubles  as  an 
irritant  applied  to  the  spine,  and  to  the  skin  of  the  paralysed  limbs,  to 
aid  in  maintaining  circulation ;  but  all  these  indications  can,  I  think,  bo 
licltcr  met  by  other  meanit.  In  regard  to  the  doM  of  veralrino  for 
internal  usu.',  it  ■■'huiilil  be  liornn  in  mind  that  ono^Ixteenlh  of  a  grain 
has  produced  tlio  most  alarming  symptoms  (Taylor,  Medical  Jvriaprti- 
dace,  2d  edition,  Tjondon,  ISiS). 

An  oinlmenl  {Uiigventum  Veralrino: — 1  to  26.5,  U.S.)  ond  an  oleaU 
(^Oltatun  Veralritt^e—X  to  50,  U.8.)  are  officinal 
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ARNIC-ffi  FLORES-ARNICA  FLOWERS.    U.S." 
ARNICA  RADIX— ARNICA  ROOT.    U.S.* 

Th«  flowers  of  tbo  Arnica  monUmii,  a  pwennial  corap<»it«,  ofttlva 
of  Northern  Ruropo  unci  Asin,  and  eiud  abo  to  be  found  in  ibo  ^'orlti- 
woet^rn  UniU-d  .Stn(o».  Tho  yollow  flow«n  bavo  nboui  fouitcon  striatum 
ligulutc  tridviidiitc  florats  in  tho  ray,  twic«  as  long  as  tho  disk,  whiclt  \ 
consiaw  of  nninorous  tubular  floreia.  Of  iW  iwo  i\lknli>id!t,  amxcinc  aod 
cyrtn'nAt  tbo  hittor  i«  said  to  bo  ideiitica!  with  the  aclivo  ]>nnciplo  of 
thu  InbiirnuTn  {^Cytitw  laburnum'). 

Parsioi/ioiCAL  AcTiON.—LocuIly,  amica  ia  atimuIatJng,  and,  if  inJ 
mffidont  strength,  docidudly  irrilAting.     Upon  aomo  skins  the  tiDctim| 
acH  won  violvntly,  ntpidly  duvuloplng  an  nculo  ocxcmatous  inflamnta- 
tion  of  tho  u])pcr  durtnul  luycrtt,  n»  inanifostod  by  byponetnia,  papulos, 
Toaiclcs,  oxcoriationn,  cnists,  and  xcnloa  in  rogular  soquonco  (^Bostim  JIaL 
and  Surg.  Jourii.,  Inn.  1875;  also  Ana.  dr.  Dermal,  ft  de  Sifph^  1886,  Tii.) 

That  tbo  tnfliionoo  n-hidi  tho  dnig  cxmtg  upon  tbo  general  systom 
when  (akon  intomally  is  vciy  docidud  is  certain,  but  tho  exact  naturo 
of  thi.'t  influcnco  is  at  prosont  iinkmiwn.  Thu  only  positive  knowledge 
that  wo  bavo  in  regard  to  the  pliyniologiojil  action  of  arnica  is  that 
derived  from  experiments  made  by  Dr.  H.  A.  Iliire  (lioit.  Med.  and 
Surg.  Joum.,  Jan.  12,  1888)  in  the  liibomtory  of  tho  Univoreity  of 
Pennsylvania,  lie  finds  that  the  fluid  extract  in  dosos  of  five  to  ton 
drop*)  produces  in  tho  dog  a  slowing  of  the  cardiac  beats,  with  iDcrcaso 
of  tho  fulness  of  tho  palso-wavo  and  a  very  slight  increaeo  of  tlio  arte- 
rial  pressure,  the  slowing  of  tho  pulso  being  tho  result  of  a  slimuIaltoD 
of  the  pnoumogastric  nerves,  and  the  Height  incrcaso  of  the  arterial 
pressure  probably  caused  by  increased  heart-work.  Alter  lai^o  dosca 
the  pulse  becomes  very  rapid,  JVom  pnoumogastric  paralysis,  the  arterial 
preesure  remaining  near  tho  norm.  Viborg  (quoted  by  Stillfi)  aRirms 
that  in  horses  and  cows  it  causes  increased  action  of  the  heart,  flow  of 
urine,  and  warmth  of  skin,  followed  by  very  decided  general  depression. 
According  to  Stille,  tho  effects  of  moderate  doses  on  man  are  similar  to 
those  noted  as  occurring  in  tho  lower  animals, — ^namely,  inoroaao  of  tho 
eanliao  action,  of  the  respiration,  of  tbo  toraponituro  of  the  skin,  and 
of  the  perspiration  and  urine,  along  with  very  decided  symptoms  of 
gastric  irritation.  On  the  other  hand,  it  is  assorted  that  Ion  drops  of ' 
llie  tincture  every  three  or  four  hours  act  as  a  decided  arterial  doproicuint  < 
(Dr.  C.  C-  Balding,  Lancet,  Doc.  1870),  The  symptoms  of  poisoning 
•eem  atrangely  to  vary.    Thus,  in  a  wonuin,  two  cupe  of  a  strong  iu- 


*  Thit  itag  prubabi;  don  net  l»liio(  In  lb«  proitiit  olM*. 

-f  frofeuor  J.  L.  I^*TMt  nnJ  Paul  ilinnl  flnil  thit  ei/iimi  in  m  pawcrTal  niilrie  (wKliy 
wbi«b  In  Uricti  dnte*  paral^'iu  Ibe  molac  ii«v«.  Ili  direm  aciion  upon  Iba  circalatlon  licwy 
■llxbl:  loilu  duim  miiki  a  gnvliiiil  lufniinjE  o(  aili^nul  prtaur*  ud  4tBth  hj  mpinUrj 
pu^7*la  (Aiiui  ISiii.JtUSuim  Ham.,  Tti.  ud  vili.,  USI  j  M«  aUo  B.  R*dd«ill»i>l«i,  Tk 
VoTft,  IIS'). 


CARDIAC  DBPRESSAXin. 


411 


tamon  produced  viAlont  gnatro-inlwtinal  irrltatloi ,  as  Bhown  by  vomiU 
in^  anil  choleraic  iliarrhcoa,  ruduolion  of  the  ptilso  to  60,  and  finAlly 
coUapw  {BuU.  Tfie'rtip.,  Lxxvl.).  Id  Darbler'fi  cnoo  (quoted  by  S(illS), 
10  inl\iMoti  of  oigliiy  gruiiist  of  lliv  llowcn  caused  gSddJna'A  and  intotiM 
muscular  woalsncsit,  with  ttpn.tmo(lie  movocnents  of  the  limbs.  lo 
another,  not  fiitiil,  cnso  (Z<<tnoff,  Kov.  1861),  according  to  tho  stiito- 
meat  of  tbo  pAlicnl,  nn  oiiiico  of  iho  tincituro  did  not  produco  any 
aymptonu  for  oi^ht  hours,  whon  iip{ironching  c-ollapso,  dilated,  im- 
movable  pupils,  n-itli  a  cold,  dry  Hlctn,  iiml  a  fcoble  fluttering  puUo,  rap* 
idly  supervened  upon  an  intense  cpiguslric  pain,  which  wa4  incrcAacd 
by  pressure. 

Jn  a  not  fatal  ease  reported  by  Dr.  W.  A.  Thorn  f  ITrjinia  Medici 
Monthly,  Sept.  1883),  four  hours  after  ingestion  of  a  fluidounco  of  a 
tincture  by  a  young  man,  the  pulse  waa  100,  l\iU  and  stronj;,  tho  tem- 
perature normal,  iRscnslbtHty  compleu^  conjunctiva  aaicsthctic,  respi- 
rations 18  per  minute,  no  vomiting  or  purging.  Twelve  hours  later  tho 
patient  became  wildly  detiriona;  the  next  day  bo  suffered  ftx>m  burning 
pain  in  tlie  abdomen,  diarrhcea,  and  free  dinreaia. 

TnFiiAi>i;wTiC8. — In  the  present  elate  of  our  knowledge,  tho  internal 
BM  of  arnica  is  expcnmoiitul.  Exlornally  it  \»  employed  aa  a  stimu- 
lanl  application  in^i-uisc*  and  sprain*,  generally  in  the  form  of  tindvre 
(TStStira  Amice  Fhrvm — 1  lo  5,  UJ>. ;  Tinctvra  Arnica  Ratliciii — I  to 
10,  D.S.),  which  may  be  applied  pure,  but  soniotimca  as  fomentationit 
of  the  flowers.  Its  property  of  occasionally  producing  intonae  dcnnnl 
irritation  should  bo  bomo  in  mind.  An  extract  (Ejjtrattum  Arnicas 
Xadicis,  U.S.)  and  a  Jluid  extract  {Hxtractum  Arnica  Itadicis  Ftuidum, 
VS.)  are  officinal. 

ACONITTJM.    U.S. 

The  Aconitum  TCapollus,*  or  monltshooii,  is  a  tall  poronnlal,  indigo 
nous  in  Europe,  and  cultivated  in  this  country  for  the  sake  of  its  spihe 
of  blue  flowers.  The  loaves  are  three  or  four  inches  in  diameter,  nnd 
cut  almost  to  tho  base  into  throe  lo  seven  Ihreo-Iobod,  wodge-shupod 
divitiODS. 

Tho  root,  which  is  the  only  offlcinal  portion,  is  Crom  throe  to  four 
tncfaoa  long,  very  tapering,  about  three-quarters  of  an  inch  in  diameter 
at  tho  bOM.  lU  taste  is  bitterish,  acrid,  and  after  a  little  while  benumb- 
iug,  giving  origin  to  intense  tingling  of  the  lips  and  month.  It  la  to 
be  distinguished  from  horaoradisb  root,  with  which  it  has  boon  aomo> 
timea  fatally  confounded,  by  its  external  brown  color  and  Ita  lack  of 


*  AU  lh«  >pKi«  of  Ibo  f^mui  Aootittnm  Are  nior«  or  lui  paLiOttaua.  although  A. 
XapBltcii  in  lh4  caly  on*  oCEclni!.  Fur  a  ktuilj  of  iht  <*}(nf)kr«llT«  itffbgth  of  tb«  vkfIoiu 
Mtnltis,  (H  Kelirair,  Journal  J9r  Pit'mamJjitavtit,  ISA?,  p.  .131.  H*  wnngm  Ibm  M 
Atla«^oaaim«oolD|[Bit)i  th«  oiotl  rtrulvnt :  A./trvr,  A.  Xafnlliu,  sUb  lt>T»taU(*,  ■»■  nn- 
,  tmurintm,  and  tttrittbitt,  jj.  C^Hmarvni,  j|.  paHiralatntn,  A.  AnlAtra.  Tb«  (otla 
t\m  «f  A,  Anlbor*  w<rg  Tar3>  ««b-  ZyeMMalH  la  lh«  itlkslalil  it  X.  IfgirtinlBa. 
tar  a  phjibloxlaU  dudj  of  U  V  Or.  OU.  in*  PiUa.  Uti,  Tim—,  rL  It. 
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odor  when  ocrapcd.    Tito  whole  plant  ta  active  and  tastea  liko  th- 
root. 

In  1833  Gi;igcrand  Hesae  dbcovorod  in  aconite  an  alkaloid,  AeatiitiTie 


wbicli  is  undoulilcdly  tUo  active  prinoipio  of  llie  drug.  In  comincrco  the 
aro  MOTcnil  vanuliua  of  it,  iiutde  by  diffonuit  Uirge  manufacturers:  th 
German  aconitine,  which  is  ver^  impure,  and,  according  to  IIu»ernan 
is  le»M  nctivo  than  the  exiract ;  impttrv  English  aeonitint ;  and  tbo 
called  Eagliih  aconitijie,  prepared  by  Moraon  and  said  to  be  cbomicall 
pupu.    Tbe  latter  ia  a  grayish  powder." 

Duqueanel  (^Comptes-Rtndua,  vol.  Ixxiii.,  18G4)  first  obtained   th 
aconiliiie  in  the  form  of  coltirlca§.  rhombic,  tabular  crystals,  soluble  i«» 
alcohol,  beuKin,  and  ether,  oxtromoly  soluble  in  ohloPoform,  very  Klightly 
■oluble  in  water,  insoluble  in  glycerin. 

The  salts  of  aconitine  are  soluble,  and  A-om  their  solution  the  alkaloid 
ia  precipitated  by  alkalies  in  an  amorphous  state.  That  aconitine  is  thd 
only  active  principle  of  the  root  would  soem  to  follow  from  tho  experi- 
monts  of  Hotlot  {Journal  de  Physiolo/fle,  1864). 

PuYflioLootCAL  Action. — When  applied  to  a  raw  surface,  or  lo  tho 
skin,  aconite,  or  its  alkaloid  aconitine,  acts  as  a  local  irritant  and  nar> 
colic,  soon  producing  numbness,  with  tingling,  which  may  persist  for  a 
long  time.  When  given  in  sufficient  dose  internally,  it  is  a  violent 
poison,  acting,  bo  fiir  as  is  known,  similarly  upon  all  animals. 

If  tho  dgtw  be  large,  death  may  bo  almost  immediate,  and,  if  tho 
iilkalotd  bo  given  hypodormically,  may  occur  in  leas  than  a  minute.  In 
such  cosos  the  result  is  ajtparcntly  due  to  auddcn  paralysis  of  the  lioart- 
muscle, 

Ailor  moderate  tosio  doses,  the  prominent  aymploma  are  groat  dis- 
tHrhunco  of  tho  respiration,  muscular  weakness,  vascular  doprcAHiim, 
and  finally  death,  with  or  without  convulHions.  As  I  have  seen  liio 
rabbit  after  the  injection  of  one-sixth  or  one-quarter  grain  of  Uonton'a 
pure  aconitine,  the  animal  commoncea  to  jump  vertically  in  a  very 
pouultar  manner,  and  often  to  squeal  pileoualy.  The  jumping  eoon 
grows  loss  and  loss  poworfiil,  and  finally  la  replaced  by  severe  convul- 

*  la  1S3T.  IlUbtahmnon  nnnounei'I  Ihc  ptcienoi  In  minute  qinnllt^  at  m  HO»aJ  alliklold 
Id  tb*  root  iif  Amniliim  \ii(n>Hin, — Kiiprllint.  Sohroff*  (JtHriuil  /Ur  pliimtirrodgtiomfJi,  I. 
3)  oould  Had  na  uuntlil  dilTDcsnci)  iMlHMn  lU  aetiun  uid  that  ot  OvnoMi  *«inUiaa.  T.  U4 
H.  Smiib,  of  EilioliiirEh.  hnia  Umo']  •  third,  non-polioDoiii  alk&luld,  AmntlJIat,  ahlob  Ihvj 
think  to  bo  fr-inMj  iilunliaiit  hIiU  nKruuiinii;  and  FlUohigw  anartt  Ihnt  llicra  an  fliui  k1l[». 
IoIiIa  oiintiilno')  (n  tho  ^oaa  Ar-t"'tiim, — oaoiQly,  Afonitint,  ftrudacomtinttf  Jfnp*UiH*,  ui4 
tsriunitit  [SifiUHkom  S-i'.  Ttar.JliHtk,  IS6ir  ami  ISTO],  Rmnllj  Dr.  C.  A.  Wrijtbl  ku  ttmni 
tbnt  tb(*rD  are  t\tno  alkflloids  In  Aconllnin  Nnpcllus, — er^ttAlliubltt  ftODnUIn«,  a  ncaHj  invt 
bM«,  piera  nirani'h'nf.iiiiilk  lliinl  ■Ikabiiil,  inRii|iiibliiari]r7ital11iiagaro([i>rmiD(««)'(tallliabl« 
nlti  vhUh  ■■  uld  to  torni  fre^uiiDtt;  ibe  bulk  oT  ouinoivreSal  •eanillo*. 

•  rnm  whu  gthrun  u}!  ibuut  tbt  mtUrtal  ■■>  mod  lo  hU  HpHlmaDta,  II  btiUtnlHitl  b*  had  as 
pn»r  Dial  [I  waa  Kiiiuliis  ii>|>s[||iia. 

t  Bualmi  and  Korni  hata  ph^nloftMllr  itadl«l  Ihs  atkalvlit  of  AtnnllnRi  hm,  umtrt  Cht  aama  of 
ruivttKmllliu,  and  rnmid  till  rlllhrMioa  balaratn  lUulIuo  and  IhaluF  ataoUiM  U  (■  vaaof  iiiim.  M 
if  kind  I  Unaibo<Tni>gB'«rikat«i)(diiAh/il«£>]w. /MLk.u'irksrK.Ba  UUH). 
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18,  during  which  tho  animnl  oftvn  liM  proetrat«  on  iU  side.  In  tho 
<iog,  howovor,  tho  muscles  hnvo  roiuKinod  without  ft  quiver  durini^  nil 
stages  of  th«  poisoning ;  in  tbo  bonw  Hitrloy  has  noticed  convulsiotifl 
<St.  7A«Buu'«  Jioipital  Jteportf,v.).  Tbo  convui^ona  are  an  iooooatunt 
eymptom,  dependent  upon  poculi»riUo8  of  thv  tndiTidu&l  or  apedrs, 
aflwgll  88  upon  the  amount  injocted.  Dilatatiou  of  tbo  pupil  frequently 
occurs,  if  it  be  not,  indc«d,  a  constant  phonomonon.  There  is  oftca 
severe  Toroiting, 

Tbe  symptoms  which  are  inducted  by  email  iherapeutic  doses  ot 
aoonite  in  man  are  roduotion  of  tho  force  and  IVoquoncy  of  Iho  circu!*- 
tion,  a  senM  of  muscular  inertia  and  weakness,  and  a  slight  tingling  in 
the  extremities  or  in  tbe  lips,  if  tho  dMO  ndmioistcrcd  bo  large,  all 
theae  aymptoroa  are  intenalfled ;  the  muscular  wcahness  ia  extreme ; 
tbe  tingling  iw  felt  all  over  tbe  body ;  the  pulse  is  feeble,  and  reduced  to 
thirty  or  forty  per  minute ;  tho  rospiratious  are  diminiahod ;  giddiness 
I  and  disordered  vision  may  bo  mauifttatod,  especially  when  tJie  erect 
posture  hi  oMumud.  After  three  or  four  hours  these  symptoms  gradu- 
ally aulMidv. 

When  a  poisonous  doso  ha!»  boon  ingested,  the  first  thing  noticed  ia 
mo«t  caacs  is  a  burning  or  tingling  in  tho  throat  or  io  tlie  exlromilit-s, 
■oon  spraading  over  the  whole  body.  Tbo  pulse  rapidly  falls  in  fVe- 
qn«Dcy.  and  in  a  very  little  time  becomes  exceedingly  weak,  intermit- 
tant,  irregular,  and  finally  imperceptible;  the  mnacular  ttrenglh  is 
greatly  reduced,  and  noniclimea  almost  entirely  gone ;  the  respirations 
are  shallow,  feeble,  irregular,  and  inflreqaeat;  the  general  sensibility 
is  very  much  benumbed,  so  tJiat  marked  aDa»theHta  of  tbe  surface  ia 
proeent;  tbe  akin  is  bedewed  with  a  cold  sweat;  tbo  countenance  ia 
anxious,  sunken,  livid,  and  the  eyes  are  often  prolJ-udcd,  or  are  even 
spoken  of  as  glaring ;  tho  pupil  in  generally  dilated,  but  when  there  nro 
no  oonvulsioiia  may  he  coiitmcted ;  gastric  burning  is  aomotimes  com- 
plained  of,  and  severe  vomiting  may  ho  profoiil,  but  the  stomaclt  in  not 
rarely  retentive.  Tho  intellect  generally  remains  unaffected  until  very 
ttoar  the  close,  Komotimos  to  tho  very  moment  of  death.*  In  the  col- 
^JUM  of  the  latter  stages  of  aeon i to-poisoning  the  special  sonKcat  may  bo 
^^■1,  Mpccialty  the  sight.  The  voice  is  very  generally  extinguished. 
(MnTuIsiona  occur  in  some  cases,  not  in  others;  and  certainly  in  soma 
Enstaneea,  if  not  always,  tho  patient  is  unconsciouB  during  their  con- 
Unaanoe.  Diplopia,  or  other  disorder  of  vision,  has  been  noted  in  some 
caaea.  I>ealh  may  occur  suddenly,  espocially  directlg  a/tar  gome  extrtitm 
on  tho  pert  of  the  patient,  from  syncope. 

The  symptoms  which  aconite  produces  in  man  and  in  tho  lower 
saimals  are  so  entirely  identical  that  the  conclnaions  arrived  at  in  re. 
gard  to  tbe  latter  may  bo  accepted  without  reserve  as  applicable  to  the 
former. 


'  Pwtint,  bDii«*(f,  (UlM  tbat  in  Mima  r«R)rd>d  tniei  itupot  bu  Mcamd. 
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CSrevlation. — The  action  of  aconlto  upon  tho  oiiculntlon  i»  vet 
decided.  Acoording  to  Dr.  AohscliaruRiow  (^Jlr-ichal't  Arehio,  1866,  ; 
255),  in  the  ttog  a  nioOorate  toxio  doso  of  Kconilino  producos  nt  firM 
reduction  in  tho  numbor  of  tho  heart's  pulttationa,  tbon  nn  ineroMO  fl 
tho  rapidity  of  ita  action,  with  very  oridant  lost  of  power,  and  finnll 
irre^lnr  aystolto  movomcntd,  with  vory  long  inttrrcning  pause*  ondir 
in  diaiilolic  arrc.4t.  Dr.  Rudolf  Boehin  and  h.  Wartmann  (ArbciU 
Phgsiolog.  der  W<i.r:hur<fir  ffocK-KhuU,  18"3)  have  itiibittnnliBlly  coi 
firmed  thefto  obaorrationa. 

In  tho  highoranininU  tlio  cxliiltition  of  aconito  in  sufliciont  dos 
yteldii  similar  rcHuItt*.     In  the  dog  and  cat  (lioohm  and  Wartmonn,  nr 
my  own  oxporimontH)  Uiero  U  a  tteudy  ninlcing  of  tho  arlorijil  proseiir 
In  th«  rabbit,  according  to  Boehm  and  WttrUnann,  tho  Jhll  of  presati 
(a  preoctlod  by  a  brief  ri«o ;  this  rise  hiu  also  boon  noiiood  in  tho  dop; 
Lnbordo  and  Duquosnol  (Dea  Aconils,  p.  130).    Tho  rate  of  tho  bcnr^^'« 
pulsation  also  nndorgoos  reduction,  and  thoro  is  finally  diastolic  arrtis' 
(n  dog«  ns  in  other  mamnalR. 

The  Riotliod  by  which  the  aconito  influences  the  heart  is  not  c« 
tainly  eoltlod.  According  to  the  oxppnments  both  of  Boehm  and 
Wnrtmann.  it  produces  a  gradual  paralysis  of  tho  peripboral  vagi, 
constant  increase  of  the  intensity  of  a  galvanic  stimulation  of  t>'ft>^ 
pneumogastrio  nerves  being  rtquirod  to  influence  tho  heart  as  the  j»«^"- 
eoning  dooponB,  until  finally  the  vagi  entirvly  refViso  to  transmit  a  *^y 
inhibitory  impulse.  ^H 

In  a  single  experiment,  Adifloharumow  (Iik.  cit.,  p.  272)  found  tt»*"^^ 
ador  section  of  the  vagi  in  the  early  stage  of  oconite-poimning  ih*»*^ 
was  an  immediate  ri.-*o  botJi  in  tho  number  of  the  cardiao  pulsations  la.**" 
In  tho  arlcriiil  pri^iuiuio.     From  thuM  data  ha  argues  that  tboslowi'^" 
of  the  pulse  during  the  curly  ntnge of  ooonitc-poisoning  is  due  to«tii-»^*^' 
lation  of  the  inhibitory  centres  in  the  modiilla  oblongata.     Boehm  la  »* 
Wartinann  (!oc.  cil.)  repudiate  this  conclusion,  because,  acconling       *''' 
thoir  exporienco,  tho  phonomcnaofaconito-poisoning  occur  in  tho  us*^^ 
mannoraflcrsactionof  thovagt,or  inalropiniKod  animals.    It  isovid^''^ 
that  there  is  no  tiocossary  contradielion  in  the  asscrtod  facts  of  th  •-**^ 
observers,  as  it  is  possible  that  tho  slowing  of  the  pulM  may  be  dn9 
two  immodiato  causes,  one  having  its  seat  in  tho  medulla  oblongr*-'~jj^ 
the  othor  in  thohonrt.    Although  Ihisoxplanalioncnnnot  booonsideV^~'^H| 
proved,  it  is  probably  correct.     Professor  Plugge  confirms  tho  »t£*'^ 
mcnt  of  Boehm  and  Wartmann,  that  aconilino  finally  pamlyices    -^■' 
peripheral  vagus,  while  Lewin  agrees  with  Achschammow  thnt  tl»*'v, 
is  a  primary  rise  of  the  pnlse  when  nconitino  is  given  after  section    ^ 
the  vagi,  bnt  states  that  this  rise  is  of  vory  bnof  duration  and  is  s«.>^'' 
followod  by  the  usual  reduction  iPrager  Ftertelj'ihri^  Bd.  cxxxi.).  i  *  **  ; 
very  certain  that  aconitine  also  influences  directly  tho  heart  or  its  cf"' 
tainod  ganglia,  for  Aohscharumow  {loc.  ei't.,  p.  262)  has  found  that  i' 
sots  upon  the  ftog'a  heart  removed  fh>m  tho  body,  aiul  LtigeiMa  iinii 
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Uultot  {Journal  de  Phj/siologif,  p.  520, 1801)  h»ve  obsorred  tbo  ontinary 
nnltac  phenomena  of  avonit«-poiAoniiig  proiiucod  by  tha  alkaloid 
placied  directly  apOD  Uio  visciu.  ilocbm  aud  \Vartniaan  havo  also 
noted  thai  ia  aco&ite-potsomiig  ibo  forco  of  tbo  individual  boat  is  lea- 
iwned.  In  the  oxperimontfl  of  Labordo  and  Duquosii«l,  tb«  canltao 
\xtaui  wftro  at  first  rendered  very  alow,  but  very  full  and  foroiblu,  and 
al^crn'uxla  bocaiuo  vurj'  rapid  and  very  feoble  i^loc.  cit).  AAer  dvath 
tho  cai'diao  inusole  fails  entirely  to  ro^pond  to  galvanic  irritation,  itd 
contractility  buiiij;  lost.* 

Our  kuovrlodge  of  tbo  action  of  acoititluo  upon  tbo  raso-inotor 
nerved  b  not  coinploto.  Acbsobarumovr,  Dr.  F.  B.  Nunnoluy  (^Proc. 
Boyd  Society,  p.  46,  1870),  and  still  more  rocotitly  Dr.  JladtunEiu,  kava 
Mtodied  witJi  tbe  niioroscopo  the  iufluoncu  of  injoctions  of  aconitino 
upon  (liu  vessob  of  tJie  Qvg's  wob,  but  havu  biMiii  unablu  to  doi«ct  auy 
ullomtioa  of  th^  calibre.  The  fir^t  ob»ui-vur  luu  aW  fotind  that  aiW 
diTuion  of  tho  sjinpathctlc  in  tho  noolt,  galvanlzaiion  of  lh«  peripli* 
omi  «nd  produces  the  usual  pbenoin«ua,  even  iu  tliu  most  advanced 
Hflgoa  of  aconite-pobonin^.  ThiMe  facts  indicaie  vury  strougly  that 
atonile  does  not  aj^ect  the  vaao-motor  nervt*,  oud  thU  indicatloD  Is  coii- 
flrmed  by  the  experiuieuts  of  Boehm  and  Wartinuiiu,  who  found  tliat 
when  in  acontto-poiaoning  a  galvanio  ourrviii  vru.t  applied  to  the  vaso- 
motor ocatres  in  the  roodulla,  an  immediate  ritte  of  arterial  preedure 
look  place.  Aa  stimulaiioii  of  a  son»iuve  nun-o  produced  at  such  timo 
no  riso  of  arturia)  prewiirv,  the  conclution  would  appear  to  bo  logical 
that  aconiUoc,  while  not  affecting  the  eflcrcnt  viuto-motor  Derres  or  the 
nao^not or  centres,  destro^-a  tho  oundncting  power  either  of  the  afferent 
nerree  or  of  tho  cord,  »o  that  in  tho  aconitizod  animal  Iho  usual  impulsM 
fh>m  the  periphery  are  unable  to  reach  the  vtuio-motor  centres  and  pro* 
v<rice  the  reflex  impubcA  which  normally  keep  the  veaaels  in  oontraoUon. 

Ifavous  System. — Huch  diverse  experimental  results  have  boon 
reached  by  different  investigators  that  it  is  very  difficult  to  di'aw  any 
positive  oonolunion  thim  the  evidence.  Aohacbammow  concludes  tiiat 
the  paralysis  and  loss  of  reflex  activity  induced  depend  upon  tho  do* 
Mmction  of  tho  conducting  power  of  the  peripheral  motor  nerves, 
because  he  has  found  that  when  a  frog  is  poisoned  after  tho  abdominal 
aorta  has  been  tied,  reflex  and  voluntary  activity  U  preserved  in  the 
hind  legs  long  after  it  baa  been  Lost  in  tiio  anterior  portion  of  tbo  body ; 
Lnd,  at  the  same  time,  while  the  bracliiaL  nerves,  as  tested  by  galvanio 
atimulatioD,  have  lost  their  power  of  imnsmitting  impulses,  tho  pro- 
iMled  iaehialio  nerves  have  presoi-rod  their  tUnotional  ability.  The 
very  recent  oxjwrimcnt^  of  Protijswr  i*.  (J.  Plugge  (  I'irchow's  Archiv, 
Bd.  Ixxxvii.  p,  410)  confirm  ihoitf  oxporimcntsof  Achiicharuniow,  show- 


'  OpposattOkll  ttiUcT!iI«ii«e>iDt!i«*ilnu)f4inar3'  an<l  *t  jirBaDt  la«X)iUc*hI«  >t*l*(ii>au 
'  af  MxhtDils  (PnKtiitomr,  iti.  lOt),  thai  uqaillDo  bu  no  iffHt  DpoD  tha  liHrt,  uul  U 
MOlM  dinetlj  U  il  iat*  DOI  ■crioDil;  tSttt  it*  piilHlluni. 
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iiig,  bowov«r,  that  it  is  the  |>oripb&raI  enda  of  th«  motor  norvM  vbicl 
aro  atTectod,  sinoo,  when  in  the  tVoff's  lefj  the  lovror  portion  hod  b««i 
proloctod  fh>ia  Uio  poiaoo,  galvanization  of  the  nervo-tnink  a  ooa 
aidontblo  dist«nc«  above  the  point  of  protontiun  cdumnJ  rosponae  ir 
tbo  tributary  musdos.    This  concurrence  of  teetimony  would  Mom  u 
proTo  that  nconitino  paralyzes  the  peripheral  motor  mtvo.    The  l«8li 
mony,  howevor,  to  the  cootrary  of  thia  is  strong.    Soehm  and  War 
mann  in  many  cxpui-imonta  with  Merck'Baconitino  found  that  both  tb« 
nor\'os  and  llie  musctos  in  poisoned  animals  preserve  their  normal  ei 
citability  until  death;  thoy  also  determined  that  tying  all  the  structure 
of  a  liiub  except  its  nerve  did  not  prevent  the  usual  development  ofl 
pai-alysis  when  the  poison  was  exhibited.    Xn  the  ebbonit«  rasearcM 
of  U6geois  and  ilottot,  to  be  spoken  of  in  detail  directly,  when  «■ 
voluntary  reflex  nctiona  were  lost,  the  motw  nerves  and  muecles  wer— 
Htiil  found  cxoitabU.     Mackonsie  and  A.  Guillaud  {Areh.  tie  Physio 
1S75)  also  bear  testimony  to  the  same  oHeot.    The  explanation  of  tbi 
coafliot  of  testimony  is  not  to  be  found,  aa  has  been  aug/^ted  by  C 
Ewers  {Arch.  /,  Exper.  Path.  «,  Pharm.,  i.,  1873),  in  the  use  of  difforec 
BpooiM  of  frogs,  beoausu  Plugge  employo<l  various  species ;  nor  is 
Ib  the  employment  of  different  commercial  aconilinos,  because  Plug^ 
experimented  with  all  the  varieties,  and  found  them  to  vary  in  powe^ 
but  not  in  qualily  of  action.    Tbosa  obeorvers  who  have  found 
influence  upon  the  motor  nerves  aoknowledge  some  alight  effect, . 
thai  when  acouliino  is  brought  in  contact  with  an  exposed  nerve 
rapidly  doi>lroys  iu  functional  activity;  aU»  that  after  death  in  tl 
nconllizod  frog  the  motor  ncr^'ca  lose  their  irritability  more  rapidC^ 
than  normal  (Li^gcola  and  Uotlot,  Ouillaud,  S.  Ringer  and  il.  3Iurrc-    ' 
Lnborde  and  Diiquettuut).     Further,  il  has  been  noted  that  when  c 
frogs  tbo  convulitionA  are  ver}*  severe  the  motor  nerves  seem  temp 
nirily  to  lose  their  functional   pou-er  f^tim  exhaustion  (Mackenzie 
Mackenzie  affirms  {PractilioMr,  xx.  186)  that  aconitino  has  aprimii 
stimulant  ofToct  upon  the  motor  nerve,  and  oRusoa  at  fir«t  n  disUn*- 
augmentation  in  the  irritability  boiti  of  nerve  nnd  of  mutxle. 

According  to  Dr.  Ll^gools  and  M.  Hottot  (Joe.  eit.,  p.  6S3),  in  ac- 
nite-poisoning  loss  of  sensibility  occun  in  the  frog's  legs  ai miitta neons t 
with  or  oven  before  tbo  disturbances  of  revpiralion,  and  long  before  tt 
power  of  voluntary  motion  is  lost,  and  oven  when  the  reflex  activity 
intact.    This  sensory  panilj-sti*,  according  to  the  experiments  of 
I-'rench  investigators  just  quoted,  lirst  appeara  in  the  hind  tegs  of 
i^-og  poisoned  with  aconitine,  und  ban  not  its  primary  real  either  in  tl^' 
peripheral  nerves  or  in  the  xpiiinl  cord,  for  it  was  found  that  tyin:;  tlw   ' 
aorta  close  to  its  abdominal  bifurcation,  so  as  to  prevent  ucrcsn  of  tl»  ^ 
blood — i,e^  of  the  poison — to  the  posterior  nerves,  diil  not  afToct  tb^ 
devalopmoDt  of  the  anuslhosiu;  flirthcr,  that  closing  tbo  artery  noaror 
its  origia  in  eucb  a  way  as  to  hIiuI  oiT  the  circulatioD  to  the  cord  ant! 
epinol  nerves,  but  to  allow  the  pas»ng«  of  the  blood  to  tbo  cerubnun 
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did  not  cnuM  Mn*ory  jiaralysis  to  coiu^  on  more  slowly  tbtui  in  nonua) 
Id  poisoning  bjr  acoctit^. 

or  couno  it  is  j>Ojaibl«  Tor  Uio  pcHphural  cnci.i  of  the  HonKory  iiiM'rcM 
to  be  piirolyzod  oitlior  at  Lbo  samu  time  that  tlto  pcrouptivo  centre  iis 
or  iflvrwanl* ;  und  of  course,  Uio  oontro  being  [lurnlyiMHl,  it  bocoiOM 
Tery  difficult  to  determine  whether  thu  periphery  is  or  iit  not  affoClcd. 
LMgoois  and  Holtot  osaort  that  this  paralyAis  of  tho  ccntro  occura 
before  any  Mirious  finpUoation  of  the  peripheric  norvcH,  becituse  after 
aoonitic  anti-HlhcMia  had  been  produced  tttrychniiie  wait  able  to  iiiiluce 
tetanus;  nAerwanH  however,  llie  extreme  peripheric  Dorvw  bocame 
affoclvd,  so  tliat  irritation  of  the  Hkin  in  tlio  doubly-poisoned  H^ 
would  not  provoke  convid.iion.'*,  even  at  a  ttrno  when  irritation  of  the 
trunk  of  a  norvo  woulii  proiliico  general  roflux  motor  dialurbanoo.  At 
last  gulvantxation  of  ihe  nerve-trunk  ilwoif  failed  lo  indu<w  response. 
From  tbceo  facts  Liigeoii*  and  Hottot  ticducc — very  logically.  I  thinic — 
the  conclusion  that  aconite  induces  anajsthcAia  by  paralysing,  first,  the 
perceptive  centres;  secondly,  the  periphoml  extrumilies  of  the  nurvos; 
thirdly,  the  ncrvo-tnuilts  thomHelvM.  The  db-iDrvcr.-"  jiL-<i  named  also 
confirmed  this  conclusion  by  other  experiments  than  tho«o  already 
noticed.  They  found  that  although  aconitine  applied  directly  to  a 
nerve-tmnk  pnnilyr.os  its  sensibility,  yet  when  the  veins  of  a  frog's 
k;  are  tied  and  the  (Ukuloid  injoctod  into  the  artery  and  allowed  to 
penneato  the  tissues  of  the  leg,  Ihu  skin  lostw  it«  suninbility  long  bcfuro 
the  nerve  is  affected. 

In  regard  to  motion,  Liogoois  and  Itoftot  found  that  in  a  certain 
stage  of  aoonite-poieonin^  the  fi-og  lies  with  his  limbs  extended,  re> 
laxod,  and  perfectly  paralysed,  and  yot  is  capable  of  oxceuting  vig- 
orous voluntary  mavemcnta  and  evincM  nearly  normal  reflex  activity. 
They  attribute  this  i-onditioa  of  apparent  but  not  real  motor  paralysia 
to  loss  of  sensibility  from  pamlysis  of  the  perceptive  centre,  as  the 
nnpoisonod  fl-og  evinces  the  same  phenomena  after  division  of  all  the 
poalarior  spinal  roota.  After  a  time  the  reflex  activity  ia  also  lost,  the 
power  of  voluntary  movement  remaining.  Liegeois  and  Ilottot  boUeva 
that  this  loss  of  reflex  activity  is  spinal ;  but  in  their  experimentii  ujion 
the  conjoint  action  of  aconite  and  strychnine  it  was  found  that  at  a 
eertaio  stage,  when  no  amount  of  irritation  of  a  norve  would  tndtiee 
oonvvlaiona,  a  slight  direct  iiTitnlion  of  the  cord  would  cause  violent 
Btrychnic  spasms.  This  would  seem  to  show  that  at  least  the  earlicat 
abolition  of  the  reflex  activity  was  duo  to  poral^'sis  of  the  afferent 
nervo-fibreo. 

Id  some  particulars  the  roscarchesof  LI^gcoiFinnd  Ilottot  liare  been 
confirmed  by  the  later  studies  of  Ur.  George  Uiiuter  Mackenzie  {London 
Praetithner,  xx.  100).  The  peratstonoe  of  voluntary  movement  after 
abolition  of  reflex  actions,  which  was  first  noted  by  Doehm  and  WarU 
mano,  and  afterwards  by  Llugoois  and  Ilottot,  as  well  as  by  Mackcnaie, 
proves  that  at  a  certain  stage  of  the  poisoning,  while  the  motor  path- 
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vay  fW>m  tbo  brain  along  tho  anterior  columns  ond  ibo  ofTorent  norvM 
is  opon,  cithor  tho  icnsory  norvos  or  tho  roccptivo  contrw  of  tbo  cord 
nro  paralyzod.  Tbo  oxporimciits  of  Licgoo'u  ftnd  Uottot  upon  Ibo  joint 
aclion  ut'  uconitinu  anii  strychnine  uro  also  acoonbint  witb  Iboso  of 
Mockonzic,  for  tbnt  obsur^'ur  fouiiil  tlutt  whon  a  norro  woe  protected 
ftotn  tbo  potMii  by  tying  its  supplying  nrtury,  irritation  of  it  cuueod 
rofl«x  avtioiis  whun  tho  rumiiindor  of  llio  frog's  periphery  was  ioscn- 
siblo;  al»0  that  tliorc  is  ii  siflgo  of  poisoning  in  wliidi  irritation  of  tbo 
exLrcino  poripboritl  ncnot  tuiU  to  induce  roflox  niovuinonts,  allbough 
suvb  inovoiiicuts  nro  vailed  out  by  irrilatlonof  the  sensory  nci'vo-truak; 
later  irritation  of  llie  trunU  wiut  powerlww,  while  irritation  of  tbo  pos- 
_lorior  columns  of  tho  coi-d  still  iiix)duced  wido*pn»id  nioroinonts.     It 

ut  thurofore  bo  oonsidoroil  pmvod  llint  aconite  paral^xa  the  unsory 
SerwJ,  commencing  at  their  peripluiral  endinijs,  and  that  tbo  Uws  of  reflex 
UClivity  iit  <liic',  iit  luast  in  grciit  piii't,  to  such  cause. 

Tbo  ii]>parent  contradiction  butwoen  tbuso  invostigiiton  who  have 
rcAcbod  the  concbixion  just  given  and  those  who  bare  found  the  rooter 
nen-es  especially  aflTiicled  (see  p.  412)  can,  it  seems  to  mo,  bo  rcconcilod 
only  by  tbc  thuory  that  liconitine  acts  vpoit  the  pcriphfral  en/is  both  of 
icmnrij  and  nf  motor  nirvM :  wljii;b  nerve  is  nioNl  severely  Hfroct«d  may 
(lossibly  depend  ujion  tbo  »i»o  of  tbo  doao  vniptoyed,  or,  more  probably, 
upon  Uio  piiysieiil  condition  of  the  IVog.  The  excestiire  nuinbnc«s  and 
tingling  of  the  local  and  genetnl  action  of  aconltinu  upon  man  indicate 
that  in  the  higher  animals  it  tvfpcci'tlli/  nffects  the  tensoiy  nerve-endings,* 

Tho  eupposod  action  of  nconitine  upon  a  higher  perceptive  centre  is 
at  present  very  doubtful,  S.  Ringor  and  R.  Murrcll  (Journal  of  J*hgsi- 
oiogy,  J.,  No«.  4  and  5)  deny  tho  accuriK-y  of  the  dolicalo  cxporiin«nl« 
of  Liegoois  and  Jloitot.  Curiously  enough,  Drs.  Ttingor  nod  Uurrcll, 
while  doubting  tho  oxporlmonts  of  Liegcois  and  Uottot,  accept  the 
conclusions  Ibunded  upon  those  awortcd  erroneous  cxporimeots,  eoom- 
ingly  because  they  ihoinijclvos  have  found  that  aconitino  causoa  aboli- 
tion of  reflex  action  moro  rupidly  in  brainloss  than  in  normal  0x)g8. 
It  is  evident  that  oven  if  this  wore  invariably  tho  case  it  would  in  no 
way  prove  tho  couclusions  of  Liegeois  and  Jtotlot.  Further,  the  ex* 
porimonta  on  brainless  frogs  wero  only  throe  in  number,  and  it  b  per- 
fectly poesible  that  the  rapid  reflex  ]>iilNy  was  simply  the  rosol«  of 
batrachian  idiosyncrasies.  The  only  nafo  conclusion  ou  tbe  e^'ido^co  ifl 
tJtat  the  evidence  does  not  wan-unt  any  conclusion. 


*  t^bordt  Bud  Daquuncl  \Df  Acaniiw,  ^rli,  ]SS3.  p.  lOS)  WIcts  ttal  lliej  luTa  d*- 
monitrntM  thnt  HnDlliae  dimi  nut  luit  a|>nn  thv  irnvr;  nvrvct.  Tbcir  ahttf  (XparlmaitU 
«nai<iiil«l  in  ijiiiK  Uis  touuIi  b(  b  duj'a  Ivj  in  tuch  *  wu;  llut  no  blood  o«iLl  rclum  l«  tb« 
body,  uid  Injccliug  the  Alkaloid  Loiq  Iho  lliob,  Bft*r  ontlinit  Ihg  nsrvo,  Und*r  thoWdrcDH- 
stADOM  th«y  round  thnL  fnlvitniiArion  of  Iho  oanlrle  «nd  of  Ihv  ti4rro  eaatlan^  lo  ctlclr 
rwpoiUB.  At  mail  ni«h  eipeilmentf  prnrs  oolhlne  u  lo  llio  itolloD  it  tb«  poUou  ap«ii  th« 
pwftphtral  ii9rv*-€fi1iHfft.  Monarw,  it  mmHinn  Dnniirliiin  nhcllior  lh«  BvoDUiD*  r««nj  o*n« 
la  soaUat  irtib  lb*  dlrblad  nvm,  u  kll  elraulatian  ia  the  limb  maN  hara  beta  aircMad. 
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It  is  evident  Uiat  we  have  not  oxuct  knowlodgo  as  to  bow  nco- 
aite  affwte  ike  Dorro-coolres  )*  but  tbo  non-oiifl  phonomona  uf  aconito- 
poisoning  bmid  to  mo  ex|)UiinabIe  by  the  action  of  the  drag  upon  iho 
sensitire  and  motor  Dervea. 

Bespiration. — ^I'ho  aoUon  of  aconito  upon  the  rcepirntion  is  Tor> 
decided.  Id  maiomals  tbo  respirations,  urider  tbo  influence  of  Uio  druj;, 
are  alow,  with  a  prolonged  expiration  following  immediately  upon  tho 
iospiration.  jU'ter  the  expiration  ihoro  is  a  long  pause.  Tho  wbolo 
breath  ing-oycio  reeemblos  very  roueb  tliat  occurring  after  section  of 
ibo  ragi,  and,  like  tho  alteration  in  bi-oatbiog  aftor  this  section,  sooma 
Ui  bo  due  at  least  in  part  to  paralysis  of  sensory  or  afferent  tihres.  Tho 
known  influence  of  aoonite  upon  tbo  peripheral  aSbront  nerves  in  geoerni 
Du^ests  that  the  poison  disturbs  rospii-ation  by  paralyzing  the  poripli- 
wnU  afforent  fibres  of  the  va{p.  Uaekensie  states  that  in  the  aconilizod 
nninial  soclion  of  tho  vagi  produces  no  effect  en  tlie  roepiration;  and 
Jiuelim  and  Wartinann  (p.  127)  affirm  that  acouite  produces  ite  usual 
effect  after  diviuon  of  the  nerves.  It  is  plain  that  even  if  tbo  aconite 
docs  paralyse  tho  peripheral  afferent  va^  it  must  also  act  upon  ibe 
rottpiralory  oentros,  since  an'ost  of  respiratjoa  could  not  be  caused  by 
afferent  palsy.  As  the  arrest  occurs  in  tho  iVog  before  tho  motor  nerves 
aro  affected  by  tlio  poiuon,  Ll^geois  and  llottot  believe  that  tho  dis- 
turbance is  centric  1  and  I  think  there  can  be  no  doubt  that  aconite  is 
a  direct  depressant  and  paralyzant  of  the  respiratory  centres.^ 

Aconite  towers  the  bodily  temperature  in  both  man  and  the  lower 
anlinals.    Aehi^cliaruniow  found  iu  fatal  poisoning  a  fall  of  about  3^  Ct 


■  Kiptrlintiiila  bj  MMktoiig  on  frog*  hava  fitlilHl  apiisnintly  oonlnrj  rvtulti  to  thotit 
«f  &c«hiD  and  Wariiouia  m  t»  Ibc  olTcot  uf  rotoovnl  ut  Iht  iDnutni'D  uf  SvUchcDO*'*  oeolra 
npou  IhoonM  in  Monitiial  ttoft.  Th«  dlff«renoD  gimbably  dipunilB  upon  dllToronaa  la  th« 
d<rt«*  *U|j]ujwd.  BudliJn  nnd  Warlmiuin  dUCiDotlj  jitiit*  that  ivljvn  m&niiL*  du>n  vi  unb1liD4 
•I*  ciupltjieil  thtco  li  ■  prlLQujr  perlud  uS  eidUaiuBnt  of  tba  iplual  cantrt*.  MMkcoiia  bal 
flMAd  tbkl  tba  «>DTal>lnni  trhiub  ira  *a  (argro  in  iKft  aflvr  tirjuU  tiuanlitiH  of  noonlto  ar* 
ditady  ^  apinal  origin,  but  (liaX  iha  pdrlpliaral  iuol«r  (ipjiaratut  »linrat  th«  ftitnuUUon  wlih 
Iba  ipinal  motor  triul.  M.  (ialiraad  (lae.  til.,  p.  Tt9)  alio  alBfiD*  Ibll  priraatf  tllmalabt 
(pinal  attion.  If  tl  ailtt*  at  aU  in  muDmaliv  it  it  Id  tbam  oomplatel;  DiMkod.  Ttie  eaoraU 
akuia  Mca  in  ikoant(*-pai<anLni  in  ton*  maoimali  nra  eorsbral,  not  «|ilaai,  u  I  bttia  aiiiari- 
Mnlallr  4e[armlaed  Ibat  tlie/  da  not  ocoat  la  IbMe  porUoDi  nf  lbs  bojj-  upuatoi  bjp  ipioal 
MsUon  from  vtrabnl  inflsvnop. 

Aa  Do«hm  and  Wartiaauii  fuunil  tlwi  (lie  fctlci  acUilij  vat  loit  mor*  npidlj  Iban  lb* 
)ia«(«  nr  TDlnaLary  inoTvnieni,  and  Ibitt  o<i  tnnniuc  of  redox  outlTity  oMUn  \a  tba  aooaltlMd 
tn%  wb«n  Iba  curd  it  out  lo  at  lo  ralojua  it  from  tbn  inUucuca  uf  tivUoboaow't  raOai  iabiUtOrx 
•aatn^  tba;  drav  lli«  oansloiian  Ibal  lUg  awnltU  firtt  d«prci>ca  Itio  raUai  a«tlrltj  ut  lbs 
•iBim*a  (fiiiul  wnlrai  and  anaiwatdii  tlikt  of  tba  malar  ipinal  osDlran,  onlil  th«  oard  li 
eoaplaltly  paralytal. 

f  Ij^Mida  ftni  DnquMnet  afflrm  that  altar  Tar?  larj^  doaM  of  ManlUa*  tba  animal  dl«« 
of  ifiaua  iir  <b«  (luldi  and  iliaplii*(in,  beoauM  Ihoy  bar*  nalioad,  aapaaialljp  Is  tlia  jonag 
•olBaU  dnv'ing  ia  or  eonilrlotiun  ot  Uis  binar  obnl  durioK  lira,  and  tib.pttarat  mliym»»*» 
altar  d«lb,  Tliaaa  ara,  howarer,  tba  mulu  of  pajslytia  of  Uia  glollu  frvm  palijr  of  lb* 
rar«rraal  Urynjiaal  obm*, 

J  Mil.  Qrtbanl  and  Doqaoanal  (f'tat'on  Plianit^  Aug.  IKD)  bars  communlcalad  l»  tba 
VniMb  AoaJoinjr  auua  axparluicuu  upon   frogi  irLib  irytuJluad  oaaniOut,  Iba  raauJU  uf 
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The  redutftton  of  tlie  bodily  heat  is  probably  caoMd  by  an  incrooM  of 
hcat41asipation,  itself  iii  turu  the  ouloome  of  a  vaso-inotor  paralyaiA. 
In  aOGOrd  with  this  is  the  obtiun-ntioo  of  Brimton  and  Caah  (&.  SartM. 
Hasp.  Rep,,  xxW.,  ISSt!)  tbnl  in  animals  exposod  to  a  hij;b  lemp«rature, 
aconite,  for  ttom  doproaaing  the  tcraporatura,  fiiTon  itn  Inorvaso,  white 
when  tbo  animal  ia  oxpoaod  to  cold,  aconite  accdoratcs  the  fiill  of  the 
bodily  heat  remarkably. 

TnRitAPEUTios. — Our  knowledge  of  the  ph^'AioIogica)  action  of  aco 
nite,  although  Imperfect,  b  sufficient  to  sliow  that  there  are  only  two 
or  three  indloatlons  to  meet  wltioh  the  drug  may  bo  UMid. 
N^  The  &rfi  of  thcae  is  to  foiwr  arterial  action,  and  oHcn,  with  it,  exce« 
of  temnomture.  For  Uila  purpose  scoolte  U  very  valuuhlu.  I  bave 
never  used  It  In  those  caaos,  auch  tMBMummia,  In  whkh  a  sudden  and 
Tcry  powerfVi]  olToct  is  desired,  simply  because  %'«nitnini  riridu  stocmod 
to  ine  Httfer,  laorereadily  controlled,  aud  equally  liffcclive.  Aconit« 
may,  however,  bo  used  wTtlT  v«ry  good  resijta  in  th«o  caMw,  and 
e«p6uially  in  such  di4oa.«}s  as  pmtqnilis,  !n  which  it  ia  vory  important 
to  avoid  vomiting.  My  own  oxporionco  with  it  has  hocn  in  fevers  of  a 
sthenic  lypo  not  di'pundont  ujion  so  deep-stated  a  oau>>C  (as  an  example 
may  bo  mentioned  the  febrile  nioveineiil»  of  severe  acute  muKutar  rhfv- 
malitm),  and  in  tho  ephemera  or  irrifalive  fevers  of  citildliood :  in  such 
cneos  itx  intluunco  fur  good  is  often  very  decidv<I.  In  tbo  enriy  stngoa 
of  acarirt  feva  and  oilier  txanOtxmata,  when  not  decidedly  adynamic  in 
type,  it  is  very  usefUl.  In  the  reflex  fever  which  somotimoe  foliowa  the 
poaengo  of  tbe  catheter  or  bougie  (the  so-called  tint  Awl  ftver)  it  b  voxy 
efficient.* 

In  flomo  cases  of  ht/perirophif  of  the  heart,  when  tbe  valvoa  ore  por 
feet,  or  when,  the  valves  being  diseased,  the  hypertrophy  is  greater  tban 
is  necessary,  aconite  ia  of  use  to  control  cardiac  oxoitemont.  ^J'hen, 
hp we\'er,  th6re_  ie  dilatation  of  the  liort  or  any  degeneralifip  of  lb« 
heart-muscle,  it  is  an  exceedingly  dangoroua  niijuidy.  and  It  ia  at  all 
ti^ne^  to  be  avoided  if  tbe  hypertrophy  b^  not  exoeaaiTfl. 
V  A  second  indication  which  aconite  mi^ht  be  used  to  flilfll  ia  to  aCny 
ipasm.  Jl*,  however,  itm  inlluenee  upon  the  motor  centres  and  netrea 
is  inucb  k'.ia  tliun  upon  the  sensitive  centres  and  nervea  and  upon  the 
heart,  the  indication  is  better  met  by  other  lemedies. 


Khlob  nrr  <o  rtrikinglj  dlSBmnl  fnim  thoon  iir  nlher  uiiwrimonter*  M  (o  in.lioiU  Iba  wiMaao* 
of  tninn  fiiUsoj :  [Hiuiblj' th«  itkilold  uieJ  b;  tbcm  "U  not  Iha  ame  u  Iba  luBarpbva* 
MuoUlna.  Th«7  foDnd  In  tho  fniK.  nflor  ttnM  iatt*  (^  milligcratnma)  at  tbalr  olkKlDiil,  that 
tha  beart  cuintiniicil  i<i  but  itKaililjr  and  mEulail/  alXur  all  (ii>ii«r  of  iposiaDMiai  or  nUax 
moiaiRxnt  hail  bnao  Imi.  tbat  leDiallon  >tiu  pnaarrad  ai  Icag  aa  unj  pi>««r  of  maOam  «xlilo>t, 
and  tbat  tho  mntor  nnTettDDki  More  paraljttd.  A(t«t  larfa  doaat  (ana  millliraaiBa]  Iba; 
■>b<BrT*d  tud'litn  arrait  ot  lbs  henil'a  nntiiiD,  TbMt  raaulta  are.  bovartr,  ODtlnlj  dlMontaai 
wilb  tba  latar  ona  at  Labarda  and  Duquotnol. 

•  Tbe  folloRinx  rgrmala  affardi  ma  eisallaol  eombinutian  :  B  Titvu.    oealtl  nuL,  (L  t ; 
8p.  aiborii  Tiitcmi.  f51i;  Hbl.  jiotaa*.  cttntN,  q.  •.  ad  fjL    6.— CoiMttapooolU  tt^rj  in 
buun  (nt  a  ebUd  tbi«  }«n  old. 
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'^  A  tliinl  indication,  which  It  would  s^tcm  ttom  Its  known  pbyalo- 
Togicnl  action  that  aconite  HhouM  m....t,  Jn  Ij.  nitftflM  flfHT-Mgtff^^'f*"  QjUi« 
gfwaifi'w  iiffiTj.  Clinicjti  cxpuricnco  hn!«  oonfimed  thia.  A»  long  ago 
Bs  1834,  Dr.  Tiinibull  (.On  the  Preparations  and  Afedieal  Emploi/'nent  of 
Acomtina  b>f  tAe  Kndermic  Method,  London,  1834, — On  the  Medical  Prop- 
ertie$  of  the  NatureU  Order  Ran^a^eulaeta,  Ix)ndon,  1635)  cnllvd  nCMnlioD 
to  tho  UHC  of  tho  allinloiil  in  nfumlgia ;  ond  hh  citiRinttf  of  fU  vnluo 
liaa  been  ooutirniod  by  Dr.  A.  Flomiiig  (.In  Jnijuirif  into  the  Phj/skto^ictti 
and  MatieiRot  Propertits  of  the-  Aeonitum  A'apelita,  Edinburgh,  1846)  nod 
by  otbor  obMrvers. 

In  csaos  of  rKeumatk  neuralgia  dopondont  upon  an  acuto  oxposunj 
to  cold  and  attended  with  more  or  Iwa  fubrilo  dinturbnnce,  in  combina- 
tloD  with  otbor  auitablo  romedles  noonito  is  of^on  of  grv»t  wrvicv.  In 
chro»ic  neuralijia,  associated  aa  it  alu-a^'s  ia  with  a  lowered  syatumio 
tone,  tbo  reraudy  ia  loss  offloiont;  yet  in  some  coaee  it  scums  to  givo 
ruliof.  Owing  to  its  very  marked  local  benuinbiDg  infiuence,  applied 
to  iho  painful  part  it  ia  sonictimoa  very  usoAd.  In  my  own  expo- 
rtcnco,  ihia  local  uae  of  it  has,  however,  very  seldom  been  effective 
when,  as  in  migraint,  tbs  pain  la  of  centric  rather  than  of  peripheral 
origin. 

Given  [R  Aitl  do»M  In  tbo  reflex  vomiting  of  pregnancy,  aconito  is 
oft<o  advantaguotia,  acting  jirobalUy  by  l»)iiuinbing  the  HouNory  reflex 
cuntroK,  w  poiwibly  the  afTeront  poriplieml  nerves.  I  have  noticed  that 
rvltef  lauttA  only  mo  long  ns  decldod  cioiiHtiuillonal  otfoctti  IVoni  the  drug 
an  apparent. 

ToxICOLOOT. — Aconite  is  an  oxcoudingly  poworful  poison;  ooo- 
tweljth  of  a  grain  of  the  crystallizod  alkaloid  u,  according  toDuquew- 
ool,  suSkJont  to  kill  n  rabbit  in  a  short  time.  Five  grains  of  an  ex- 
tract and  eighty  minims  of  a  tjncturo  aro  said  to  have  caua«d  doAth 
(fieichert,  Phila.  Mtd.  Tima,  Nov.  1881,  p.  105).  Tho  symptoms  usaally 
come  00  in  a  very  few  minutes.  In  tho  shortest  case  I  have  mot  with, 
death  ocoiirrcd  in  thirty  minutes.  Tbo  averai^  time  of  death  (lioiehert, 
loc.  cU.)  is  three  sod  a  third  hours  j  tbo  longest  rooordod  c*so  being  live 
and  a  half  hours. 

Tho  acoftitinea  of  commerce  vary  inordinately  in  strength,  ao  that 
wfallo  on«-eixt«entli  of  a  grain  (prepared  by  Petit,*  of  Paris)  caused 
the  death  of  Dr.  Curl  Meyer  In  five  hours,  seveml  grain*  of  the  ira- 
poro  article  so  larguly  sold  have  boon  roourcred  from.  The  symptoms 
kftvo  boon  in  genemi  tlioso  of  aeon i to-poisoning,  but  excemively  vio- 
lent pains  and  oonvulsioua  have  been  very  marked  fcaturvs  of  some 

*  I>  IW  r«***nhe*  of  Anr*|>,  I)ii<]u«D«l'a  iiTtUlllitd  iimiiIiIds  iru  nvsrljr  IiHm  u 
Mtnac  u  •  Qtnnui  alliAtDiil  nnJ  by  bim,  wbSob  in  lum  itu  mneb  Mron|(«r  Xtit,o  nn  Enj[<uli 
Mtkla.  Pl'iiOt*  ftmnd  I'etitli  aaonitlua  oijibt  iIidh  ai  ainiDg  ■•  lb«t  of  K>  Merek.  Linjisiinl 
tainil  IB  alkkloid  ^I'ltnl  rran  A,  jafiunieatit  tttwllniilj  powvrrul.  Tb«  b«l  diHUitUni 
•t  lb«  nUllx  rlTcnclb  of  Ihuc  itk&loIJa  (lint  1  Vnan  of  inn;  bs  (bunJ  In  StkmiJi't  Jakil,., 
••II.  Ill,  Md  Is  0M  inhil;  bj  Dn.  J.  V.  Uburilo  kbd  U.  Duqnein*!,  hrli,  ISU, 
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of  the  caaas.  {For  disousHtOD  of  nconitinc-poijionmg,  sco  Dr.  Thomai 
Bieronson,  (Jiiy's  Hospital  Reports,  3d  norio^  xxv'i.  308;  iibo  M.  Jiilu4 
Bftasot,  Lyon  Theitis.  No.  479,  1889.) 

The  poculiar  tingling  itt  the  only  diagnostic  sympUmi,  but  it  fa 
very  clmrnctcmtic.  Ttio  first  iD<iioution  for  trcatmvnt  i«  to  evncunM 
tlio  stomach  nnd  wnsh  it  out  well  wiili  tliu  Mtomach-pump.  Alonholio 
etiniulnnts  ehuuld  bo  IVcdy  ui)miiii;tU)rvd,  hot  nnd  concfiutmtvd,  and 
aloobol,  clhcr.  and  digitalis  bo  given  liypodcrmiually  i  Iho  injection  of 
ammoiuu  into  tliu  veins  mny  be  pructisod.  Great  cnn»  should  bo  used 
to  koop  Iho  piiticDt  absolutely  quiet,  upon  tlio  back,  with  tho  feet  S 
little  higher  thun  tho  bead.  Liibordo  and  Duquesnel  affirm  that  in  lb« 
lon'or  uniniale  death  alter  a  iisuuliy  futal  do»c  of  aconitiiiu  can  bo  pnv-^ 
vented  by  artificial  respiration;  and  in  a  eniio  of  human  ]>oi»oiiitig.  jf 
tho  heart's  action  were  at  all  Kuetaincd,  and  the  respiration  failiiv 
Silvoistor'fi  molhod  might  bo  resorted  to. 

It  was  discovei'od  by  Dr.  J.  Alilnor  l''othorgill  (^Viffitaltt,  Londo 
1871,  p.  6)  that  in  tho  aconitizcd  fi-og,  oven  when  c«ixliac  action  has 
vooBod,  digitalis  lias  poivcr  to  retail  tho  syetolic  movemonta.  Horo 
cently  this  antagonistic  action  of  aconite  and  digitalis  upon  the  tto^'n 
heart  has  been  abundantly  proved  by  varioua  oxperimcntalisU.  Clin- 
ical exporioncc,  altliough  still  liinitod  in  o)ct«nt,  etrongly  oorroborates 
tho  experimental  ovidongo  of  tho  value  of  digitalis.  SuceessAil  caMft 
may  bo  found  in  Sril.  Med.  Journ.,  Dec  1 1, 1872  (fji  Fleming's  tine 
Tinct.  digitalin  i^x  b}'podermically) ;  Boet.  MtJ.  and  Surg.  Joum.,  Oct, 
1879,  ^-14  (f5iiiTinct.ac0nil.rad.,  Tinct.  digitalis  i^lxhjTiodermically); 
Indian  Med.  Oas.,  x%'ii.  323  (Aconituni  furox  root,  -IS  graiiuA,  TiaoL  digt- 
tidin  i^xxv  bypodermically  and  i^i  by  mouth);  Phila.  Med.  Timet,  xtiL 
S28  (a  decoction  of  aconite,  amount  uidcnown,  Tinci.  digitalLt  In  drachm 
and  half-dracbni  doaea,  by  mouth).  In  a  succeaaful  caae  treated  by  Dr. 
PAlioi  (lAJiicet,  1678,  ii.  917)  nitrite  of  ainyl  fretOy  Inhaled  acomod  ta 
do  groil  guild:  a  tluidouuce  of  a  conoeiitratcd  aconite  liniment  waa 
thought  to  have  Imna  taken.  Ammonia  Injuctiona  were  undtucccwfol 
In  a  ciiiM!  iv]iortcd  In  tho  Australian  Med.  Journ.,  1879,  i.  283. 

Ad.mimstration. — Aconite  ic>  never  used  in  Aulmtance.  Tlio  dose  of 
lliu  tincture  of  aconite  (  Tinctura  Aconiti.~\  to  2.5,  U.S.)  i«  one  to  fira 
driipH,  repeated  every  one  to  three  hours  pro  re  natat  ito  effects  bcinff) 
alwnys  watched.  Fleming's  tincture  is  a  stronger  preparation  (J 
to  OJ). 

The  dosa  of  tho  extract  {Extractum  Aconiti,  U.S.)  is  ono-qunrter 
tln-oc-qiiariern  of  a  giaiii ;  of  tho  abstrttct  {Ab$trnctMm  Aconiti,  U.S.)^i 
one  grain;  of  l\i(i fluid  rxtnu't  {f^xtractum  Aconiti  Fluidum,  U.S.),  ono 
to  two  mininiM.  The  tincture  or  the  fluid  extract  of  aconilo  is  Tory 
frequently  addod  to  mimulnting  nnd  anodyno  liniments. 

Aconitine  is  not  oflicinal,  un<l,  on  account  of  its  intoBso  actlrit; 
should  not  bo  given  intcnmlly:  even  ito  external  nse  r^qtiireia 
The  oiulment  may  bo  of  the  strength  of  two  grains  to  the  drachm: 
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two-por-oont.  fohition  of  tho  olouto  of  nconitino  In  o!l  hA»  l>con  highlv 
cotninondod  as  a  local  npplication  in  Dounklgio. 

AOmUM  HTDSOOYANIOCTM-HYDROOYANIO  ACID. 
Pui-o  hyilrocynnic  ncid  is  a  oolorloas,  IraiMpnrunt.  votutilo,  inflam- 
nutblo  liquid,  givin:*  riso  to  f^ddinoM  unci  hoadachu  when  KmoUcd,  aud 
bavin;;,  it  is  said,  a  burning,  tiittcr  taalo.  So  poisonous  is  it  that  wli«n 
iuhalod  il  causos  donth,  and  it  must  bo  hnndlod  wtUi  tho  greatest 
caution :  smelliDg  and  tasting  it  aro  oxcoasivoiy  danj^roos  procoedings. 
It  [a,  indeed,  an  imperative  rule  ihnt  no  one  should  experiment  witb 
Anhydrous  prusaio  acid  nione,  or  under  any  circumetADcea  in  summer, 
«r  ta  a  warm  room,  or  in  an  aparimont  whose  open  vindons  and 
doors  do  not  admit  of  a  fh>«  di'auglit  of  air.  Tbo  obemist  Scheele,  tho 
discoverer  of  pruiwic  acitd,  ia  IicIicTcd  to  havo  boeii  killed  by  tho  in- 
halation of  the  flimoa  of  tbia  material,  whose  poisonous  propcrtloa 
-woru  fin>t  pointed  out  by  tho  B«rlin  apoibooary  Schrader  in  1803,  The 
nnbydrouA  acid  i»  Kolublo  in  water  and  in  alcohol,  but  i»  never  kept  In 
tho  dliops,  and  \a  not  officinal. 

Ilydrocyanic  acid  of  common  medical  parlance  is  tho  olBclnal  DHuU 
Mydroq/nnie  Acid  (Acinuu  HroiiocrANiooH  Dilutuu,  fJ.S.),  a coIoHom, 
wntoiy  Holulion,  contntning  two  per  cent,  of  tho  Rnhy<lrou«  acid.  Its 
odor  and  (akIu  aro  the  fkmiliaroncs  of  pcacb-Icomols  and  bitter  almonds; 
its  reaction  is  fttintly  acid.  According  to  the  directions  of  tho  U.S. 
Pharmucopa>ia.  it  is  prepared  by  distilling  a  mixturo  of  forrocyanidw 
of  pot.issium,  sulphuric  acid,  and  water,  or  by  precipitating  cyanide  of 
ailvor  from  Jis  watery  solution  with  hydrochloric  acid.  With  solutioQ 
of  nitrate  of  silver  added  in  eligbt  excess,  one  hundred  grains  of  it  pro* 
duco  a  while  precipitate,  which,  when  washed  willi  water  until  tho 
washings  arc  laateless,  and  dried  at  a  tcmporaturo  not  exceeding  212^, 
weighs  ten  graina,  and  la  wholly  soluble  in  boiling  nitric  add. 

T))0  prucipitato  In  this  case  la  tho  cyanide  of  silver,  and  tho  amount 
afforded  shows  that  tlie  liquid  contains  tho  oflldual  porocningo  of  nn- 
bydron*  pruasie  acid. 

As  hydrocj*anio  acid  has  a  groat  tendency  to  undergo  Rponlanoou» 
dooom position,  cHpcclally  under  tho  influence  of  light,  it  ahculd  bo  kept 
In  well-stoppod,  dork-oolorud  botlles. 

PursiOLOOiCAi.  Action, — In  warm-blooded  animals,  poisoning  by 
hydrocyanic  acid  dividci^  itself  nntumlly  into  tho  acute  and  the  sub- 
acato, — death  occurring  in  the  Rm  in  at  farthest  ten  minutes,  in  tho 
second  not  at  all,  or  else  only  nllcr  tho  lapse  of  a  longer  tjmo  than 
that  notod.  Ancr  a  fiOl  dosoof  llio  strong  anhydrous  acid,  the  animal 
^p«  once  or  twico,  nnd  tlion  instantly  M\b  in  a  totanio  or  clonio 
convulsion,  or  elso  drops  motionless  and  powerless  upon  its  side.  In 
•ithar  oaso,  At  onco  the  signs  of  asphyxia  nuinifest  thomselves,  and 
grow  mitrv  and  moro  intonso,  until  tlioy  end  in  total  arrest  of  rospira- 
lion.     Tbo  heart  boats  irreguUtrty,  often  at  first  slowly  and  strongly. 
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with  intcrvaUof  suspoDaionof  movemont,  but  alwftya  bocoming  wi 
and  raoro  rapid  in  its  action,  unlU.  aflcr  tho  bl^iathiIlg  hu  ooaMd,  lU 
efforts  gradually  dte  niray.  If  the  dose  Iioa  been  cooniioUK,  Iho  Iioart 
itnd  lung*  mny  stop  acting  at  onoo;  otherwiHo  tho  oonliac  pulsations 
tnft3*ootiliiiiii.i  norno  minuter  iiftor  tho  urrustof  rci<piration.  Ordinarily, 
thrw  diHtincl  stiigos  arc  apjiaront:  a  first,  very  briuf  ono,  of  difficult 
rcipiralioii,  slow  cardiac  action,  and  dtsturbod  cerobratioD;  a  Booood, 
eonvulHivc  Ktn^-,  wilh  dibloil  pupils,  violent  convulsions,  unoonsciooH- 
nvss,  loud  criuM,  vomiting,  ollcn  spasmodic  iinnation  and  dcfi.'vation, 
oivctionv,  otc. ;  tvnd  a  third  period,  of  uphyxia,  collapse,  and  paralysis, 
eumotimcM  intorniptcd  by  parliul  or  even  general  spasms. 

Tho  itlow  form  of  tho  poisoning  follows  tho  oxhibition  of  tho  poisOEi 
in  an  iimount  just  euffioicnt  to  kill.  Aftor  tho  ingestion  of  such  a  doie, 
no  phoQomcnn  aro  olforod  for  some  Beconda ;  ihon  the  broathing  becomes 
labored,  and  tho  pulse  slow  and  full.  The  animal  perhaps  cries  out,  and 
muscular  tremblings  invnde  tho  whole  body,  to  give  place,  in  a  very 
short  time,  to  clonic  and  tonic  convulsions,  which  continue  at  Jntcrvids 
until  the  third  stago,  that  of  collapse,  is  doroloped.  The  coavuUtoas 
ore  less  violent  and  loss  fVequcnt  than  those  of  the  acut«  poifloning;  nil 
tho  symptoms  noted  as  oocurriog  during  the  second  stag«  of  nptd 
caHca  are  present  in  tho  correitponding  period  of  Die  subacute  poi- 
soning, although  less  violent  and  less  Intense  in  thuir  manifeslationa. 
When  the  third  stage  Is  developed,  the  anncsthcMia  Im  mnrkvd,  affecting 
first  the  hind  lugn,  but  finally  .ipro.iding  to  all  pnrl:«  of  (ho  body,  and 
«voa  being  complot«in  the  widely -dilated  piipU.  Death  tinally  results 
from  failure  of  rcxpiraiion.  Recovery  may  occur  even  aAor  the  con- 
juactiva  has  lost  i(«  Monsihility  ;  tho  return  to  life  by  a  subsidence  of 
the  symptoma  i«  usually  ntpid,  »o  Ihat  generally  in  from  onc-ludf  lo 
three-quarters  of  an  hour  tho  animul  will  be  eating  as  though  nothing 
bad  hnppcnod.  Coullon,  however,  noted  persistence  of  paralysU,  in 
some  cases,  for  days. 

In  man,  prussic  acid  produces  results  closely  parallel  wiUi  lho«« 
which  it  cauBOS  in  tho  lower  animals.  The  symptoms  come  on  suddenly. 
In  a  moment  or  two  the  individual  fails  to  th&  ground  inaensibh)  and 
convulsed,  tho  respirations  arrested  or  occurring  at  long  Jnterxiils,  the 
eyes  salient,  the  pupil  dilated,  the  mouth  covered  with  bloody  froth. 
If  the  dose  bo  sufficiently  large,  death  may  occur  in  three  or  four 
miuutc!8;  if  less  has  been  taken,  doop  inBenaibllity,  tetanic  or  clonio 
convulsions,  dilated  pupUa,  a  bloated  countenance,  cyannscd  surface, 
out  jaws,  and  irregubr  i-espii-ation,  constitute  the  chief  oymptoiiis. 
Tho  bi'^athii.g  is  mostly  convulsive,  with  deep,  forcible  cxpirationa, 
but  in  eome  cases  it  has  been  stertorous.  Death  roitulls  from  asphyxia. 
After  small  toxic  but  not  ktbal  doses  of  prussic  acid,  giddiuom,  light- 
DOSS  of  tho  bead,  nause;:,  %  quick  pulse,  and  muscular  w«aka«ts  are  the 
chief  symptoms. 

Aetim  on  the  Btoof/.— As  early  a&  1814,  Dr.  F.  B.  VicU  (Jfrf.  Jahrh 
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d.  k.  i.  Oestcrrctch.  Stoates,  D<1.  it.,  I8U)  cnllod  tvttontion  to  iho  chango 
of  oolor  thitt  occurs  in  the  vonous  blood  of  Animals  poisonod  with 
prussic  acid;  And  his  obeorrAtioiie  bnvQ  liocn  confirmed  by  £■  L.  Schu- 
banh  (Horn's  Arekiv  f.  Med.  Erfaftrung.  Borlin,  1821),  by  J.  F.  Sobora- 
leim  {/)fa»iffriM;A  dcr  Pra^-f.  Toxicolcsie,  Berlin,  1838),  and  by  Dr.  Co8i> 
^Oeucfte  Medieale  de  ParU,  1849).     In  bis  Lefona  tur  la  Svtatancea 
taxiquea,  p.  193  (Paris,  1857),  Cbiude  Bernard  nsatOrma  Ui6  occurronce 
of  ItiGcie  changes,  and  furthi>r  glatos  that  if  the  animal  dioa  suddonly 
the  blood  in  the  veins  and  right  heart  Is  found  of  a  bright  arterial  liuu 
•tthe  post>niorlem.    Notwithstanding  alt  thiii  teatimony,  J.  R.  Bidchoff 
(^Uther  Vergi/tHH'jen  ncMt  einigen  Versuchen  an  Thitren,  icelche  mil  Btau- 
idurt,  etc^  Wion,  1^-1)  and  uumeroua  other  o1)wrver»  bare  found  that 
a(t«r  death  from  pruni^ic  ac!d,  cither  in  mnn  or  in  oilier  mammalA,  noth- 
ing hut  dark  vvnouii  bloml  uxista  in  th«  body.     Of  the  corrcotnuiw  of 
this  obson-ation  then)  can  be  no  doubt. 

FrofvsHor  W.  I'roycr  {Die  BtaufSurf,  Bonn,  1870)  haa  aJTorded  by 
hig  exparimoDts  an  Axplanation  of  thoso  apparently  contradictor)'  fact«. 
Ho  found  that  dirvclly  after  the  exhibition  of  piiLssic  acid  ttiamammnl 
tlto  blood  becomes,  even  in  the  reins  and  in  tlio  right  heart,  of  a  bright 
arterial  hue,  but  that  after  a  time  this  color  darkoDs  into  the  blue  ol 
TvnouB  blood,  and  finally,  oven  in  tho  arteries  and  in  tho  lefl  Tontri- 
tit,  only  blood  of  such  character  is  to  bo  found.  Dr.  Carl  Gaothgcno 
(Hoppo-Scj-Ior'fl  Me<licin.-ehem~  Untertvchungm,  Berlin,  18C6,  p.  324)  hiw, 
in  a  number  of  oxperimente,  confinnod  this,  bo  it  must  be  accepted  as 
a  flict.  When  an  animal  dies  suddenly  fVoin  cardiac  paralysis,  during 
the  first  stage  of  poisoning,  thia  excossivo  ftrtorialization  may  bo  found 
after  death,  aa  menUoned  by  Claudo  Bernard;  and.  as  Proyor  firnt 
noticed,  in  oold-hloodod  animals  Ui«  bright  color  persists  fur  many 
hours.  By  apoctroaoopic  examination  Professor  Proyor  {loc.  cit-,  p.  05) 
found  that  tlie  dark  blood  of  prussio  acid  poisoning  Is  absolutely  or 
almost  ttee  fVom  oxygen,  tibuwiug  only  the  absorplion  bands  of  dooxi 
dised  hramoglobin,  while  Gaothgens  (hceit.,  p.  323)  boa  diacovei-od  that 
the  red  veiiouM  blood  of  the  Ural  stago  of  tbo  poisoning  shows  very 
clearly  the  abitorption  band^  of  oxy haemoglobin.  Tho  first  question 
vhich  ariites  at  tbiit  juncture  is  as  to  tho  causes  of  Uiese  changes  of 
tho  blood,  its  primary  excosslvo  artcrialiKation,  its  secondary  excessive 
carbonization.  Professor  IloppcSoyler  affirms  (Medicin.-fhem.  Pnfer- 
lachtmgen,  p.  UQ,  Berlin,  ISUt)  that  the  appearance  of  red  blood  in  the 
v«in«  ia  because  the  red  blood-corpusolos  have  been  so  acted  u]M>n  by 
the  poison  as  to  have  lost  thoir  ability  of  j-iolding  up  their  oxygon  in 
tho  capillaries.  Dr.  Carl  Gaolbgens  (/6/</-,  p.  32r>)  has  by  an  elaborate 
•orio*  of  cxperimonts  shown  that  In  the  first  stagv  of  prussio  acfd 
poisoning  much  lo§s  than  the  normal  amount  both  of  carbonic  acid  and 
of  exhaled  oxygen  ia  eliminated.  The  lossened  exhalation  of  oxygen 
probably  iloponds  simply  upon  a  Iw^eTiod  inhalnlion  of  oxygon,  owing 
to  tbo  disordered  respiialion.     Thai  the  Ivisscnud  excretion  of  carbonic 
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ncid  is  sot  duo  to  tbo  same  causo,  however,  is  shown  by  the  fiiet,  d»- 
termincd  by  Gactbgons  (loc.  cit..  p.  347),  that  the  percentage  of  tb« 
acid  in  the  ospircd  air  is  less  than  normal,  while  that  of  oxygen  it 
greater  than  normal.  It  is  evident  that  if  the  lessened  excretion  of 
carbonic  acid  were  produced  by  the  entrance  into  iho  lungs  of  an 
amount  of  air  insuffloiont  for  tho  wants  of  the  syatom,  the  axpircd  air 
would  contain  more  than  its  normal  proportion  of  carbonic  actd  and 
Ices  than  its  normal  amoant  of  oxygon.  The  obscrrcd  phenomona 
seem  to  mo  to  prove  that  during  the  first  stage  of  prujwlo  sold  poiaon- 
ing  oxidation  U  arrested.  They  do  not  domonstrato,  however,  that  tho 
arrest  is  duo  to  a  direct  action  of  tlio  poUon  upon  the  blood-corpuDcIca. 
The  probahiliticH  of  such  occurrence  arc  renilerod  very  alight  by  tbo 
InresttgatioTisof  (laclhgenahiniaolf^  for  ho  found  that  when  theoxpori- 
mcnia  wen:  prolonged  fVom  aovontcen  to  fttrty-four  mInutiM,  much  mom 
than  tbo  normal  amount  of  carbonic  acid  wa«  exhaled,  a  fact  io  accord 
irith  tho  cxcoiwive  onrhoniEHiion  of  the  Hood  known  to  take  place  in 
pi-otrnclod  hydropyanio  acid  poisoning.  An  it  scflms  incredible  thai 
a  ftnhi«tanco  should  one  minute  pamlyice  the  ozonizing  pow«r  of  the 
blood-corpiiActes  and  the  next  minute  incrctOH  it,  it  is  very  improbable 
thnt  the  nupor-artorialization  of  the  blood  in  the  fir«t  stage  of  pnissic 
acid  poisoning  is  duo  to  a  direct  action  of  tbo  poison  upon  tbo  red 
disk. 

Preyor  has  proved  (loc.  cit.,  p.  85)  that  when  to  blood  at  the  torn* 
poraturo  of  tho  body  bydi-oeyanic  acid  is  added,  the  npeotnun  aOer  a 
time  is  allerod  and  new  absorption  hands  appenr.  These  bands  are  due 
to  the  formation  of  a  new  compound  by  the  union  of  the  hicmoglobin 
and  tho  hydrocyanic  acid.  This  snbstanoc,  ct/ano/ttemcyhbin,  wa.*  fint 
discovered  by  Iloppe-Seyler  (^Yin^liow't  ArcMv,  Bd.  xxxviii.  p,  475), 
nnd  has  no  OKOiiining  power  whatovor;  to  its  JV>rmatIon,  no  doubt,  ia '. 
owing  tho  losM  of  ozonizing  powor  by  blood  to  whleh  hydrocyanic  acSd 
is  n-ldod  outftide  of  thi-  body,  a  phenomenon  pointed  out  by  Soh&nbein* 
(Sehmi'lt's  Juhrtiurhrr,  1868.  Bd.  cxI.  p.  161),  and  indicated  even  earlier 
by  tho  rcfoarche*  of  Professor  HaHoy  (LonJ.  Phil.  Trans.,  18G5,  p. 
70fl).t  Tho  latter  nliscrvor  found  that  the  blood  talcon  out  of  the 
veins  of  a  subject  furty-otgbt  hoiira  aflor  death  f^m  pnissic  acid  p<M- 

*  In  (hflMina  mvDKrlr  SrbBnbmD  ulli  altrotiOD  lolhvtnrt  Ibu  hjilnwjanio  aotd  Jvtirejt* 
alio  th«  modIiIdi;  |>«iror  ot  living  Tegelablo*,  nioh  M  roMi,  fuiigi,  <■■«■ 

t  Awx^iint  to  Dr.  B.  Ra^  Lnnkoilsr  {P/llljir't  ArrM^.  IH9,  p.  192),  ■hen  Ueod  U 
thtkrn  with  Eiiiii>|[*n  siu,  and  >I1i)hb4  to  Mand  for  Itro  or  thrH  hnun,  the  ii|iinlnim  rfciinn 
•n  aiactl^  th«  Mino  m  after  aiaillar  treatoivDt  of  blood  «ltb  CO.  The  toiDpouDd  «f  tjuioif 
and  hmmntln  (Of.Ilb)  offerr  not  mly  tha  Idonlioal  ipaotrun  of  OO.nb,  but  altn,  Ilk*  tho  UUar, 
U  analTMUd  by  rnluoini  agoDU.  AfYor  the  btMd  aliiniti  awbllc.  aoMnUng  to  Dr.  Idnkaalor, 
Ilia  >|>Mlmui  oT  h7>traayiuilc  Mid  (U.CX)  boMIOM  rliLble  In  It.  asd  Iho  C;,ttb  aadergoa* 
ooDTtrtlon  into  Iho  o^nnobiBTiiagilnbin  tCr.llh)  of  IInpi>a'SDitI«r. 

Any  eno  datlmua  ut  iBfcalitatini  Ifala  aubjaot  inuro  d»pl]r  Ihnn  atn  ba  dona  tn  a  writ 
Ilka  Iho  pf«ent  ihould  oonvult  aap»iatl^  Ilia  pnpera  bj  Ooppv-Sa^lcr,  1*i'f«Lvia't  .4^  Jl,~v,  Qd* 
ixivlii,,  and  ■Mttarod  thrqoich  iba   .Vrt/.-ritn.    Vrlrr•u^^H•^y^»  i  bj  IlniUj,  Limil.  fHHfc  i 
IVaat.,  iSti,  p.  TOC;  uid  by  Prayar,  PJlUyrr'f  irrAi'p,  ISG8,  p.  IM. 
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maiag,  ani)  thoroughly  artorinlizixl  by  Hlmking  with  atr,  nad  lh«n 
lUlowod  to  RtJind,  jioliiod  gas  coutnining  19. &C  partti  of  oxygoa,  80.44 
pnrtd  of  Ritrogcn,  nml  0.00  parU  uf  oarbonio  ncicl. 

Thc«o  t'ticta  At  first  eight  Hocm  to  pi-uvu  Iho  theory  of  Uoppo-Soylci, 
rto  which  iodced  thoy  no  doubt  gavo  origin.  Proyor  hna  showa  {_ioc.  dt., 
p.  95),  however,  that  the  darfc  blood  of  pnisaic  acid  poiHoning  li:ie  nwt 
loet  ita  power  of  oxidiEattoa,  for  on  being  ehakou  with  the  air  it  as- 
mimes  the  red  ftrterlal  hue ;  and  X>rs.  Locorche  and  Heuriot  (AreMvia 
Gfn.,  Oo  B^ie,  t.  xi.  p.  639)  hare  detenniaed  Ikat  artificial  rospimtion 
vnli  produce  the  same  result  in  the  poiaoood  aninuiL  Uoroover,  tbo 
spectroscope  shows  pUituly  that  the  Uiemoglobin  exists  m  the  blood 
cither  iu  tt4  pure  statu  (Proycr,  loc.  cit.,  p.  95)  or  else  as  oxyhiemo- 
globin  (\V.  LsHchkowitach,  Reicherl'z  Archh,  p.  652,  1868;  Hitler  and 
Wagner,  J^ncet,  1877,  vol.  il.  p.  933),  and  that  no  cyaDohteiuoglobiD  is 
proaent.  Tlie  raaction  between  hydrocyanic  acid  and  bffiinoglobin  Is 
one  requiring  sonio  lime,  a»<l  evidently  does  not  occur  in  poisoning. 
On  the  whole,  lliercforo,  I  think  that  llio  clietnical  evidence  clearly 
shows  tlio  fal»ily  of  tb«  theory  that  prussic  acid  acts  in  Uiu  body  direoUy 
upon  lh«  red  btood-corpusclcs. 

Proyer  {loc.  at-,  Thoil  ii.  p.  S^  has  fthown  thai  Uie  excessive  oxy- 
genation and  the  subsequent  oxoosstvo  cnrboniuition  of  llio  blood  are 
not  peculiar  to  hydrocyanic  acid  poisoning,  but  are  equally  present 
after  iho  exhibition  of  sulphuretled  hydrogen,  and  even  after  mechan- 
ical ck»uro  of  the  mouth  and  nose.  It  is  possible  that  an  increased 
arterial  pressure,  an  increaaed  rapidity  of  circulation,  may  cauao  th* 
blood  to  pass  loo  quickly  through  the  cnpilUu-ics  to  allow  lime  for  iho 
usual  changee;  but  this  baa  not  boeo  proved,  and  at  present  it  must  be 
acknowledged  that  we  are  ignorant  as  to  the  immediate  cause  of  the 
blood-chanf;es  in  these  casos. 

it  b  possible,  although  scarcely  probable,  that  the  changes  in  the 
color  of  the  blood  are  due  to  alteration  in  the  form  of  the  corpuscles. 
Acoonling  to  Ernst  Geinita  iPftHijtr'i  Arc/iiv,  1870,  Bd.  ili.  p.  4ti),  out- 
■liitt  of  the  body  pniasie  acid  produces  in  the  bl»od-corpusclcs  of  tlio 
frog,  first,  a  shortening  of  the  long  and  a  lengthening  i>f  the  short 
diameter,  and  consequently  a  rounded  form,  then  granulations,  and 
finally  a  solution  and  setting  free  of  tlio  nucleus.  In  IVogs  poisoned 
with  prusslc  acid  n  rounded  form  of  the  corpuadea  wn«  commonly  ex- 
hibitc<t,  and  itometlmea  granulation;*  were  present.  It.  Gcinilx  also 
(band  tliat  the  rwd  diftks  of  mammalian  blood,  exposed  to  the  vapor 
of  hydrocyanic  acid  in  the  moist  chamber  of  Strieker,  become  lln*t 
Mmowhat  aMymmolrical,  then  mulberry-«hapcd,  and  finally  undergo 
molecular  deairuclion.  In  poi^ioning  of  mammals,  according  to  the 
■ame  invoatigalor,  tlie  grutiulur  blood-corpusdea  are  commonly  met 
with.  Prcyer  (loc.  cit.,  Thc-il  ii.  p.  91)  confirms  the  observation  of 
Geinitx  so  far  as  tlio  action  of  the  poison  upon  drawn  blood  is  con- 
Mined,  but  both  he  and  HUuefeld  (Der  Chemismiu  in  der  tMeriscfiai 
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OrganiMihn,  Lcipsic,  1840)  aeaort  that  immediately  aftor  death  (V^i^^ 
prussio  ncJd  the  oorpuscleo  ofTer  tJieir  uau*]  cluiractera.  ^| 

Wbatevcr  mnv  bo  the  canse  of  the  obanj^s  in  llic  blood,  tho  oxp»z^ 
iiiQutA  of  Lowiaaoii  (R^ic/iert's  ArcAiv,  18T0,  p.  352)  would  appvor  tc 
prove  that  tha  action  of  the  poUon  oo  tko  norroua  H^»l4iin  U  a  direoC- 
(Xic,  and  not  du«  to  those  changea  In  the  vital  fluid,  for  the  obHorvuf' 
nienliuiKid  found  Umt  pru.ittio  add  acted  upon  the  bbodlutut  "anlt  fro^' 
BA  upon  ihu  normal  batmohinn. 

Aetian  on  the  Heart. — Tbv  aotion  of  hydrocyanic  acid  upon  tJi«  heari 
vmiea  nc<>ordiug  to  tho  dose.  In  Htifficicnl  amount  and  conmntratjon  It 
produoiM  inNtnntimoous  diiMtoItc  arrest,  which  la  otthor  pormanont  or 
reoccurs  nltvi'  a  fuw  i»tovr  feobli)  beats  (I'royer,  Ice  cit,  p.  &2,  and  Dn. 
liucorch^  and  UuurioL,  Archives  Om.,  6e  sorie,  t.  xi.  p.  fr43).  Ag  early 
im  1826,  Krimer  found  that  pnifsic  acid  placed  diroctly  upon  tho  heart 
of  the  fK>g  produced  arroHt  of  its  boat  and  loss  of  ita  muaculur  irriln- 
bility.  Prvyur  hna  confirmed  this,  and  it  would  eoom  to  bo  proved  UiBt 
tlio  enrdiuc  arrmt  itpoben  of  above  is  due  to  a  diroct  action  npon  thu 
lioart-niusolo  or  its  contained  ^an^lia,  yot  that  aflcr  cardiac  doatb  from 
prusHic  acid  the  heart  reeponde  to  f^nlvanism. 

Tho  cardiac  results  of  the  eskibition  of  email  non>U>xio  doeca  are, 
according  to  Prayer,  simply  slowing  of  the  heart's  action. 

Preyer  and  LaechkowitHch  agree  as  to  the  aotion  of  loi^ga,  but  not 
enormous,  doaca.  At  first  there  is  a  sudden  prolonged  dlaBtoLio  arrest 
cf  tho  heart,  followed  by  an  augmentation  In  iho  rapidity  of  the  oardlao 
iK'tion,  and  a^cr  lliiH  a  diminution  of  tlio  ratey— to  the  normal  number 
in  aifCd  uf  ivcuvery,  to  eardlac  fltand-atill  in  cases  of  death.  Both 
Proyci*  niid  Im»chltcwitJ«ch  {Jteickert'x  Archh,  18*8,  p.  653)  found  thai 
after  wjclion  of  tho  vagi  tho  primary  diastolic  amat  of  Uio  heart  did 
not  occur.  The  rwont  invcstign lions  of  Jos.  I^aKanikl  con8rm  the 
atatomonts  of  Prcyor  a«  to  tho  action  upon  tho  ragu4.  A  complete  in- 
hibitory arrest  of  tho  heart  was  rarely  achieve d,  yot  slowing  of  the 
pulse  was  conittantly  produced  by  modorato  dosoa  of  the  poison  in  tho 
uonnal  animal,  but  was  proventod  by  previous  section  of  the  vagi,  and 
was  removed,  when  present,  by  division  of  the  inhibitory-  norx-oa  ( iVie^.. 
Med.  Jahrb.,  1881,  141),  It  would  seem,  tberofbre,  proved  that  sinal] 
doses  of  pruasic  acid  stimulate  the  cardiac  inhibitory  nerwus  centres. 
Boehm  and  Koie  noted  that  Urge  dosos  of  the  acid  cauaod  itlowing  of 
the  pulse  whether  the  vagi  were  cut  or  not  (^Archivf&r  Srptr.  Path,  vnd 
Tlterap.,  ii.  137),  and  in  this  havo  boon  confirmed  by  LatArskL  Tbia 
slowing  would  soem  to  be  due  to  a  diroct  action  upon  tho  muscle  or 
the  inlra-caniioc  ganglia,  as  LaMrelti  found  that  tho  cardiac  avcolemtor 
iiorvos  are  not  paralyzed. 

Moderate  doses  of  pruBsio  acid  seem  to  produce  a  primary  very  brief 
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but  groat  rise  in  th«  arloriul  pruBsuro,  followed  hy  a  Aill  to  or  bolow  llio 
fiorm&l.  This  primary  riiw  Itas  been  noticed  by  Boohm  and  Kdio,  bj 
Wahl  {De  Vi  el  Efffctu  Ift/JracyaRato  ad  Curatioitem  attrib.,  Bunn,  1SC5), 
by  Roeabacli  »nd  I'apiuky  {C^ntralblJ.  Med.  Wiaens.,  1877,  p.  640),  and 
by  Louirski.  It  does  doi  so^in  co  be  iilto^ther  the  rotmlt  of  tho  iw- 
phyxia  produced  by  tho  acid,  as  it  ia  recorded  by  Baehm  and  Kiiie  {loe. 
at.,  p.  146)  fls  occurring  when  aniticial  reapiratJoo  was  oaod,  and  Lo- 
uirski  ha«  confirmed  thia.  All  obeervere  agree  that  it  b  followed,  if 
the  dose  of  the  poison  boa  been  large  enough,  by  a  profound  sinking  of 
the  arterial  pressure.  Loxarskl  found  tliat  galvanization  of  a  aensitiro 
oorva  baa  iio  effect  at  this  time  upon  the  blood-pressure :  so  that  we 
must  ooDfllder  that  hydrocyanic  add  primarily  slimulates  very  brif^fi}/  the 
VOM-footor  tystem  dirtcUy  or  indirectly,  and  aflerioards  paralyzes  it. 

Action  on  ReapirtUion. — According  to  Pnjyor  {toe.  eit.,  pp.  17,  18,  19), 
during  all  throe  stage*  of  hydrocyanic  acid  poisoning  tho  roMpiration^ 
are  lemoned  in  friviucncy,  and  during  tho  latter  momenta  of  lifo  the 
efforts  at  breathing  are  rcry  dintant,  and  finally  como  bofora  tho  amst 
of  cardiac  movomunta.  The  obsorvur  just  montionod  found  tlint,  alter 
(liviHion  of  the  vagi,  normally  lulbal  dottos  did  not  kill,  and  thnt  when 
death  was  brought  iibout  by  tho  exhibition  of  larger  doeca  it  was  by 
cardiac  arreet.  From  this  ho  doducos  tho  concluaion  that  tbo  pi-imc 
rospirntory  action  of  tho  poison  ia  upon  tho  poriphorul  oq<1h  of  tlio  rngt. 
Dr.  Pfoyop's  cxporimenl!)  have  been  parliully  confirmed  by  Drs.  Leoor- 
ch4  and  Heuriot  (/oc.  cit.,  p.  ft38) ;  but  Boohm  and  Knie  (Archie/.  Exper. 
Path.  V.  Therap.,  6d.  ti.  p.  13Aj  have  io  a  aeries  of  expcriinciiltt  found 
that  suction  of  tho  vagus  has  no  influence  upon  the  respiratory  action 
of  tbo  poboD,  and  in  this  havo  been  oonfirmod  by  Jos.  Laxarstci  (iae. 
dt.).  Bvon  If  inviMtigaiiOHS  hod  proved  liio  corroctncias  of  Proycr'a 
cxpcrimenta,  hi*  conclusion  could  not  be  con»idored  o«cnbtishod,  bccuune 
wo  know  «o  imporffclly  the  normal  relations  of  tlio  pnoumogaslrica  to 
respiration.  Moi'covcr.  Professor  Joseph  Jonen  {Xew  York  Attd.  Record, 
vol.  u.  p.  4&9)  fnunil  that  while  to  kill  an  alligator  by  tho  administra- 
tion of  prusfiic  acid  required  a  coneidcnible  longtb  of  time,  ita  applica- 
tion to  tbe  medulla  produccl  within  one  minute  a  most  powerful  oxpU 
ration,  ending  in  permanent  contraction  of  tho  muscles  of  roapiniUon 
and  collapse  of  the  lung.  Wo  must,  it  soems  to  me,  at  proeent  consider 
that  the  respiratory  phonoraona  of  pruasic  neid  poisoning  nro  duo  to  an 
influence  exerted  directly  upon  the  respiratory  centre. 

Action  on  Muscles  and  Nerves  and  Nervf-eentres. — Dr.  Kfilliker  (  Fir. 
cAdw'*  Arehiv,  Bd.  x.  p.  272)  has  found  that  in  froga  dead  of  pruasio 
poi»onIng  botJi  the  ncrvo-trunka  and  the  niuitcloa  arc  unexcitable, 
Itbat  tho  muscles  respond  very  feebly  to  direct  stimiilatJon.  This  ia 
En  accord  with  tho  experiments  of  Slanniua  (Utieherta  Archiv,  1858,  p. 
96),  who  found  that  when  ntrychnino  and  prusslo  acid  woiv  given  to- 
gotbor,  the  convuUIonit  normally  produced  by  tho  former  poitton  worn 
attogetfaer  abMDt,  or  present  only  in  a  flight  degree     Id  order  to  deter 
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mino  whether  ihe  ncrvee  are  or  are  not  primarily  atTc«t«d,  Kftllikor  ox 
perimunleil  by  t}'ing  the  Tcesels  of  the  tbigli,  then  (liTidinj;  jiutt  beloi 
this  point  all  the  tt&3u<s  except  tlio  norre,  and  nilmiiiUtoring  pruaafo'' 
Bcid  by  tlie  mouth.     In  a  number  of  iiueh  oxpoHincntii  bu  found  that 
alwftys  the  nerve  *ud  n»ucle«  below  th«  point  of  HWtion  retainod  their 
irrilability,  bat  that  when  the  gaKaaio  or  other  ntimuli  were  applied 
to  the  nerve  higher  up,  tlicy  failed  to  elicit  nay  roeponiio  fVom  the  un- 
puisoncd  tributary  muscltts — pCMilivc  proof  ihiit  tho  norro-tmnks 
psralyzed  by  a  direct  action  of  tho  dnig.    Thin  is  SMmingly  opposed^ 
to  tlie  experimenta  of  Slnnniuj  (}oc.  cit.),  who  concluded  thnC  pmssio 
acid  applied  lucnlly  to  tho  nerveii  has  no  olTocl  upon  thum.    Stnnnius, 
however,  compuri.'d  tlio  resulta  of  eoalcing  a  ncn,'u  in  water  and  in  a 
weak  solution  (,lhre«  to  four  per  cent.)  of  prusxic  acid,  and  found  that 
wvtvr  thus  employed  \»  U>Ti'w  to  tho  ncrvo-trunks.     KoUikor  used,  in 
roponting  tlio  €X|iorimenlMof  Slnnnius,  noutnil  eututionsof  phogphate 
of  sodium,  one  containing,  Ihc  oUier  fWio  from,  hydrocyanic  acid,  and 
found  lliiit  tho  norvcM  in  tlia  poisonod  liquid  diod  much  aoonor  than  did 
those  in  tho  non-poisoned  solution. 

The  cxporimont*  of  Kollikor  are  in  a^eemenl  with  those  of  Stan, 
niiu,  ihat  the  muscto  dic^  very  much  more  quickly  in  the  solution  of 
the  acid  than  does  tho  noi-vo,  losing  its  excitability  in  fVom  sdvon  to 
eight  minutes.  This  rapid  destruction  of  muscular  initability  by  lh« 
local  application  of  prussic  acid  wns,  I  believe,  firttt  noted  by  CouUon 
in  ISl^.  Tot  it  i.'^  most  prubiihle  that  when  given  inbomally  pnusic  o  0 
acid  acts  almottt  fts  nipidly  upon  tho  nci-vo-truiikH  as  upon  tho  muscles,  «-^^ 
since  Kollikor  noted  Uiat  in  some  cnso)  galvnuizntion  of  the  nor\'e  was  *e.^i 
incapable  of  causing  contraction*  in  tho  tributary  munclos,  althoii.i;h  x^Ctb 
the  latter  responded  feebly  to  direct  stimulation.  This  fact  has  bwo^":*  •m 
experimentaUy  corrobonitod  by  Funke  (Berichte  \i6er  die  Verhandl.  d.  i.^^  k. 
gaeha.  Oesellseha/t  d.  tVisMnsch.  ru  Leipzig,  1859,  lid.  xi.  p.  2S). 

Upon  tJie  peripheral  sensitive  nerves  prussic  acid  probably,  if  is^-S'in 
HuiBdunt  concentration,  acts  ns  a  paralyzant ;  at  least  Kollikor  {toe.  cit.  -  ■»'3-i 
p.  282)  found  that  if  the  leg  of  a  stri'chnizod  frog,  whose  heart  hat-»-*»' 
hocn  cut  out  to  pi-eveiit  absorption,  was  put  in  n  four-per-cent.  solutiocB  om 
of  pru!i9iic  acid,  in  a  very  short  timo  irritation  of  the  immersed  akiis  «  ii 
coiLHod  lo  produce  convulsions.  ^i 

From  the  Hloivni^DS  with  which,  in  Klflliker's  exporiments,  tho  norree^'^H 
i'tmnks  wore  »ffeolo<l  In  fVoga  poisoned  by  hydrocyanic  acid,  It  aoi'iii  *"  ""^ 
»l)iiblc  that  ho  IK  correct  iii  hU  conclusion  Ihat  in  thoM  bulnichiau.'"^"' 
tho  poison  first  pumlyuw  tho  brain,  then  tho  rwllux  centres  of  th  -^e^* 
spinal  cord,  and  aflorwanh  the  motor  nar\-08.    But  I  have  not  aiea-^*^ 
with  any  experimental  oviilcnco  in  rogniil  to  the  order  in  which  pnurf^^" 
acid  afTcots  the  nervous  sj-slem.    According  to  Kiedrowski,*  m  qnoUt"^' 


•  [  hlT^  onrDrliiuntsI;,  been  nniiblc  lo  cbloln  aeotM  10  th*  original  paper  oT  B,  A*  XI- 
iramU.    £*«ii  Pi«7or  appwn  U  know  il  valj  in  nbiitr  iH.    AoeoMlaf  lu  kin,  li  hm  p>l 
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by  Prvyer,  in  fVogs  it  first  panlyzra  tbo  gray,  Uiod  llio  wliit«  aub> 

,  ctance  of  (he  brain,  and  ttiA  early  diHappcnranco  of  redox  movomenta 

'  la  DOC  due  to  c-pinal  paltty,  but  to  destruction  of  tko  Ainolioual  power 

of  the  poripbcnil  afferent  norres.     Preyor  sIao  HtutOA  that  tbe  ooduIu- 

aiona  of  KiedrowAlii  rented  upon  the  following  dxporimoutnlly-provcd 

I  fact,  which,  if  accurate,  Hoomingly  render*  them  logionlty  inoritahlo. 

When  a  fVog  in  poisoned  with  pnimic  acid,  and  afterwards  with  ntiydh> 

nine  in  propcrly-proportionud  doses,  there  isnHtage  at  which  slight  irri- 

tatioo  of  tbe  afferent  nerro-roots  causes  violent  general  tetanic  spiisntti, 

alUioagh  the  most  iutenso  peripheral  irritation  fails  to  elicit  rosponHo. 

It  is  a  question  of  interest  to  docido  as  to  tho  cause  of  the  convul- 
sions in  poisoning  by  byilrocyanic  ncid.    I  have  found  that  thoy  do  not 
oootir  after  section  of  the  cord  in  parts  below  the  point  of  section,  and 
that  tbcy  are  therefore  cerebral  in  orifjin:  for  ronaona  detailed  olw- 
wbaro  (»c«  p.  3S4),  it  ia  very  probable  that  they  are  due  to  disturbed 
earebral  ciroalation,  and  Uiia  probability  ia  confirmed  by  an  experiment 
of  Laaohkcwiteoh  (Reiehert'9  ArcMo,  18C8),  who  opned  the  thomx  of 
a  rabbit  so  as  to  expoee  the  heart,  maintained  artifloial  respiration,  and 
administei'od  prussio  acid ;  directly  after  arrest  of  the  heart  had  com- 
mwoed,  tho  conrtilsion  came  on.     The  OArlior  observation  of  Com 
{Oamptes-JUniliis,  ISJ9,  t.  xxviii.  p.  7S0)  is  also  to  the  same  effect,  as  h«  i 
states  that  the  convuUiona  did  not  occur  until  directly  after  the  arroat| 
of  tlie  circulation.     In  ttogs  poisoned  with  hydrocyanic  acid,  conrnl- 
ilODS  do  not  lake  place.    Prcyer  stntca  that  nfior  section  of  the  va^^ 
oonvulsions  do  not  generally  happen  in  itininmals,  but  if  artificial  i 
piration  be  performed  they  comu  on  (he.  cit.,  p,  69). 

TucitAPCCTtcs. — Our  l(nowtod-;o  of  the  physiological  action  of  prussio 
acid  does  not  load  to  a  belivf  in  its  wide  applicability  to  the  relief  of 
disoaao,  and  I  think  clinical  experience  has  demonstrated  that  it  is  of 
IjUto  Talus  except  in  meeting  thrwe  indicationsx  firat,  (»  /iftay  coiti^A;] 
•oooDd,  lo  reiiex-*  irritaj^o^  ^f  f/||  fffllfrif  1*^*  iV'''''''i  f»  fltoy  iwJi 

There  appears  to  be  in  the  profession  a  very  wido^road  belief  in 
the  power  of  this  remedy  to  allay  cough;  at  least  il  is  very  targclyi 
used  for  this  purpose  in  congh-mixtures,  either  itself  or  in  the  form  of 
cyanide  of  poiassium.  I  have  employed  it  in  a  great  number  of  cases 
in  hospital  pnictice,  and  apparently  with  good  effect,  nlthon^,  as  it 
was  always  given  in  combination  with  such  remedies  aa  morphine,  it  is 
difficult  to  say  how  much  of  the  result  was  due  to  it.  I  do  not  believe 
it  can  compare  with  such  narcotica  aa  opium  or  hyoseyamtta  in  its 
ability  to  Ailfil  the  pi-esent  indication. 

Th«T«  can  be,  on  the  other  hand,  no  doubt  as  to  tlio  value  of  pnt9si4i 
add  In  certain  stomacbio  affections,  especially  nervous  vomiliny  auti 

[Hih«d  In  \KS,  tl  Urolnu,  M  %  dlmortiiUiiiii  Untlvr  th<  fatluwiiig  lill*!  !>■  gai'tatifA*!  nf*ri 

■rl«f«<tM  fiMnhiii  wilt  Itntfil  itciilim  Ij/ilnieftiniram  ia  utrmnim  mjtteta  tmin^tpititU 

■rf  H*  fa  mutttlat  tjtltfUit  iirlttralU  pntaMr. 
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gtatraijia.    WIioq  tbo  paia  ia  accompanied  by  decided  dyqwpttcsjinp-' 
tomH,  tbo  remedy  will  aometlraoi  succeod,  but  more  often  foils.    £voa 
in  the  moat  fiirorable  c*sq8  it  doua  not  alwayn  afford  roliefi  and  as  the 
reliof  wboii  it  doce  occur  Is  Imincdiato,  or  at  lea^t  is  vory  soon  af  par-_ 
mt,  it  t»  iiMlcfld  lo  poraiiit  long  in  tbo  oxbibilJon  of  tJio  romody.     li 
tbcso  casca  ita  action  ia  probably  local,  as  It  certainly  ia  wben  the  acid 
ifi  employed  to  rulii>vti  itotiing  in  prurigo  and  otbor  culanooua  disoasei. 
For  this  purpoau  it  ia  uncd  att  a  vrntih  (fjas  to  f^i  in  fji) ;  but  gn»t 
core  must  be  tnlcun  to  avoid  conatitulional  «IFucta,  especially  wboD  there 
is  any  abmxion  or  tbo  »kiii.    Ycry  serious  results  nro  said  to  bavo  beeo 
oauaed  by  itt  nliKoqitlon  when  earelcasly  aacd  in  akin-dbeasea. 

Pruaaic  ncitl  bns  boijii  coinnicnded  lUi  an  arlurial  Rodatire;  but  it 
eTideat  tbnt  we  poascrA  numerous  moru  oirtcient  and  I'armrer  romediefj 
af  such  clinnictoi'. 

TaxicoLoov. — Tbe  symptomB  o^  pnisiuc  acid  poiaontng  bare  already 
been  mentioned  :  lbo«a  of  moit  Tulue  from  a  diagno^Uo  point  of  view 
arc  tbo  Kiiildcn  occurrence  of  unconsciousness ;  tbo  violent  conrulatons ; 
tbo  general  piiriilj-sii! ;  the  pocnliiir  cbaractor  of  tbe  brr-itlb!ng,  expira- 
tion being  prolonged  and  forced ;  and  the  rapid  re-«nU*.  The  odor  of 
pruMrtic  acid  npon  Iho  breath  is  very  often,  but  by  no  means  aln-ajii, 
present.  Wben  distinct,  it  is,  of  course,  of  very  great  dlagnoatie 
vriliic.  Lenving  out  of  eigbt  tho  ej-anidos,  tbc  only  poi«on  witli  vhicb 
pruHsic  acid  could  well  bo  clinically  confounded  U  Ditro-bonzole.  Tbo 
distinction  is  often  very  difficult,  brge  doses  of  tho  latter  Babstanco 
killing  almost  as  quickly  as  pruaaic  nciJ,  and  inducing  analogous  ejinp- 
tome.  Caapar  advises  that  after  death  tbe  body  bo  loft  open,  exposed 
to  the  air,  aa  the  odor  of  prussio  acid  disappears  rapidly,  wbilo  that  of 
nitro-bonzole  is  peraistent.  Tbe  diseases  with  which  tho  poisoning  may 
be  confounded  moat  readily  are  some  forms  of  apoplexie  fovdrojfante,  and 
sudden  fniltii'e  of  tbo  lieai-t'a  action.  The  diagnosis  may,  during  life, 
be  almost  impoaaible.  It  haa  been  asaeriod  that  stertorous  breathing 
does  not  occur  in  prudaic  acid  poisoning ;  but  it  has  been  present  in 
seraral  reported  cases.  (See  Tat/hr's  Medical  Jurisprvt^ence,  Philadel- 
phia, 1673,  p.  3153.)  An  autopsy,  however,  ought  generally  to  enable 
the  phy^eiau  to  determine  whether  tho  cose  haa  or  has  not  been  one 
of  prusaic  acid  poiaoning,  if  tho  symptoms  during  life  are  known, 

A  curious  caau  of  temporarj"  hfiniopia,  appai-ontly  cauaod  by  the 
fbmea  of  hydrtK-yanic  itcid,  ia  roporlod  in  Brit.  Med.  Jotirn.,  18S4,  i,  A09. 

Tho  period  at  which  ileiith  may  occur  alter  the  ingostion  of  Ilia 
poison  i»  set  down  hy  Tjoii:«litle  at  from  one  to  fifty-five  minutes ;  bat 
a  enac  ta  reported  in  Giii/'s  Wmpit'tl  Rfportt,  I8GS,  p.  259,  observed  by 
Dr.  nilion  Fugge,  in  whicdi  the  fatal  rwult  was  put  off  for  at  leaat  an 
hour  and  a  quarter  after  the  ingeilifln  of  hydrooyanio  acid.  After 
death  the  body  often  jireaents  a  livid  surfhce,  bloated  countenance, 
fixed  glaasycycs  with  dilated  pupils,  and  clinebed  fingers;  sometimes 
It  olTbn  nothing  wortliy  of  notu  except  oxoe«tsivc  rigidity,  and  tho  tat 
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may  bo  very  pale.  WIiod  opened,  tho  odor  of  pniBsio  acid  is  genorally, 
but  not  always,  omitted )  tho  muoous  membrane  of  the  ntomacb  is  very 
Gommonly  fouod  Jiucli  conifeeted,  and  tho  dark  or  cherry  colored  liquid 
blood  tutually  cvorywliore  Ails  up  tho  veins.  The  heart  is  soft  and 
fliiCoiJ. 

Tho  treatment  of  poisoning  by  prusslo  acid  Is,  unfortunately,  as 
Inoffluiont  as  it  is  flimplo.  There  is  no  knotrn  (chemical  or  phyalologl- 
oiil  antidote  to  It,  The  asserted  atitAgoninm  of  atropine  having  been  dis- 
prorod  by  tho  experiinet'-ta  of  KueTi  (^Proc.  Phi!.  Acad.  -Vdf.  .%i.,  IS60) 
And  of  Biichni  and  Kiito.  The  stomach  should,  if  possible,  be  emptied, 
and  the  hypodermic  use  of  atropine  as  a  resplratoTy  Bllmutnnt  might  be 
trioJ ;  tho  inhalutlon  of  the  vapors  of  ammonia,  and  tho  &oo  exhlbillon 
of  ammonia  by  the  mouth  and  by  Injection  Into  the  rolnti,  may  be  prao- 
tisod.  Artificial  re<<piration  ha^i  been  found  vory  jutcucsuful  by  Proycr, 
and  by  B<iohm  and  Knie,  in  unimalK  when  poinonod  by  amnll  tlo«o*  of 
prosslc  ncid,  and  should  ulway*  ba  a»«I<Iuou«ly  prnutitod.  X«xi  to  It 
in  impot-tnnco  i«  Ibo  uto  of  tlio  altornato  cold  and  hot  douche,  about  a 
half  of  n  Jtmnll  bucketful  of  cold  water  and  tho  aarno  quantity  of  very 
hot  (1  Ifi'^  P.)  water  being  ilaithoJ  Upon  ibe  chest  in  nipid  8UCCO«t>ion. 

AnuiKtsTiiATioN. — ^The  doso  of  tho  otticinal  dilute  pru«sic  actd  u  ong 
to  Ibroo  drupx. 

The  Cj/nnide  of  Potamum  (Potassii  Cvaniddu,  U.S.)  is  prepared, 
aocorling  to  tho  U.S.  Pharmacopono,  by  boating  together  tho  lorro- 
cyanido  of  potassium  and  the  carbonate  of  potasuum.  It  occurs  in 
wliito,  amor|ihous,  opaque  ma^o^  having  the  odor  of  prussio  acid  and 
a  taste  of  similar  character,  but  somewhat  alltaline.  It  h  dsHquesocnt, 
and  readily  soluble  In  water.  When  the  nitrate  of  silver  is  added  to 
its  solution,  there  falls  a  precipitate  of  the  cyaulde  of  silver,  which  In 
wholly  soluble  in  ammonia. 

When  cyanide  of  potassium  Is  taken  Into  tho  atomaoh,  the  acids 
t^re  present  convert  it  Into  prii:<itie  uuid,  and  the  samo  cbango  probably 
occurs,  although  more  slowly,  even  when  the  rait  is  injoctod  diroclly  into 
tho  blood-vessels.  The  phyniological,  thorapeutical,  and  toxicologicnl 
properties  of  this  salt  arc  similar  to  those  of  prussio  add."  Death,  bow- 
over,  doos  not  occur  so  soon  as  when  hydrocyanio  acid  has  boon  taken, 
and  inscnsibilitylsaomctJmeanot  manifested  for  .several  minutes.  Pivo 
'grains  of  the  italt  bavo  caused  death  in  several  oasos.  Tho  therapeutic 
dose  b  one-tenth  to  ono-twolflh  of  a  grain. 

The  Ctf/inide  af  Silver  (Arurnti  CvAXinuM,  U-S.)  is  a  white  insoluble 
powdor,  which  is  used  soluly  for  making  prussio  acid. 

Cyana^tn  Gas  has  bocn  studied  pliysioloj^cally  by  Dr.  B.  Bungs 
(Arch./.  Exptr.  Ptttli.  u.  Ph'irm.,  xll.  71).  IIo  finds  that  it  kills  by 
paralyzing  tho  oontros  of  respiration,  but  that  it  is  Ions  powerful  and 

*  PulMBinK  »  ttaUd  la  haco  oMOtred  fitna  the  isbklsliun  af  th*  rKpon  of  lbs  oiranlJf; 
imi,  to  jitMUsraphsn,  nnin  tb*  ahwrptiun  tbrgiigh  tU*  hanJi  (Jin'l.  oiirf  /'or.  Mtd.-CUr. 
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etronj*  id  iU  influence  th:in  is  hydrocyanic  acid,  and  tausee  only  vei; 
foeblo  GOiivuIfiions. 

VEGETABLE    ACIDS. 

Although  moat  of  the  officinal  vegetable  acids  differ  so  much  from 
the  other  aubstancoa  considered  in  the  present  clnaa  as  BOt  to  bo  poi- 
»OD0U8  except  in  onormoue  doses,  «nd  althoURb  liey  are  never  uaed  to 
produce  a  profound  improasion  upon  the  circulation,  yet,  ainoe  they 
faaro,  or  at  least  are  believed  to  have,  the  power  of  lewering  the  forcafl 
of  the  cardiac  movemonts  to  eome  extent,  and  since  they  are  so  com 
monly  believed  to  have  a  tendency  to  depresa  animal  temperature  as  to 
be  osually  epoken  of  as  refrigerants,  the  present  seems  to  mo  a  fitllngj 
place  for  tiioir  consideration.  In  experimenta  made  by  W.  II.  Ga»-' 
bell  (Jo^rn.  of  Physiol.,  iii.  49),  aimilar  to  those  described  in  the  articlo , 
on  digilalid  (see  p.  353),  it  wna  found  that  while  alkalies  contraclcd| 
the  arierioloa  of  the  frog,  acids*  caused  a  dilalalion,  probably  by  par- 
alyzing the  muscular  coata  Acids  also  diminished  the  nelivily  nndl 
power  of  the  frog's  heart. 


ACIDUM  TARTARICUM— TARTAKIO  ACID.    V£. 

Tarlavic  acid  occurs  in  large,  hard,  transparent,  si.x.sided  prisma, 
which  are  pjTo-oicctric  and  phosphorescent  when  rubbed  in  the  dark,  ■ 
And  are  nearly  free  from  odor,  but  have  a  very  aour  taste.    In  the  ahopi I 
the  acid  ii«  nlmnitt  iihva^'s  kept  lu  the  form  of  pou-dcr.    Tiirliiric  otid ; 
\»  tlio  acid  of  tbu  g^rape,  and  occurs  in  grapo-juicu  «*  a  8upcrt»rlral«  J 
of  potfi».-iiuni.     When  the  juice  iinitci^oo»  fcrmonlntion  nnd  alcohol  it\ 
developed,  tha  acid  salt,  not  being  Holublo  in  the  ncwly-formtvl  mcn- 
Ktruuni,  prucipilale^  oollccling  o-s  u  dark  mass  in  the  ivine-cu-ika,  whvnco 
it  i»  BOiil  into  commerce  wmler  the  namo  of  ergot  or  tartar.    Out  of 
this  suhntance  the  acid  is  mantifachircd  by  treating  with  lime,  no  oo  1o 
form  a  tartrato  of  calcium,  and  precipitating  thi.'*  new  compound  in  its 
wat«ry  i>olulion  by  sulphuric  acid,  sulphate  of  calcium  falling,  (arlarie 
acid  remaining  in  solution.     Tui-taric  acid  i»  xobihle  in  little  more  than 
half  its  weight  of  hot  water  and  in  less  than  il!»  weight  of  cold  water. 
It  is  diiflinguiHhcd  from  all  other  acids  by  forming  a  cryvlallino  procipi- 1 
tato  (hilnrlrnlo)  when  added  to  a  neulntt  solution  of  potAwa. 

PuraiOLouicAL  Action. — When  applied  to  a  d«nudod  eurfaco,  or  ii^ 
snfficient  conccnlnition  to  a  mucous  momhrnno,  tartaric  acid  acta  a«j 
»  ver}'  decided  irritant,  and  even  upon  the  i«kin  its  eaturatv*!  solution  ; 
afler  n  time  causes  redness  and  burning. 

When  the  drug  is  taken  inlernally  in  suiHciontly  l.nrgo  doses,  it  acta| 
Man  irritant  poison,  causing  violent  c^ophngca!  and  gastric  buniing, 
Tomiting,  and,  it  may  bo,  fatal  ^aatnt-ontcrilia.     Upon  animaU  it  acta 

■  l.agtl':  Hid  ippmri  (o  imv*  he-n  Ihv  on  I}-  nn«  uii>l,  »ni  U  din*  DOl  oppar  swtiln 
Uin  rcniu  trftijiartiiivnU  wunM  be  Ilio  hiiu*  nitb  >I1  auid*,  u  ii  *UI*d  ia  tiaikdl'*  (««nIt>J 
taliOD. 
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largo  dosa  procisuly  m  it  docs  upon  num.  Thus,MilMl>arl!cli  ilnltM 
at  Ihreo  or  four  (Imcbma  «ullic6  (o  kill  a  rabbit,  llic  Dvidoitt  sjinptoms 
ving  groat  woaknow  of  Iho  favnrl'A  notion,  diQiciiIt  nnd  slow  broftUiing, 
Bod  Btondity-incrowing  pftins,  wiili  rslighl  couTuiuons  boforo doatb.  Ac- 
cording to  Doven;i«,  it  roquiro«  nearly  half  an  ounce  to  kill  a  dog  wbon 
given  by  ihe  stomach;  but  Fotnniur  (quoted  by  Husomnnn)  ftsscrta 
that  ona  graoimo  (I&.S'l  grains)  injoctcd  into  tho  crura]  win  of  a  dog 
will  produce  death. 

Xiiriftric  acid  ia  never  twod  inlornally  by  practitionora  in  such  doaw 
oa  to  cause  any  of  tho  symptoms  nbove  detailed,  and  it  is  evident  that 
those  Bymptoms  throw  little  li^bt  upon  its  action  in  therapoutio  dosos, 
except  to  render  it  somewhat  probable  that  the  tendencion  of  the  medt- 
eine  are  to  lower  cardiac  action.  This  probability  is  increoeed  very 
much  by  the  experiment*  of  Bobriek  (quoted  by  Husomann,  Die  P/lan- 
tetistoffe,  p.  561),  who  found  that  very  large  doses  render  tho  heart's 
action  weaker  and  slower. 

A  great  deal  of  interest  to  the  thorapentist  centres  in  the  question 
as  to  what  becomes  of  the  acid  in  the  sj'steni.  XJn fortunately,  our 
knowledge  in  regard  to  this  matter  ia  far  fVoni  complete;  but  tho  drug 
la  probably  partially  burnt  up  tn  tho  body  and  partially  eliminated  by 
the  kidneys.  Wflhler,*  In  hia  experiments,  fbund  it  in  the  urine  in  the 
form  of  tartrate  of  calcium,  while  Buchhcim*  and  Piotrowski*  oould 
find  only  a  very  small  peroentngo  of  the  ingceted  acid  in  Hie  urine,  and 
conclude  that  it  i»  mostly  deittroyed  in  tho  body.  Dr.  Mfinch  (Archie 
Ha  Vercins  fur  Gitmein.  Arbeiten,  1863,  p.  370)  finds  that  when  tartaric 
acid  or  Hirie  acid  is  given  it  soon  appears  in  tho  urine.  Dr.  il.  Henco 
Jones  (Meitical  Times  and  Gazette,  1S54,  vol.  ix.  p.  408,  and  Leeturts  on 
Paikoligg  nttd  Therapeutics,  Ijondon,  t8C7)  has  found  that  both  citric 
Mdd  and  Uirtnric  acid  cause  a  pronounced  iocrease  in  tho  acidity  of  the 
urine  of  persona  taking  thorn,  and  are  apt  also  to  give  rise  to  the  pree- 
enco  of  free  uric  acid  in  tho  excretion.  Uofortunately,  Dr.  Jones  did 
Dot  attempt  to  determine  whether  the  increased  acidity  was  or  wa«  not 
due  to  the  presence  of  tho  vegetable  acid  in  the  urine. 

TasBAPKOTics. — ^Tartaric  acid  is  rarely  used  in  medicine,  citrio 
acid  almost  always  being  pi-ofcrrod.  It  may,  however,  bo  employed 
whenever  it  is  desired  to  render  the  urine  acid,  in  daics  of  tan  to 
tweuty  grains ;  but  it  ia  lees  viUluhliLJthaQ  the  avid  of  the  lemon. 

TCxiooLobv. — There  arc,  I  believe,  but  three  falol  cases  of  tartaric 
mM  poisoning  on  record :  one  reported  by  Dovorgie  (Ann.  tTIiyijitnt, 
1861,  L  ii.) ;  one  by  I'rofeesor  Taylor  (Prindpla  and  Praetiee  of  Meitlcal 
JiiriiprHdenee,  London,  1873,  p.  230),  in  which  death  took  place  nfno 
days  aller  tho  ingestiuu  uf  an  ounce  of  the  poison  dissolved  In  half  a 
pint  of  water;  and  one  (3fed.  Press  and  Cireutar,  Nov.  18$0)  In  which 
a  half-ounce  of  tho  acid  was  suppatfd  to  have  been  taken.    Tho  trcat- 


*  AH  lk*>e  u*  quolcil  bj  BawnunB,  Dit  iyiinunHBf4.    I  bait  net  ana  tha  origioBla. 
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mont  or  tarlaric  acid  poisoning  oonflixt*  in  tfao  fVco  exhibition  of  fflAi^ 

noBJA,  of  limv,  ofcarbonittfl  of  ]>oiji«>ium  or  of  sodium,  or  of  nny  article^ 

'  sucb  US  Hoiip,  containing  ttn  nllcali  in  n  Buitablo  etiapo,  which  may  bo  »t 

IuumI.    The  anor-trviitmvnt  i«  ih»t  nf  tojeing^^rj^m^prilig. 

ACIDUSI  CITRICUM— CITRIC  ACID.    U.S. 

Ottric  acid  ia  the  ticld  of  lemon-  and  lime-juloo,  ftom  which  It  is  ox- 
Imctod  !>}'  It  proccAs  prociiiely  similar  lo  Ihat  employed  in  tho  miitt(iniD> 
turn  of  tartaric  acid.  It  ocoura  in  rhomboMal  priams,  which  nro  some- 
.times  very  largo,  nro  nearly  free  from  odor,  but  are  posseascd  of  a  rciy 
Bour,  almiwt  oorro«ivc  laalo,  which,  wtion  (ho  acid  Ifl  in  sufBoientiy  weak 
aolutiaii,  in  c|uito  plcoiuint.  Citric  acid  is  Holuble  in  lhre6.iburtlu  of  ita 
weight  of  cold  water,  in  half  its  woigfatof  boiling  water,  and  in  alcohol, 
and  inaolublo  in  vthcr. 

It  ia  sometimcA  adulterated  with  larlaric  acid,  which  mnybo  readily, 
detoctod  liy  tho  addition  of  a  strong  neutral  Moliition  of  carbonata  of 
potAniuro  to  a  Alrong  solution  of  tho  siiHpcclod  drug:  if  tarlnrio  acid 
bo  prOBont  in  any  amount,  a  prucJpitnto  of  tlio  tiitartrato  will  bo  formod. 

PUTHiouiaiOAi.  Action. — Citric  acid  in  conccDlratod  solution  cer- 
tainly acts  upon  abraded  snrfuco*  and  upon  mucoiix  mcmbntno*  a*  aa 
irritant,  but,  m-cording  to  Miliwherlioh,  is  Iom  irritant  than  tarLario  ncid, 
Biaco  iUt  concviitratvd  solution  has  no  action  upon  tho  aound  nk'ia. 

Ko  CAM  of  poEaoDing  by  citric  neid  baa  occurred  in  man,  that  I  an 
awaro  of,  nnd  Piotrow-iki  ((^uotdd  by  Hiwcmann,  Die  Pjtanzfnstofff,  p, 
6GI )  took,  in  eix  bourx,  thirty  gniminoti,  nn  liotir  lutor  fiHocn  gmmmc^ 
nnd  an  hour  later  thirty  grammcfl,  or  nearly  two  ounces  nnil  a  half 
in  all,  with  tho  induction  of  no  more  Borious  B3rmptom  than  vomiting;. 
It.  is,  therefore,  somewhat  doubtAil  whether  citric  add  i»  capnble  of 
-  caufling  death  in  man.  This  differonoe  in  action  between  it  nnd  tar- 
taric acid  may  depend  upon  the  latter  being  so  rouoh  the  more  irritant 
of  the  two:  upon  the  urinary  secretion  their  action  is  probably  similar. 

Hugo  Schulz  sinte.1  that  citHo  acid  Is  an  active  antbeplio,  a  fivciwr- 
cent,  solution  being  suffii^ient  to  proseri'e  small  pieces  of  meat  fur  two 
woelcs ;  one  )>art  in  a  thouRaud  was  fatal  to  poramecla  {Dttittch.  Med. 
IVocJif-Mchr.,  188S.  \x.  398). 

TiiKiiArF.uTirs.— Citric  acid  is  sometimes  itscif  emplo]^^  In  medt- 
cine,  hilt  is  almnat  exclusirely  u!>cd  in  the  form  of  Lemon-Jaiet  (Sticcirti 
LiuoKis),  which  some,  it  is  true,  bnve  thought  to  bo  dopondont  up^m 
cilnito  of  potassium  for  much  of  Its  virtue,  but  which  contains,  u* 
shown  by  the  analysis  of  Professor  H.  Bencc  Jones  (_Hfedical  Timet  oiul 
Gaggle,  f ol.  ij.,  18S4),  In  every  ounce  twenly^il.t  or  twenly-soTen  grain* 
of  ttwt  citric  acid,  and  not  two  grains  of  oitrate  of  potaaiium, 

Lomon-Juice  has  sevt^ral  very  distinct  unes  in  medicine,  all  of  them 
roeting  upon  clinical  rather  than  ph3'«iologioal  data.    Tlio  chief  nnd' 
moat  important  of  thcfo  i-*  in  tho  euro  and  prevention  of  teitryy.    Durinjp 
tho  disease  it  should  bo  drunlc  frwly  in  the  form  of  lemonado,  tltroo 
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foop  outUKS  of  it  being  takon  dnily^  42-?i-P5PJl)'y''^''*^''  ''S'^'"'*'  t^ 
dbCBHo.  lemon-juioo  is aimply  invaluable ;  ^  it_i«  iil'  ■  ii.  i ,  i  .  re-^/xavy 
that  It  be  ofyobd  "fpiiiTrr'p"    It  may  bo  pr^^p!lrc^l  l^ir  I  n-    -  ui^w  in 

one  of  two  vray*:  first,  boil  tbe  juico  elijthtly.  slrain.nllii.v >l,  |iour 

Into  bottles  up  to  their  nocks,  fill  tho  vncnnt  Bpoco  above  with  put'O 
olive  oil,  cork  liybtly,  and  keep  tho  bottle  upright;  moodiJ,  adil  ten 
per  cent,  of  branily,  oiid  botllo  as  before  {Medical  Times  and  Gasdte, 
1851,  p.  63ft).  Citric  acid  is  of  somo  vahio  in  scurvy,  but  is  incom- 
IMirnbly  tiiforior  to  iemon-juice.  In  actite  rhcumatiem,  benefit  may 
be  derived  frora  the  fVoo  iiao  of  lomon-juico,  as  originally  propo«w)d  by 
Dr.  Roe»,  of  Loiidou.  Ono  or  two  ounces  of  it  may  he  given  Tour  or 
five  times  a  day )  but  it  is  cortninly  leas  efficacious  than  the  atkalioa. 
In  catarrhal  Jaundice,  and  in  habitual  torpor  of  the  liver,  tho  A-ce  nd- 
minbtnilion  of  lomOD-juioe  ofton  aids  in  efTucting  n  cure.  In  fevers, 
IciDonado  may  bo  n  vory  reH-eshing  and  useAil  refrigerant  drink. 

ADMi.<tisTK.\TioK, — Lomon-juicfl,  when  it  oo  be  had,  should  always 
be  preferi-ed  to  citric  acid ;  when  only  the  latter  is  available,  an  artill- 
oift]  lemon-juico  may  ha  made  by  disM>lving  in  a  pint  of  water  an  ounce 
of  tho  acid  with  which  four  drops  of  tlie  oil  of  lemon  hare  been  well 
rubbed  up. 

ACETUM-VINEGAR. 

Tho  physical  proporlios  of  vinegar  arc  too  well  Unown  lo  need  de- 
scription hero.  That  best  suited  for  medicinal  use  is  in  this  countiy 
invparad  JVoni  cider,  and  should  have  a  U-aoo  of  the  taate  of  cider. 
It  la  sometimes  adulterated  with  sulphuric  ncid,  which  may  he  at  once 
dotocted  by  boiling  with  chloride  of  calcium,  which  precipitates  any 
fh»o  sulphuric  acid  as  sulphate  of  calcium,  wiUioul  afToctin^  the  small 
|>roportion  of  soluhlo  sulphates  existing  in  vinegar.  Vinegar  may  ho 
substituted  for  lemon-jnice  as  the  basis  of  an  acidulous  drink  in  fever 
whoa  tlie  lomon-Juico  is  not  to  be  had ;  hut  as  an  aittiseorbutic  it  is 
certainty  very  much  inferior  to  it,  and  has  not,  that  I  am  aware  of, 
been  triod  in  rheumntiam. 

Acftic  Add  (AciDfM  AcrrtcTTM,  U.S.)  is  a  colorless  Hqnid,  havini^  a 
pungent  odor,  fVoe  from  cmpyrouraa,  and  an  intensely  ncid,  corrosive 
taslffi.  It  contains  thirty -six  per  oeuU  of  tho  monohydratcd  acetic  acid, 
and  baa  a  speciAo  gravity  of  1.017.  Glacial  or  monohydraled  acetic 
add  is  not  oUIcinal.  It  is  a  colork-as  liquid,  cr^'alalliiiing  at  34"  F.,  and 
actively  eecharotlc, — in  a  measure,  no  doubt,  owing  to  its  properties 
of  dissolving  gelatin  and  gelatinous  tissue  and  of  elTecting  a  partial 
Bolnllon  of  albuminous  matters.  Dilute  Acetic  Acid  (AomirM  Acmicru 
DiLDTtJM)  is  offlcinally  prepared  by  the  addition  of  seven  parts  of  water 
to  one  part  of  acetic  acid,  and  should  have  tho  sp.  gr.  l.OOfi.  Acidum 
Acfiicum  Glaciate,  U.S.,  glacial  or  abaoiute  acetic  acid,  is  at  59*  F.  a 
otystallino  aolld. 

Dilute  acolio  acid.  Or  its  equivalent,  vinegar,  is  a  u!iof\il  topical 
ajtpticAtlon  in  various  superficial  iiiflnmniattona  of  Uio  akin,  sub  as 
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"fifufriirn,"  and  in  sprams.  Ai)ii]io4  to  th«  skin,  it  acts  as  R  pow«rfbl 
etinmlant  a»<l  astringent,  caunlng  oontrnotlon  of  tlio  Twaets  and  gnM 
rhitencM.  Diluted  witli  two  or  threo  tttnos  il>»  bulk  of  water  It  i* 
oiutonally  employed  m  an  Injection  against  $tat-uorm» ;  bat  tho  infti- 
elon  of  quaaain  in  preferable. 

Tbe  uae  of  acetic  acid  as  a  caiutio  will  bo  itpokon  of  uniJor  tbe 
heading  of  K«chiirotieH. 

Toxicoi-ooT. — Acetic  arid  in  any  of  its  more  conccntratixl  fornu  is 
a  corronlvo  polnon,  and  death  lias  boon  produced  by  it  in  at  least  ono 
cnso  (Orfibi,  Twcxealagie,  t.  IL).  Tho  symptoms  roBombW  lliono  caused 
by  minenil  acldtt,  and  the  trccttmcnt  is  exactly  similiir, — neutralisation 
by  Ml  alkali  or  itt  (-nrhonato,  or  by  noino  eubatanco,  nuch  an  soap,  am- 
tnining  an  allcnti,  and  the  moctlng  of  indications  as  they  ariso. 

Oxalic  Acid  (AoiDUU  Oxaliodu)  hu  been  assorted  ((?<».  Jlebdom^ 
xxiii.  133)  to  bo  a  raluablo  ommeangogue,  but  it  is  chivfly  known  to 
tb«  profession  as  a  poison.  In  1874  (Gas.  Mid.,  p.  92)  Itabutoau  an- 
nounced that  in  oxalic  acid  poisoning  tbe  ncrres  and  niuscloa  are  nov 
affsclAcI,  and  that  Iheroforo  tho  acid  acts  upon  tho  nervo-contrva.  This 
has  been  conlinnod  by  tho  olabornto  rMoarchos  of  Drs.  R.  Kobort  and 
B.  Kueenor  ( Vxrchoto't  ArcMvt  Ixxrili.  109),  who  find  that  it  par»- 
lyzL-8  tho  rospiratoiy,  vaso-motor,  and  other  motor  spinal  centres.  It 
is  also  a  cardiac  poison,  arresting  tho  heart  in  syBtoIe  (Zw  A'oiiMaiiz 
Jlemides,  1888,  ii.  S90).  The  acid  is  eliminated  by  the  kidnoys.  As  a 
poison,  oxalic  acid  figaroa  in  two  forms :  that  of  aimpk  oxalic  acid,  and 
that  of  the  add  oxalate  of  potassium,  or  salt  of  aoml,  or  e»»fntial  salt  of 
temons,  as  it  ia  variously  termed  In  common  parbinoe.  Tho  symptoms 
produced  are  a  hot  acrid  tasto  experienced  during  tbe  swallowing, 
a  burning  in  tho  gullet,  eoon  extending  to  tho  stomach,  intense  abdom- 
inal pain,  vomiting  of  highly  acid,  greenish,  blackish-brown  or  bloody 
muoua  (rarely  of  arlerini  blood),  eollapeo,  liHd  stirfsce,  cold  akin,  cntiro 
prostralioa  of  etrongth,  smaU  irregular  pulso,  stupor,  unconsciousiicin^ 
Bometimoe  conrnl^ons  (easce,  Gvy'»  JIosp.  JUports,  1838,  iii.;  Dublin 
Soap.  Reports^  1S18,  ii.),  and  finally  death.  In  some  cases  the  gnxtrio 
symptoms  are  very  prominent;  in  others  they  arc  nearly  wanting,  and 
the  chief  nuinifoBlatiooa  are  collapse  and  such  norvoua  symptoms  m 
almost  complete  general  paralysis,  nurnhnv^s,  and  finally  stupor;  in- 
deed, the  patient  may  suddenly  fall  unconscious  immediately  aRor  tho 
tagosUon  of  lite  poison  (case,  Guy's  U'ltp.  lUiports,  1874).  According 
to  Taylor,  tho  amalleet  quantity  which  ii>  known  to  have  caused  dratli 
is  one  draehm.  An  ounce  usually  proven  fblal,  but  has  boon  rocorerod 
from.  AfVr  death  the  coats  of  the  stomach  are  usually  found  eofWnod 
and  swollen,  and  somclimos  perforated  (case,  Edinb.  Med.  Jotim.,  vll., 
July,  1861).  Dr.  ilabuteau  (ffnz.  Mid.,  1874,  p.  93)  affirms  that  th« 
blood  ia  everywhere  scarlet;  but  this  is  certainly  not  always  tho  ca>« 
(case,  Taylor,  Medical  Juriipradence,  i.  224).  According  to  Kolwrt  nod 
KuMiner,  tho  urino  during  life  conlnins  some  strongly  reducing  subatonM 
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of  unknown  nature,  oxalate  ciystals  in  abundanco,  and  usually  albumon 
and  tubo-coBts.  A  pathognomonio  poet-mortom  loeion  is,  according  to 
the  same  invoatigatore,  tho  incrustation  of  tho  urinary  tubulos  with 
crystals  of  oxalates.  In  poisoning  by  oxalic  acid,  tho  immodiato  ad- 
ministration of  an  antidote  is  of  tho  utmost  importance.  As  tho  oxo- 
lalea  of  potassium  and  of  sodium  are  poisonous,  noithor  potash  nor  soda 
is  available ;  but  fortunately  lime  or  chulk  is  a  perfect  antidote  to  oxalic 
acid,  forming  tho  excessively  insoluble  oxalate  of  calcium.  As  time  is 
a  matter  of  so  much  importance,  very  often  it  is  best  simply  to  scrape 
tho  whitewash  off  a  wall,  a  ceiling,  a  fence,  or  wherever  it  may  bo  at 
hand,  rub  it  up  hastily  with  water,  and  administer  it  iVeely.  Tho  after- 
troatmont  is  that  of  toxic  gastroenteritis. 


ORDER   III.-NUTRIANTS. 


FAMILY  L-ASTRINGEKTS. 

AsTBiKOENTS  are  ihoaa  drugs  wliich  csuso  coalnwtioa  of  lirinil 
tUeues.     That  tboy  do  noi  not,  aa  haa  bocw  tuppowid.  oithcr  by  CO'I 
Bgulatlng  albiimop  or  5y  calling  into  action  flw  inuitcular'AinctioD.  is 
^fljnaoalnlAd  Ity  tlTe  tranBltorUioss  of  iboir  eftixt»,  and  hy  tho  fact 
that  they  influenco  tjasues  containing  no  mmeiJar  fibre.    Every  tiring 
soft  tissue  appoan  to  poas<!Ss  a  normal  dogWio  of  condon»ation,  which 
may  bo  doparl«d  fVom  on  elthor  linnil :  whvit  tbia  hap]>cns,  in  iho  ono 
ease  iho  part  la  Eiald  to  bo  relax<id,  in  tho  other  to  liavo  ita  tonicity 
increased,  or  to  Iw  nniniKj^Mi,    Tin.'  nction  of  aatringoptii  ig  ajwaya  a  ^ 
local  one, — 1>.,  proiim    li  n>>[   djt   ij;^h  ihu  intervention  of  tho  ocrvoiia.B 
i.^^tem,but  by  direct  oomacl  uii-li  the  part  uffoetcd.    A  pure  astrin^^at 
should  bo  capaMa  of  doing  n-itliiiig  buyond  inducing  contraction  ;  but     ' 
In  nwlity  thfine  is  scarcely  such  a  drug.     All  knowD  aatrlngcnta  aroyfl 
whsn  applied  too  frooly,  irritant*.  ^* 

Tho  action  ofanlnngont«  upon  blood-vowols  has  boon  exporimotitnlly     i 
invc«tigalod  by  U.  Sosonstvin  (RoMbach's  P/inrmakoioy.  UHlcrauchuitifeit^^ 
Bd.  ii.),  and  more  recently  by  Dr.  R.  Iloinz  (  Virehow  ArcMv,  Bd.  cxvi^ 
18Sff).    The  rosulttt  sliow  that  medium  solutions  of  tannic  acid,  alum, 
and  th«  salta  or  load,  zinc,  jron,  yo^pcr,  and  morcory.  contract  tho 
vessels  by  adii-ectactioo.     When,  however,  the soluttoas  are  too atrongi 
according  to  Ileinz,  this  contraction  is  fullowed  by  dilaution.    Both  •: 
porlmenten  state  that  the  nitrate  of  silver  is  the  most  powerful  in  lu 
Inllucnce,  producing  an  almost  permanooC  contraction.    Acoordiog 
BoseosteJu,  acida  cause  dilatation  of  the  capillarieej 

The  clinical  rcsulu  obtained  by  the  use  of  a^li'i   '  "'-  In  Uio  tr«ai 
mont  of  inflammation  can  hardly  be  duo  to  their  t>  >n  the  blood 

veSHcU.but  sovm  to  tliul  more  appropriate  explanation  in  tho  discover^ 
or^'oinE,  thai,  locally  applied,  they  decidedly  checTTlhe  ouUraiKlerin^ 
of  the  white  blookl  corpuscles,  probably,  as  he  thinks,  by  modifying  Uie 
wall  of  Uio  blood. veMt-1. 

Tho  chief  indication  for  the  use  of  an  astringent  Es  <hi>  fFi'gfenct  o, 
rdaxatioH.    Local  relaxation  ia  commonly  duo  to  prvv :  '  r-excil 

ment.    Thu«,  a  throat  is  relaxed  after  overuse,  or  aiUr  inltumwtloit. 

Astrini^i-utn  arc  more  cHlclont  as  Ii>cal  tliau  as  general  remcdjap,  but 
in  caees  of  inflammation  care  must  be  taken  to  ti»o  lliem  in  suoh  a  way 
that  they  shall  not  act  as  irritants.    Ai>pUcd  too  soon  or  too  vlgoronaly, 
446 
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Ui<iy  mtif  da  linriD.  TIiom  rotOM-ks  are  acnrciily  appllcabto  to  nomo  of 
thu  minoml  astringoiita,  itaeh  ft»  load  nnd  aitrnto  of  silver,  which  t\>ul\y 
kppcnr  to  Iiiito  ^'dalivo  proiK^iTTo!),  n"d  miiy  wllU  care  l)0  used  ad^'on- 
tagoouitly  in  all  nUigt^  of  iullmmnt>tion>  u-honovcr  tlieru  in  diatonlioii' 
vid  relaxation  of  riio  blood -voMsela,  idtliough  tlie  general  actioo  of  tlta 
port  bo  llial  of  imtritivo  exdteinont. 

~  CItMvIy  alliud  (o  reiaxniion  in  oi-er-tevntion,  and  iMtringvnU  aro  con- 

Mantly  uMd  locAfk  inpr_(ii<t  tfij^arggj.     Imlood,  Uium  diMhargtu  un> 

oft«n  Minply  the  ro<(iilt  <if  rfUxatioii.    Thiut,  Aitp  hiw  expert  men  tally 

proved  lliat  division  of  the  inli^linal  nerves  and  conaoquAnt  paralysis 

and  relaxation  of  the  voHola  are  followed  by  free  watery  eeoretion.    In 

such  Cases  the  indiuttion  tor  astrinf^nts  is  very  plain.     But  wlion  « 

morbid  dtHcliari*«  ivprotwnls  n  high  decree  of  iDllammalion,  tho  same 

caro  munC  be  pnic-tiMil  in  tb«  UM  of  astringonte  ae  in  troatiog  other 

local   inlluuiinatioiiH.      EspwiBlly  is  thin  true  ainoo  fnx  »o<irelion  is 

qfteo  nalur«'s  method  of  reliovitig  local  inflammation.     Thus,  wboa 

•ibnormal  slviao  dischargos  are  dependent  upon  intostinal  relaxation, 

«aatringODt8  aro  most  valuable,  but  whon   tijoj  are  dependent  upon 

«Dtcntia  or  colitis,  astn'nffenta  may  do  harm. 

if  tho  morbid  dieoharg«  by  j^  nrfjflaeDass  ondanfers  life,  as  in  gerous 
cjiarrhoaa.  aatrinffenta  m  urBontlv  demanded.  Very  rare^,  if  ever, 
^LTO  lliceo  dischar^M  oihor  than  pnralytic  in  tht'tr  origin;  even,  how- 
ever, if  they  be  duo  to  ornr^iction,  an  aatringcnt  may  hg  flpppwuiiry  m 
^beck  their  exeesdyenaaa. 

Another  indication  for  the  use  of  astringents  is  to  cJuvk  hemorrhnge, 
«in{]  ibo  same  ^nural  reaaoning  is  applicable  to  tbia  oa  to  tho  other 
Sndicalions.  Ucjnorr)iag«  dep«ndODt  upon  over-aetion  demands  other 
"IroAlnicnt  than  by  astringents.  Sometimea  in  those  cases  It  is  neces- 
sary, however,  to  check  tbe  hcmorriiage  al  all  haxardii,  and  then  oaU-lB 
ffonii*  may  bo  used  in  conjunction  with  other  measures,  although  they 
sruty  bo  to  some  extent  contxa-indlcatod.  Some  of  tho  aHti'lngutit«  aro 
vmployod  locally  to  cbeok  hemorrbago  due  to  trnumatio  or  other  nip- 
'%aKis  of  voHi'vls.  In  such  cosoa  the  aatringonta  are  emjiloyed  a»  slj/ptiat, 
«nd  do  not  act  so  much  by  their  ostringoncy  na  by  coagulating  llio 
wlbumen  of  the  blood  and  thus  forming  a  ulot  and  mechantciilly  arroaU 
5ng  the  lluw. 

Under  oorlain  drcumiitflnocs  thoro  scorns  to  be  a  gononil  relaxation 
«>r  loss  of  tone  ihrongliout  tho  whole  nystum,  which  may  bo  best  met 
ty  a  coiwontaMeoiiii  luw  of  tonics  and  astringents. 

VEGETABLE  ASTRINGENTS. 

Tlte  active  principle  of  the  vegetable  astringents  is  tannic  acid,  and, 

oa  It  (a  almost  their  sole  therapeutic  principle  and  roprosonts  them 

very  clowly,  it  soenis  pnjpov  first  to  consider  it,  nnd  anerwardfi  to  point 

out  any  eapecial  therapoutie  virtiiiM  the  crude  drugs  of  the  t; lass  may 

INMWHHI. 
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AOIDUM  TANNIOUM-TANNIO  ACID.    U.S. 

Thoro  aro  two  kinds  of  tannic  acid,  tho  g^ilt^)-  and  (ho  tino-tannie i< 
of  those  the  former  ylolds,  upon  oxpoHoro  to  tbo  uir  in  n  tuoisl  state 
gt^Uc  acid,  tho  latter  a  gelatinoiOy  inert  enbHtanco.    Thi>y  are  Airltier 
dislJDguishod  by  tho  color  of  tho  procipiulos  which  ihoy  yield  with 
tho  pot-oalta  of  iron ;  gaJio-tannic  acid  producing;  u  bluo-blaok,  kiito- 
tannic  a  jL^raou-black  color. 

Tho  oflicinal  tannic  acid — Iho  gnllo-taonic  acid — is  oblainod  by 
troatiog  powdered  galU  with  washed  othor,  whioh  on  standing  acpa- 
rates  into  two  strata,  tho  uppor  of  which  is  othorcal   and  oouiaiu 
chiefly  the  coloring-matt  or  and  other  impurities.    Tho  lower  watei 
stratum  contains  tho  tannic  acid,  which  is  reoorerod  by  evaporation. 

Commercial  tannic  acid  is  a  light,  feathery,  non-crystalline  powilvr, 
of  a  yellowish-white  color,  a  faint  odor,  and  an  astringoul,  eomuwliat  -^ 
bitter  taste.  When  absolutely  pure,  it  is  oolorloea  and  Oeu  from  odor  -^ 
or  laetu  other  than  that  of  aatnngenoy.  its  reaction  ts  strongly  audi,  ^i 
and  it  unites  (Voely  with  both  organio  and  inorganic  banes.  Ii  is  vory  "^f 
IVooly  aolublo  In  water,  even  more  so  in  glycerin,  somewhat  so  in  dilute  ^9B 
alcohol,  scarcely  at  nil  l:t  absolute  alcohol,  and  not  at  all  in  ether  IVce  ^of 
from  water.  By  a  livat  of  tVora  108"  C.  to  215^  C.  it  is  changed  into  «30 
pjfrogaliic  acid,  which  crj'statlixea  in  white,  shining  platoa,  of  a  bitl«r  ^K4 
taat4i  and  neutral  reaction.  VTiih  sails  of  tJie  alkaloids  It  produces  a  .^sa 
whitiah  precipitate,  vory  soluble  in  noelio  acid;  with  pctvaltM  of  iron,  v^^ 
a  blaolc  (bluish  or  greonish)  procipitato ;  with  liine-wnivr,  a  precijii-  —-£-  •!■ 
tato  which  is  at  fintt  whitish,  then  gray,  dingy  grcetiisli,  and  finally  "^^i/ 
browniiih ;  with  f^clalin  or  albumen,  a  whitish  coaguluin.  All  of  tltu<Hi«»^w4 
eooondnry  products  arc  Innnntos.  Tiitmic  add  also  di«iw>lvo«  in  oon— .cv  n- 
contratod  sulphuric  acid,  with  tho  production  of  a  black  color.  By^g  ^3l 
prolonged  exposure  in  solution  to  tho  air,  or  by  tbo  action  of  diluU^*-^^ 
sulphuric  acid,  it  is  converted  into  gallic  acid.  ^H 

Physiolooical  Action. — Whon  applied  locally  to  a  part,  tannic  aci<L>  ff^3 
is  a  very  powerAU  astringent,  causing  oontmctioii,  and,  in  the  case  o(  as  'Vj 
mucous  membrane,  great  drj'ness.  Sometimes,  when  it  is  used  vur>c."'**'l 
fteoiy,  its  irritant  influence  seems  to  ovoroomo  its  astringent  action  «"*'^*'* 
and  I  liaro  seen  diurrheea  result  from  its  administration.  Sevtra.  .#***'* 
exporimentera  (Roeonstein,  UiUersueh.  Pharmakolog.  Irutitut  iritrjfrufy^a,""*^ 
1875;  Fikentsobor,  Inaug.  Dissert^  Erlangon,  1877)  have  denied .ibnt  ^^'J 
it  causos  oontraotion  of  the  blood-voseeis,  because  when  Uiey  applied  it  3  ^"j. 
to  tho  exposed  moacntery  of  n  "  Cohnhcim  frog,"  stasis  of  the  blood,  fc*"**"! 
with  dilatation  of  the  resaets,  not  preceded  by  eontraction,  occurred.  S-*-*^ 
Daniels,  however  (fnauy.  Dissert.,  Bonn,  1864),  using  rabbits,  oblaioe<K-^^ 
difToront  ruxults,  and  Lswin  has  shown  that  tho  method  of  oxperimen-'  -^* 
tation  is  faulty.  Ctiiiicat  experience  abundantly  promos  that  tannic  acid^^^ 
applied  to  relaxed  mucous  membranes  aflbuts  thoir  whole  substance. 

Tannic  acid  coagulates  albumen  with  so  much  avidity  tJtat  it  has  beeor 
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aupposcd  to  bo  incapable  of  absorption,  but  tbo  very  ol>l>orat«  iovotti- 
gUJoae  of  Dr.  l>eH-ia  cost  much  tloubt  upon  tho  older  viovra  on  thu 
•abject  (riVeAoic"*  ArcAiv.  Ixsxi.  74).  Thrown  rapidly  into  tho  btood, 
it  undoubtedly  cnuaoa  a  fhtnl  tbrombosia;  but  Lowio  aasoru  that  wbon 
it  is  iiyoctod  slowly  md  in  moderate  qiuiDtities  Uie  roisulling  itinnato 
of  albuinon  is  held  in  solution  by  tbe  atknlinQ  carbonates  of  tho  blood. 
Uo  has  also  diHCOverod  tbat  while  tannin,  in  llTo-per-ront.  solution,  pro- 
cipilates  peptones  out  of  watery  solution,  it  is  powerless  in  tho  prwenco 
of  bydrocblorio  acid.  Assuming  tho  corroctnesa  of  the  inTosti^tion  of 
Dr.  JLewin,  it  is  plain  that  tannic  acid,  when  put  in  the  stomach  in  small 
doaoa,  must  to  some  extent  bo  absorbed  unchanf;ed.  Vr.  1/owin  also 
MBorta  that  it  ts,  at  least  in  part,  Glimioatod  unaltered,  as  ho  has  {h>- 
quently  recDvcred  it  &om  tho  urine.  At  the  same  time  it  seems  very 
probable  that  roost  of  the  tannic  acid  is  convortod  into  gallic  acid, 
either  in  the  storoaoh  befure  absorption,  or  oubseijucntly  in  the  system, 
•inott  in  the  viscera  of  a  rabbit  poiaoned  with  it,  SchrofT  (Die  Pjtau^ai' 
ttoffe,  Huscmann,  p.  1005)  found  only  gallic  acid ;  and  accordinj;  to 
Claras  (^Jbid.)  thu  greater  part  of  ingested  tannic  acid  can  be  recovered 
from  llio  stools  aa  lannaU)  of  albumen  or  as  galHc  acid.  Tho  recent 
roscarciMM  of  Stoolfmaii  {Brif.  Med.  JovriL,  Dec.  4,  1887)  afford  a  pos- 
sible reconciliation  of  iho  rmulU  of  Lowln  with  those  of  th«  older  ob- 
«ervcr«.  Btoclimun  finds  tliiit  when  t«nnic  acid  Is  gWan  to  the  lower 
aoinials  only  a  tnioo  of  it  appears  in  ihv  blood,  wlitle  gallic  acid  c-aii  bo 
obttUDod  in  abundanoo  from  tho  uriuo,  u-illt  occasionally  a  Hmall  amount 
of  taanic  acid.  If,  however,  taunato  of  Midium  bo  given,  tannic  acid 
appears  in  abundance  in  tho  urine,  with  a  Httlo  gsUiu  aciil.  Tito  expla- 
nation offered  by  Stockman  of  this  is  probably  correct, — namely,  that 
tannic  acid  is  usually  convcrtod  in  tho  stomach  into  a  (annaio  of  albu- 
men, which  is  dissolved  with  ^^roaC  difficulty  in  tlio  intestinal  juices,  so 
that  timo  is  afforded  for  the  conversion  of  tho  tannic  iuto  gnllic  acid, 
wboroas  an  alkaline  tannate  is  absorbed  at  onco  and  rapidly  eliminated 
nacbangod.  ^yhen  tannic  acid  ia  exhibited  in  medicine  it  is  in  nllprobi^- 
bility  almoflt  cntwJy  oonvertod  Into  gallie  a^  W6hlor  and  Frorichs 
have  also  found  galiio  add  with  pyro^alUo  acid  in  tho  urine  aftor  tho 
exhibition  of  tannic  acid.  Whether  it  acta  chiefly  as  tannic  or  as 
gallic  acid,  it  seeras  after  ab.«or])lion  to  cxort  marked  astrin|;ent  powcts. 
Lewin  has  shown  that  in  IVogs  poisonod  with  it  the  muscles  are  short- 
ened and  natrawed,  and  when  loaded  stretch  low  and  recover  their  origi- 
nal length  more  nearly  than  do  normal  muscles.  KSchenmeister  (ArcA. 
fAyjiiWoff.  HeilL,  1851,  -10.3)  and  Heniiig  (Arith.  Pharmali.,  Feb.  1S53) 
Btat*  Umt  in  poisouuil  ails  the  Kplecn  is  n'llalijy  diminished  In  sine  and 
ineroAaed  in  firmnesH ;  and  Lewin  haa  found  in  rabbits  that  tannic  acid 
eaaaos  primary'  arrunt  of  the  urinary  secretion,  followed  by  a  marked 
[ncreaao  of  the  Row. 

TaniAFKCTios. — As  tannic  acid  undergoes  In  llie  sj-stcm  piutial  con- 

Toinofl  into  gallic  acid,  the  hitler  is  to  be  preferred  to  it  when  tlie  pari 
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lo  be  ftctcd  on  can  bo  reached  only  Ihrough  the  clrciilntlon.  At  a  lucn 
applicaiion,  tnnnic  anld  Is  much  more  pnwerful  llinn  gnlliv  Mid. 
Ciiily  applied,  it  may  Iw  ti.*cd  to  overcome  reliixnthn,  as  in  tpotujy  gvms 
mercurial  tore  mouth,  hrmoTrhoids^  chronic  S'/rt  tfiroat.  To  c/mk  honor- 
rlutge  it  mny  bo  used  whcnovcr  tho  sotirco  of  tho  flow  can  bo  nuichod 
ditvctly,  a*  In  rpittaxis,  htrmatemesis,  kemorrhatfe  from  the  botcetti,  etc. 
To  nri'c*t  exctsiive  secretion  it  mnj-  bo  employed  locally  in  levcorrhaa, 
diarrkaa,  <^t  abicfsset,  chronic  \dcert,  excessive  perspiration,  osmidrosis, 
fmd  Tttrions  divcwes  of  Iho  skin.  It  is  sliio  often  very  u«oflil  Tor  tho 
parposo  of  hardening  parts  exposed  to  A-iclion,  as  In  ciunw  of  sore 
nipples  and  ten'ierfret. 

ToxicoLOur. — Tannic  ncid  can  scarcolr  bo  called  poigonoua ;  allhou;;b 
Bollott  reports  the  case  of  iv  younj;  girl  in  whom  n  very  largo  quaniily 
of  it  induciid  ecTcro  ^nstric  ami  nbdominni  pains,  nith  obstinate  romii- 
ingand  coQBtiptition,  fever  snd  gcnemi  malnise.  Doth  SchrofTand  JudoH 
aaserl  that  eighty  grains  of  ii  cause  no  symptoms  of  importance  infl 
tho  rabbit.  " 

\f   As  an  antidnte  it  Is  osoAil  in  tartar  emetic  poiaoning,  forming  an 
'^solijiL   'iMiiiii    I  r  untlmony,    Tl"  is  also  tJio  b«st  cbemkal  antidote 
for  Ui«  iniJgvi/iAiH.;ili.airT;'l? :  but,  as  the  compounds  it  makos  with  them 
are  slowly  diBSolrcii  1  ^  tin'  fluid*  of  the  alimentary  canal,  it  mnatalwaj-a 
bo  followed  by  cmelie.i  and  cailinrtics. 

Aeiministratiok. — When  given  to  act  on  tiie  stomach,  aa  io  hiema- 
tomesis,  tannic  acid  should  bo  in  powder  (ten  lo  twenty  grains).  When 
tho  binvel  is  to  bo  infiucnood,  as  in  diarHin^n,  tbcdnij;  should  bo  admin- H 
ixtcreil  in  pill  (throo  to  five  grnins),  so  that,  if  po«fihlo,  it  may  pass  thoS 
pylorus  undissolved.  For  local  uso  a  solution  in  glycerin  may  be  em- 
ployed, or  tho  officinal  ointment  (  Cngtientum  Acidi  Tannic!,  U.S.,  1  to  9), 
or  the  troches  (_Trocliisci  Aciili  Tunnici,  U.S.,  1  grain  each). 

ACDDUM  QALLICOM-GAliLIO  ACID.    U.S. 

(laliie  acid  is  a  white,  powdery  substance,  In  fine  oeicular  prisms,! 
sohtblo  in  one  hnndivd  parts  of  cold  water,  in  thnto  parts  of  botlin* 
water,  and  freely  nohible  in  alcohol  and  in  ether.    I(«  ta^to  is  acidulous 
and  astringent.  I 

According  to  tfuj  officinal  method,  galllo  acid  is  prepared  by  tho 
oxposuro  of  moistened  powdered  nutgalU  in  ii  warm  plac«  for  a  month. 
A  species  of  fcniicntalTon,  with  the  developmttnl  of  a  peculiar  fgngiis, 
is  said  to  oecin",  during  which  oxygen  is  alisorbed,  carbonic  acid  is 
•TOlvod,  and  glucose  and  g)dlteneidftroproduc((d.  H.  Saee(C*CTn.  AirtM, 
July  24, 1871)  has,  however,  denied  ihia,  affirming  that  the  eliango  is 
nmply  one  of  hydration,  tannic  acid  being  an  allh^^Irido  of  gallic  acid. 
Tannio  acid  also  may  be  rapidly  converl«d  into  gallio  acid  by  th«  a-itioD 
of  dilute  Bulpiiuric  acid. 

Gallic  acid  produces  with  KaU»  of  the  alkaloids  whitUh  precipitat«s, 
with  penalts  of  iron  a  Uuish  precipitato,  with  limo-waler  a  whitisbJ 
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precipilAt«,  cfiAnging  to  blue,  and  thoa  to  violet  or  pnrptiah, — all  of 
thcM  pn.y-iiiitntcs  bdag  gatlate*.  It  dooH  n4f  wagvlate  gelatin  or  albn- 
m^n,  and  dissolTM  in  conconlrmtccl  Kiil|)liuric  add,  wllb  production  of  n 
doop-rvd  color.  It  hita  tho  powtr  of  nvluoing  slWar  1>odi  ita  soluUou 
■lowly  in  che  cold.  instAiiUnoouiity  if  -wnrmcd.  As  an  aelrin^nt  it  iS 
flimilor  to,  but  much  Iom  powerful  tlian,  tannic  aoid.  It  escapes  fVont 
the  body  through  tho  kidneys. 

TuKKAPBUTic  Action. — Giillic  aeid  is  not  nearly  no  effiolcDt  as  taniuo 
acid  when  applicil  locntly,  but,  bucauso  it  dooa  not  coagulato  nlbituien, 
ehould  always  bo  prefcm-d  when  iho  part  JB  lo  bo  rcaebed  tlirouKli  tljo 
■  modtom  of  tho  circulation.  It  is  osufVil  as  an  astringent  in  Airmtf/fyjis, 
'  hcematvria,  c^liquaiire  sitents.  cic.  it  has  boon  rocommondod  In  ftron- 
cKBrrkixa  an<t  in  the  prolui^o  expectoration  of  cKronic  pAtMais.  In  my 
hands,  however,  it  has  completely  lulled  in  Iho  latter  affuclion*.  In 
certain  forms  of  Brig/tt'a  disease,  vrhon  there  wob  no  abnormally  laigo 
aeorotion  of  hij^bly  albuminous  urine,  I  have  found  tt  to  lesson  very 
inst«ria]!y  tho  excretion  of  albumen. 

ADUi-xisraAnoN, — Gallic  acid  may  be  ^ven  in  powder,  or  sometimes 
io  pill  fbrm.  Tho  doso  of  it  is  &v>m  {cq  to  tblcty  graina,  repented  as 
often  ae  may  bo  necosHary.  An  ointment  (^Unguentum  Acidi  Qalliei,  I 
to  9}  is  officinal. 

QALLA-OALLS.    U.S. 

Calls  are  vegetable  excrescences  which  nro  produced  by  the  <tc))o- 
9itioo  of  the  ova  of  in.iects,  Tliey  occur  on  nlmoBl  all  kinds  of  planliH 
even  on  fbngi,  but  the  ofTtclnnl  gall  is  duvclopud  on  the  Quorcna  inAjc- 
torin  by  tho  act  of  tlio  fly  Cynipt  {Diplolrpia)  tinctoHa.  Thero  are  in 
commerce  two  varictloe  of  gall»,  dcrivocl  ehio8y  from  tho  Levant  The 
blue  or  green  galls  are  globular,  solid  bodio»,  fi-om  tho  Hixe  of  a  pe«  to 
that  of  a  hickory-nut,  externally  smooth,  or  more  commonly  mArkcd 
with  large  tubercles.  They  are  the  yonng  gulls  which  have  been 
^Alhcred  before  the  orn  of  the  fly  hnvo  hatched,  or  before  the  cater- 
pillar has  eaten  out  the  interior  of  its  birthplace.  Tho  white  galls  an 
large,  light,  hollow  bodies,  with  a  hole,  through  which  the  Cjmips  has 
esunpod  after  having  fvd  npon  Iho  interior  during  its  whole  Iar\'al  life. 
They  coDtaiu  but  liltlo  tannic  acid,  and  are  of  comparatively  little 
value. 

TucAAreDTicH. — The  solo  value  of  galls  is  as  tho  source  of  tannio 
»eld.  As  gnlln,  thoy  should  not  be  uacd  in  medicine:  but  tho  United 
8t«t<M  Pharmacoptsia  recognises  a  tincture  (Tin^rtira  Oalla,  1  to  &),  and 
wa  ointment  ( l/nyuentum  Gatia:,  1  to  0). 
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OATBOHU— CATECHU.    D.8. 

ABextmcl  ot  tho  wood  of  an  East  Indian  tree, — the  Acacia  Catechu, 
occurs  in  masses  of  various  ahapca.  or  in  snuill   fhigincnta,  of 


a  dall   roddieh-brown  color,  and   baring  a  blltorlsh,  astringent,  and, 
•Aer  a  liow,  sweotiah  tiute.     It  coiiluius  kino-tannio  and  catechulo 
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acids.  Palt  catechu,  or  gambir,  which  is  oRIctiml  ia  Iho  BHusli  bat  i 
not  (a  tbo  tJnitod  Sutcs  Pharmxcopc&ift,  occurs  in  smntl  cnbcfl,  about 
an  inch  in  diamotcr,  lighter  than  wut^n*,  palu-yvUowiah  witlihi,  (l0cp> 
vcllowish  or  rcddish-browQ  extcmultjr.  Cntochu  is  n  powvrt'iil  uMtrin> 
gont,  which  may  bo  luod  oxtcmatlj,  or  for  diatrhaa,  in  tbo  doao  of 
twenty  to  thirty  f^ins. 

Tho  U.S.  I'barmacopoeia  ruco^ixos  a  compound  tiixttire  (_Tinctura 
CatecAit  Composita,  Cittochu  12,  CiDnainoa  8,  to  100),  of  which  tho  doMo 
is  ono  to  t^reo  fluidraclims,  nad  trochee  (^Trochiaci  Oxttchu,  I  gniia 
each). 

KINO— KINO.    U.S. 

Ibo  inspissatod  jnicc  of  Pterocarpus  marsupium  and  of  other  p!nnt«. 
It  ocean  in  Bmnll,  irregular,  aagulor,  shining,  roddiiih,  brittlo  IVng- 
mont6,  of  a  bitterish,  highly  astringent,  aind.  aftor  a  timo,  swcotish  tasto. 
l^oronre  four  varietieB, — tho  Ka«t  India,  West  India,  Uotany  Bay,  and 
African.  Of  these,  the  Orst  ia  common,  tho  eocond  raro,  and  tho  bust 
two  are  novor  seen  in  our  market.  Kino  contains  kino-tannic  acid, 
and  in  its  thempoutic  powers  ia  almost  identical  with  catccho.  The 
dose  ia  twenty  to  thirty  graina.  A  tincture  (Tinclara  Kim,  I  to  10)  is 
ofBcinsl.    Bom,  ono  fluidrochm. 

H^M ATOXYLON— H  fflMATOXYLON.  U.S. 
The  heai't-wood  of  Uiematoxylon  Cuinpcchianuni,  or  logwood-tree, 
a  native  of  Central  America, — a  dense,  hoary  wood,  of  a  deep  rcddi»b- 
bix)wn  color,  containing,  besides  Uino-lannic  avid,  a  viysuilltne  prindlple, 
Jftvmatin  or  Jlixvuitoxylin,  which  when  pure  is  yellow,  hut  r«adily  yiolds 
tvd  or  pnrple  dyes.  Ilivinntoxylon  ia  a  mild  efficient  astringvDt,  valued 
on  account  of  its  uweutish  taste  It  is  readily  taken  by  children,  but 
is  sometimes  objected  to  on  account  of  the  staining  of  the  diapers  by 
tho  blood-red  sjools  which  it  produces.  Tho  following  formula  offers 
an  efficient  and  elegant  remedy  for  diaTrhteas  of  relaxation ;  tho  pro- 
portions may  bo  varied  to  suit  individual  coAcs:  B  Bxt.  biematoxyli,  3>>; 
Acid.  Bulph.  nromat.,  f^iii ;  Tinct.  opii  cauiph.,  {^\»s ;  S}Tupi  singiboris, 
q.  B.  ad  fjvi.  M. — Dose,  a  tablcnpooiifiil,  properly  diluted.  The  tXtmat 
{Exlraaum  HxmaloTyU)  is  oflicinal ;  dose,  ton  to  thirty  grains. 

KRAMERIA— RHATANY.    U.8. 

Tho  root  of  Kratiiuria  triaixlrn,  a  native  shrub  of  Peru.  This  WM4^' 
root,  an  it  occur*  in  our  nmrlccts,  varivs  from  ono-fourth  inch  to  On« 
inch  in  dinmelvr,  and  from  h.ilf  a  fuut  to  tiirec  fe«t  in  tougtb.  The 
readily  Boparablo  bark  is  of  a  dgcp-roildinh  color.  Tlio  internal  woody 
portion  is  of  a  lighter  hno,  although  decidedly  rcddinb.  Tbo  bark  con* 
tains  a  much  turgor  percentage  of  tho  active  principio,  kino-tannic  acid, 
than  the  wood.  lihatany  is  a  poxvcrAil  astringent,  Himilur  in  vii-tuo  to 
kino  and  catechu,  but  ia  never  adminietered  in  powder.  Tlie  Unilod 
States  PhamiacopfEia  recognizes  an  extract  (iirtrarfi«w  Krameria%  do«o, 
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gri.  T-T ;  a  Unsure  (  Tin-^ura  Krameriv,  1  gr,  to  1  Co.) ;  and  a  fiuid  «:• 
tract  (^Ejctraduin  Kmmeria  Fluulum),  do&e,  twooty  drops. 

QoKRcra  ALBA,  VS.,  and  Qcebcts  tinctobia  aro  the  inner  barks  of 
tbc  lruc«  whoM  namca  they  t>ear, — tlio  tehite  and  the  black  oak  rospoc 
tivcly.  The  lattor  U  a  mugli,  y«l low lafa .brown  bark,  which  is  used  in 
dyeing,  under  tlio  miiiie  of  jaercilron.  On  ncoount  of  its  impartin.:; 
readily  it«  cok>r,  it  is  mrcly,  if  over,  empIoyi>d  in  medicine.  Wbite-cak 
bark  also  «taing,  but  not  ncoi-ly  to  deeply  aa  doea  black-oak  bark,  and, 
containing  Largely  of  giillo-tnnnio  acid,  is  used  as  a  means  of  making- 
cboap  astringent  infusions  for  baths,  ragtnal  washes,  etc.,  also  in  powder 
(br  poulUcvs. 

Rosa  Gai-mca,  UA,  is  tho  dried  pediU  of  the  hnlf-opcnod  flowers 
of  the  hundrcd-luavod  rose.  Tlmy  nrxj  of  n  dccp-ruJ  color,  of  a  jiloasant 
scarcely  astringent  tii.-«t«,and  contain  a  »>nall  poixumtagoof  gallo-fannio 
acid,  rod  coloring-matter,  and  a  tmc«  of  rotnlilu  oil.  Sulpliui-le  acid 
changes  tboir  InAisions  or  tlnctum  to  a  bright-red  color.  Tlicy  aro 
almost  dostllulo  of  thcriipuiitio  viriuo»,  but  their  propamtiona,  except 
tbo  fluid oxtrnd,  arc  n:<ed  ait  elegant  vehicles.  The  US.  Pharmacopcela 
recognizes  A  Jhiid  extract  {Extradum  Rosas  FUidum)^  a  honry  l^Md  Rota-, 
1  to  125).  a  confection  {Confcctio  Rosac},  and  a  syrvp  (Syrupus  Roste, 
fiuid  extract,  1  to  10). 

Rosa  Cbxtipolia,  U.S.,  or  Pale  Rose,  contains  no  tannic  acid,  but  a 
Tolatilo  oil,  and  is  usod  simply  on  account  of  its  pleaeant  odor:  out  of 
it  are  prepared  rose  water  (Aqua  Roger,  U.S.)  and  the  very  elegant>  bland 
amoUienl  ointment,  cold  cream  {fjn^aentum  Ajua  Sota^  U.S-). 

Tbo  rliisome  of  Geranium  macutatum  Linn.,  an  herbal  plant,  whicA 
grows  nbuitdantly  tn  op«n  woods  In  the  middle  United  Slatos,  and  nay 
bo  recognized  by  its  light-purplish  potato  slender  pointed  ecpaU,  and 
fi\*&-partod  luaros,  is  oflicinal  under  tho  name  of  (itcaANirii.  It  occurs 
In  ptecca  from  oae  to  threu  inches  long,  one.'juarter  to  ono-balf  Inch  ir. 
thickness,  wnnklod,  contorted,  tubcrculatcd,  oftvn  fibrillatcd,  browuUih 
QXteroally,  grayUb  internally.  Tlie  taslo  is  a  nearly  pun)  aatringent 
one.  It  contains  largely  of  gallic  and  tannic  acids,  and  is  a  somewhat 
popular  astringent.  It  may  be  boiled  in  milk  fbr  cbildrea  needing  a 
mild  astringent.     Dosu,  gni,  xx-xxx. 

Duvs  Gi.Aa«A.  U.S. — ^Tho  fruit  or  borrios  of  tho  sumach  contain 
a  very  Ini-ge  percentage  of  tannic  and  malic  acids.  They  are  i:ot  used 
intornally,  but  their  fluid  extract  (Sxtraetum  Rhois  Qtabrce  Ftuidum, 
VS.)  affords  a  very  superior  sarjjlo  in  anginoae  affeeticnt.  It  may  bo 
dilated  with  th)in  two  to  four  parts  of  water,  and  chlorate  of  potassiuro 
added  to  salumtion. 
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MINERAL  ASTRlNGENXa 
ALUMEN— ALUM.    U.S. 

Formerly  th«  doublo  t>uU  of  ulumiDA  nad  [lotaith  constittiUxl  tbe 
onliimry  alum  u  waU  m  tho  oflicinnl  drug.  Ammonia  im  n  secondary 
product  in  tbc  manufucturo  of  vonl-gAs  liiu  bocomo  eo  cbonp,  howavor, 
tliiit  it  is  now  Uicd  v<try  lai^uly  inetoad  of  potosb,  altbough  llio  potash 
ntum  is  ulono  rDcogniscd  in  our  otScinii]  Mtandard.  Tbo  two  ealte  are 
identical  in  pb^'sicul  nnd  medical  qunlitJos,  but  wbon  tho  ammonia  alum 
is  trituratod  with  lime  tho  odor  of  ammonia  is  at  onco  ovolrod.  Alum 
occurs  in  octahodrnl  colorless  orpttiils,  n-hich  are  oflon  nggtsj^atod  into 
brgo  mnscos.  Its  (aeto  is  astringent,  acidulous,  and  swootish.  It  is 
soluble  in  about  fifteen  timos  its  weight  of  cold  and  in  about  throo. 
fourtfaa  ita  weight  of  boiling  water.  It  is  slightly  effloroscsnt,  and 
when  hoatod  a  little  beyond  112°  !■".  parts  with  its  water  of  crystal- 
liMtion,  and  is  converted  into  a  white  powder,  which  is  officinal  as 
Alumen  Exaiccatum,  or  Dried  Alum.  The  alkalioa  and  tboir  carbonatoe, 
lima,  magncoia  and  ita  carbonate,  tartrate  of  potassium,  and  n«ctato  of 
lead  are  incompatible  with  alum. 

PBYSloi.oaioAL  AcTioK.— As  alum,  oven  in  very  dilute  solutions,  co- 
agulates albumen,  it  would  appear  as  though  it  could  noi  he  absorbed. 
Since,  however,  both  Di-a.  Goo.  B.  Wood  and  A.  StiUi  onort,  on  what 
authority  1  do  not  know,  that  alumina  tun  bo  detected  in  tho  iiriiw  of 
pcrsoQB  taking  it,  it  or  its  derivativca  must  liud  a  way  into  llio  blood. 
What  changes  it  undcrgooe  in  tho  nlimontury  canal,  or  in  what  form  it 
ontors  the  blood,  is  not  known. 

Applied  to  n  tissue,  it  acts  aa  a  very  powerful  astringent  and  ini. 
tant.  Orfila  found  that  in  dogs  one  or  two  ounces  of  it  simply  induoe 
violent  vomiting  and  purging,  while  in  Mi(«cbertich's  exporiments  two 
drachma  of  it  produced  in  rabbits  fatal  gastritis,  evidently  on  account 
of  their  inability  to  vomit. 

In  man,  large  doses  internally  produce  sj'mptoms  of  violent  gaatrio 
in-itution.  One  ounce  and  five  drachma  of  tho  burnt  alum  caused 
death  in  a  man  in  et^ht  hours  (IJ Union  MedtcaU,  No.  64,  1873). 

TacBArxoTics. — Atum  may  be  used  locally  to  gervg  %\\  tlio  pnrpoaea 
of  a  very  active  astringent.  It  has  been  employed  vary  ftvquoDtly 
with  eucccM  as  a  styptic  to  arrent  hemorrhage ;  and,  applied  by  the 
ntomizatiun  of  its  salurulcd  nolntion,  I  hn\'e  found  it  of  tiignal  sorvioe 
ill  hamopfysis  and  in  bronchon/usa.  It  al»o  fV-uqu«ntly  entcm  into  the 
composition  of  gni^los  for  sore  throat ;  but  tlil*  practico  is  to  be  nrpn>> 
bated,  since  alum  ^/^  vary  dinttnuitivflLy  on  t.hn  liwll^jyin  wUiquOtivt 
ticeats,  sponging  at  bedtime  with  alum-wator,  or,  still  better,  tho  tahing 
of  an  ahim-water  bath,  will  often  materially  aid  in  restoring  the  lost 
lone  to  the  skin.  In  chronic  ulcers  with  oxubfiiint  spongy  granulations, 
and  in  certain  conditions  of  conjuncdcitis,  alum  curd  is  often  applied 
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will)  benefit.  When  ilia  doaiiwl  to  oxorL  an  nsti-ingool  Action  ii|>on 
tbo  intfinwl  orgaii«,  alum  l»  »ot  acitrly  bo  usoAil  u  othor  nioiabors  of 
ibe  cIsM. 

Oivin^ to  it«  irriuint propcrtki^ alum  wlion  given  in  suffivioiit  amount 
■eta  UK  a  mflchapicnl  omotJc.  nnd  niaj^  bo  usud  ns  an  ntljiiviml  to  th« 
Bulpbsto  of  zinc  or  of  ooppor  in  nnix-olio  poleoutng.  Onj;i»iilly  inlro- 
ducod  by  Dr.  C.  D.  lUvigs,  it  is  boliovod  to  bo  of  scrrioo  in  tuembranous 
croup  not  ont^  by  itt  onctio  action,  but  al»o  by  moillfyiii^  tho  niucotui 
luom brail iM  wiib  which  it  oomoit  in  contact  in  it^  pn-t^agu  iloivn  ind  up. 

So  long  ago  oh  tlio  Inst  century,  Dr.  GnuthiuH,  of  Hoiluud,  com- 
mundod  alum  i»  ^lica  piclonuiii,  mid,  nltbougb  for  a  lung  time  il«  vuluo 
was  not  rvcognliou,  abundant  confirtnalivo  tMtimony  bait  recently  boon 
Itrou^bt  furward.  Since  it  in  a  eolublo  HulptiatOi  it  is  of  counw  o  obem- 
ical  uoliduta  to  any  load  Bait  whicb  itiay  be  in  tbo  alinientnry  canal.  It 
iS|  however,  of  service  when  Uiere  m  no  lead  in  tbo  prinint  viin,  nod 
mnst  net  in  some  wuy  lu  yet  unknown.  It  ha>s  indeed,  been  used  with 
MMrted  UKoees  in  other  nourotie«  of  the  itlimentury  canal, — ip  qiM» 
tralgia  and  in  ihiaCthul  neuralgia.  Dr,  Aldi-cdgo  evon  commends  it  in 
iS^val  constipation.  Burnt  alum — i.t.,  alum  which  boA  had  its  water 
of  orystallisation  driven  off  by  heat — u  usoii  as  a  very  mild  cscharotio 
ton  the  dcstruotion  of  exuberant  granulations  in  ulcers. 

ADUixtCTOATioN. — As  an  oslriugent,  tho  doee  of  alum  is  from  tun  to 
twenty  grains  ;  as  an  emetic,  a  toaspoonAil  of  the  powder  fur  a  child, 
a  lAblOMpOonful  for  nn  adult,  in  nyrup,  repealled  in  liftuun  iniiuiiuM;  in 
M/im  pictonum,  Iwcnly  to  forty  grains  vwry  ihrwo  or  fuur  hourv, 
combined  with  moqthine.  Atum  curd  may  be  made  by  disnolving  two 
drocbms  in  a  pint  of  milk,  and  Mtraining,  or  by  rubbing  the  alum  with 
white  of  egg. 

Alvuixii  SuLriiAs— Sul^uate  or  Alvmimuu  (AI,O^SO,+lSTfO — 
3SO.^I,+  18!{Oj.  Uii. — This  salt,  which  occurs  as  a  white  powder,  or 
in  Inmellatvd  ealion,  or  in  a  irystiiUino  calce,  ia  used  cxtorniilty  as  a 
powerfhl  astringent  and  antucptic.  Its  Kolution  has  uIno  boon  employed 
by  ii^cctioft  fur  llie  prcHervtitiun  of  cadavera. 

PLUMBCTM-LEAD.  tPb.)  n.S. 
When  n  Bolublu  ealt  of  lutid  is  applied  to  a  part  in  not  too  joncvi. 
tratod  wlutiun,  it  nctji  at  an  asiringent  and  Mdalivo.  Owing  to  the 
«xiutractiun  of  the  vessels  which  is  induce'l,  the  tissue  becomoH  hlancliud, 
nd  any  inflammiiior}-  action  which  muy  be  pruMont  is  remarkably 
JUTeutud.  When  in  cunccnt rated  solution,  the  mildest  preparations  of 
Iwdd  nro  capable  of  acting  as  irritants,  increasing  or  even  originating 
i ntliimmntion.  When  the  uilts  of  loud  aro  taken  inlcmally  In  them- 
fieulJc  di>*c»,  1)9  docided  symptoms  aro  generally  itnlm-wd,  except  a 
diminution  of  the  eccroliona,  especially  of  those  of  the  alimentary 
i»nii).  Somotimoo,  when  f\ill  thorapeutio  doaee  nro  exhibited,  a  slight 
li^woring  of  tho  frequency  and  force  of  tho  pulse  (soo  Laidbw's  Obsor- 
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ratioDB,  qiiot«d  by  Stills,  Tkerapevtka.  second  edition,  vol.  i.  p.  177)  is 
Biud  to  PMult,  but  I  b«vo  never  witua^sed  this.  The  inaolublo  prepnn- 
tiona  of  lead  aet  eimilarly  to  bul  leaa  dwidedly  thao  the  soluble ;  yet  it 
ia  doubtAi)  whether  they  can  under  any  circumatances  become  irntaat. 

ToxiooLOor. — Acute  lend-)>oL9oninjr  t"  uaualiy  produced  by  a  soluble 
Bait,  notably  the  acetaie;*  but  a  case  reported  by  Dr.  Fi-cyer  (Zeittchr. 
f.  Med.  Beamte,  i.,  1888)  ohowa  that  while  lead  a»d  other  Insoluble  pre- 
pamtiona  may  act  as  vidont  nnd  oven  Tatal  irritant  ptHsooa.  When 
the  acetate  is  Jngc-ited  in  toxic  do^o,  tliu  fir»l  symptom  is  oaually  a 
poniblent  sweet,  somewhat  Rtoiallic  ta»t«;  this  In  a  few  minute*  is 
followed  by  Tomilinj;,  which  may  or  tuny  not  bo  preceded  by  duuuml 
Tb«  roatton  vomilod  are  often  millcy-whiic,  frcpm  the  prcdenoe  of 
chloride  of  lead.  A  sAvere  burning  pvrniitlcnt  pain  in  the  abdomen 
now  comes  on,  itiid  is  accompanied  with  a  craving  for  drink.  There 
maybe  obstinate  ounsLipatiou,  or  diurrhcca  m«yon»ue:  in  either  ca»o 
tli«  »tooli)  are  gcncmlly  btacic  from  the  sulpburot  of  lead.  In  cortain 
earn*  K  stAto  of  collapse  is  dovolopcd ;  the  pulse  falls  to  forty  or  fifty 
per  minute,  the  voice  is  lost,  the  IHco  is  deadly  pale,  the  lipe  are  livid, 
and  syncope  sccma  imminent.  In  other  instanccit  the  nervous  symp- 
toms iitJiy  predominate,  or  thoy  may  accompany  those  of  disordered 
circulation  :  crumps  in  tho  catvoft  of  the  legs,  severe  DouraljEpc  pains  in 
the  oxtrerailios,  paralysis  and  atuBsthesia,  vertigo,  stupor,  may  any  or 
all  of  them  bo  present,  In  fatal  casoa,  coma,  with  or  without  oonvul. 
sions,  finally  develops.  A  dtsliciclive  mark  of  lead-poiaonini;,  which 
occiLHiunalty  Is  present  very  early,  is  the  blue  line  upon  the  guuis.  AiUsr 
death  inflammation  of  tho  alimuiilary  mucous  membrane  i»  somelimm, 
but  nnl  always,  found.  One  ounce  of  ilie  acetate,  subncelutw,  or  nitrate 
of  load  may  luku  life. 

Tlie  treatment  of  acvlc  lead-potsonin'j  consistit  in  the  ovaciiatJou  of 
theatomach,  the  exhiliitionoftho  sulphate  of  sodium  or  of  magnofrium. 
and  the  meeting  of  tho  indinitions  as  Ihcy  arise.  The  Bpsom  and 
Glauber's  salts  act  as  chemical  antidotes,  by  precipitating  the  iosolable 
sulphate  uf  lead,  and  nl*o,  if  in  excess,  empty  tho  bowel  of  tbe  com- 
pound formed.  To  allay  the  gastro-int^stinnl  irritatioD,  albuminous 
drinks  should  bo  giveu  and  opium  fVeely  exhibited. 

Subacute  and  chronic  lead-poisoning  are  almost  always  aeoidental,  and 
occur  most  frequently  amoni-  those  whose  occupation  expoaea  th<Hn  to 
daily  contact  with  some  compound  of  the  metal ;  mnnul^cturera  of  white 
load,  paintons  glnsien;,  and  similar  artisans  fhriilsh  the  greater  number 
of  victims.  They  may  be  seen,  however,  in  persona  of  all  oonditions  of 
life,  for  although  neither  food  nor  drink  is  often  purposely  adulterated 
with  lead,  yet  it  is  frequently  introduced  into  tho  ayatem  accidentally 
along  with  those  neceasitica.  Lead  pipes  are  habituulty  used  for  the  coit- 
Teyanoe  of  water,  and  when  the  water  contains  salts  of  lime,  eren  in 

■  Aasartllag  to  Uuicfounn  (/fimJAiicA  Jir  Ttui^Bltifit),  tlis  jHoi'rc  d*  i^c^ttiita,  wa 
bmoui  duriDg  lb*  nign  at  Loula  XIV.,  vm  ooinpoMd  ctileBy  o(ac«uio«f  li*4. 
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minat«  proporlion,  no«vil  results,  be«auiio  through  tho  docompoeitioQ 
orhich  eDSQes  inaolnblo  coutjngs  aro  deposited  od  the  inside  of  the  pipca.* 
When  the  water  is  pure,  »o  such  roitctions  ocvtirritig,  the  lead  U  slowly 
diaeolvod  in  the  form  of  n  cHrbonate,  and  poisoninj^  may  result.  Pol- 
eoning  has  also  i\-<<qucntly  resulted  from  the  use  of  ooametioa  and  hair- 
dyes,  from  cooking  bread  with  painted  wood  (£*  Progris  Mitl^  1877, 
349),  from  imperftictly-bunit  potter)-  {Schmidt's  Jahrb.,  Bd.  oxliv.  p. 
279;  mid.  Med.  'J\mcs,  vol  iv.  pp.  a41,  483),  tVoiu  hablluaily  biting 
BiUc  thread  which  ra<!cally  manufacturere  01*100  load  wilh  lead  to  giro 
weight  to  itj't'  and  in  othor  curious  waya. 

That  form  of  Irad-poiaoniDg  iu  which  colic  ia  the  moit  deeidod  sjinp- 
loin  U  onvu  apohoD  of  as  sttbacute.  Atler  aome  days  of  malaiao  and 
wnilehudneiW,  or  aomotimea  v«ry  suddenly,  tlio  rictim  ia  taken  with 
abdominal  colicky  paiua,  wliicli  inorcaM  in  intensity  until  thoy  booome 
Tory  Mvero.  They  nro  cnHxlani,  wilt  occa»iuiial  exacerbations,  aro 
»i>mutjmi-»  dull,  HOniotiincs  9>liarp,  are  generally  described  na  twisting, 
and  Nvem  to  Ceiilru  an>uti<l  the  umbiliciu.  Tlieru  is  very  oflen  repeated 
retching  and  roiniting.  The  wiillit  of  the  abdomen  aro  retracted,  rigid, 
knotted  i  the  bowels  aro  obslituitcly  cuttivo;  the  tongue  ia  contracted 
and  whitish,  tlio  appetite  gone,  and  the  ibii-st  sometimea  exc^ssire 
Ifeuralgic  pains  in  tho  lUorux  uod  in  the  extremities  are  of  frequent 
oocarrence.  In  some  cases  the  conjunctiva  is  distinctly  icierode.  Thin 
oondilion,  which  is  known  as  colk  pictonunt,  or  lead  calk,  may  altera 
time  abate,  and  the  patient  oonvalcoce ;  more  usually,  howeror,  tho 
altaclu  njcur  fVutn  time  to  time,  becoming  gradually  loivji  MOvonj  and  dis- 
tinctive, and  the  jiatient  gradually  paMcA  into  chronic  lead -pi^son log. 
Occa«ionnlly  the  colic  incruti^e*  in  soTorily ;  sometimes  the  course  of 
tho  disease  is  intorrupted  by  various  violent  accidents. 

Tho  cases  of  chronic  lead-poitoning  vary  so  much  in  their  aymptom- 
atology  as  almost  to  baffle  eoncise  description.  It  has  seemed  to  mo 
that  the  t>yu)plom»  can  best  be  Atndied  by  arrunghig  the  cases  in  groups, 
but  it  miMt  be  rememl)ore<l  that  in  nature  not  onlydothoeo  gronps 
shade  into  one  another,  hut  also  thut  thvro  are  all  kinds  of  mixod 
ewes, — ca>^cs  which  offer  stmuliancously  or  successively  symplotos  of 
two  or  more  of  thcM  various  groups. 

The  6m  group  contains  tho  ii^at  bulk  of  cases  ofchronic  tead-polson* 
tng.  atleaHtasaeen  in  this  country.  The  symptoms  consist  of  ftilure  of 
health,  more  or  less  digeetivo  dialurbance.  and  double  wHstdrop, — i.  c, 
paralywia  of  tho  extensor  muscles  of  each  hand.  Not  rarely,  the  only 
noticeable  symptom  is  the  wrist^lrop,  the  genaral  health  seeming  to  bo 

'  Fu  an  gliibDniM  ftrliela  on  thaahimiokl  ralMiun  af  iruar  Co  tood,  ■*<  StlmiJt't  Jakr- 

M(iv,  BSlt.  S». 

t  CTinele  |g»4-potHDlng  b  pnnluocd  nnob  mar*  Inqittntly  bj  InnltU*  ihui  \ij  mIuU* 
«nDf«uiiilt  0f  loiil.  Mill  il  U  jitiihnblg  that  snj  antDnina  prrfiirnllan  majr  »ii«e  It.  Thiu, 
ihtnuiatc  «f  iMd  hM  killed  DUinbam  ut  pwjil*.     6««  Vidiatt  Xtitt,  ii.  1S8I   slao  Tktraf. 
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very  good.  The  tmo  nature  of  such  ca^tM  caa  usually  be  at  once  reco^- 
uixed  by  tli«  bilateral  cbamotGr  ol'  itiu  wnnt-drop,  cerebml  aud  preasure 
))«ralys«3  being  alimul  luvurtably  unilateral.  1  liave  »e«n,  bowerer, 
bilaturul  {irwuiin;  |iuby,  and  ulna  uiiv  or  two  ca»ca  uf  unilAtvral  plumbic 
wriiit-drup,  diiu  to  »  loc'-al  absurpliuii  uf  load,  in  au  arlUan  whoao  band 
wuM  much  of  tho  timu  in  a  prcpnruliou  of  the  mutal.  Similar  cweahave 
buen  recorded  by  Dr.  Manouvriox  (_L' Inloxication  Saturnine,  Pari»,  1874 ; 
ftoo  al»o  La  France  AleJ.,  1882,  i.  829).  The  wrUi-drop  may  vxisl 
iiloDO,  but  not  rarely  thora  ia  with  h  aunMlJic«ia  uf  Ihu  ul1'uct«d  \mri,  ur 
Komotimoe  of  tho  BbouMora  or  otbor  unparalyKud  portion  of  tlw  body. 
When  the  parulyeis  is  comploto,  the  ■>loctro-cui)tractility  uf  tbo  iouscIim 
is  in  great  |iart  or  ultogutht>r  absent. 

The  rarer  forma  of  cbronio  lead-iioisoning  may  bo  divided  into  th« 
cowbrai,  tnopuripbery^ajiuial,  and  tbe  nutritive. 

lb  the  cerebral  cases  should  bo  iuciudud  those  which  aw  commonly 
spoken  of  as  enci'p/ialopathiu  siitumina,  or  salumine  cerebritU,  in  which 
the  violent  brain-syiupliimi)  may  develop  with  great  suddenness,  or  may 
be  preceded  by  some  days  of  hiiadacliu,  glddiuees,  aleeplessoeas,  dia* 
turhed  viaion,  Bti-abitmuH,  tintiitua  aurium,  p.iyohicat  aberration,  or  other 
pnidromea  of  brain  diHlurbuiice.  Dvlirium,  which  i«  among  tbe  chief 
manifen  tali  Otis  of  the  fully- formed  condition,  may  be  mild,  but  la  ofteD 
maniacal ;  Htupor  may  repluee  or  altvrnale  willi  it ;  and  violent  epilepti- 
form uonvulitioms  ending  in  coma,  are  not  inln^qui-nt.  Thi-se  oonvul- 
sioDH  ai-u  usually  liie  precursors  uf  death,  but  recovery  may  occur  oron 
af\erlho  most  severe  symptoms.     (Case;  See  Charite-AnRolen..  ix.  169.) 

Without  the  development  of  such  severe  symptoms,  headache,  loes 
of  memory,  giddiness,  samnolence,  bemianieatbesia,  dbturtxinoe  of  the 
Bpeclnl  seoses,  aphasia,  monoplegia,  hemiplegia,  or  multiple  cerebral 
palsies  may  occur  during  chronic  lead-potaouing.  Death,  preceded  by 
severe  cerebral  symptoms,  may  lake  place  without  organic  kaioD ;  but 
usually,  when  focal  »yniptomit  have  bi-uu  |)rd»ent,  localised  alteration  uf 
brain  structure,  secondary  to  di«cu>!i.i>  of  the  cerebral  vesaeht,  or  tochronie 
inflammation  of  the  brain  or  its  mvmbrani;!*.  can  he  detected.  Sometimes 
the  cerebral  symptoms  are  uitttmie ;  indi^'d,  tmu  plumbic enoephalopalhy  | 
and  plumbic  uraemia  from  conlructc<l  kidney  may  coexist.  Again,  the  i 
morii  sorioua  alTucLiou  may  bu  maski'd  by  a  saturnine  byitteria,  «inco 
catics  have  been  reported  by  Charcot  and  by  Dutil,  in  which  bya- 
terioai  humianatiChesia,  amuurosiK,  anuxmin,  lose  of  sense  of  tjuttc,  and 
Other  cerebrul  ^ymptomti,  hare  been  the  outcome  of  a  major  hysteria 
due  to  chronic  Ktod- poisoning.  Such  cases  as  these  probably  cmly  occur 
in  individuals  uf  previously  hysterical  temperament,  and  must  be  ex* 
tremoly  rare  in  pursons  not  of  the  so-called  Latin  race, 

Diitturbancos  of  vision  are  so  fVoquent  and  so  marked  io  lond-poison* 
ing  as  io  de-tcrvo  special  meni  ion.    The  amblyopia  may  come  on  slowly  or  i 
suddenly ;  it  may  be  partial  or  it  may  be  complete ;  it  may  coexist  with  ( 
kidney  disease,  or  may  be  entirely  independent  of  Ihe  latter;  a.iao- 
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elat«d  with  It  may  bo  a  true  optic  Deuritiii  or  a  true  oplio  atrophy ;  but, 
on  tbttulh«r  hand,  it  luaj  exist  wilkoacd«moni)lrabtu  diMiiuw  uf  (h«  optic 
nvrvgs.  It  ift  undoubtedly  of^cn  due  to  a  diaooM  of  tb«  optic  norvM 
tb«niBolvc«,  but  the  occurreuce  of  bomonymous  h«iu!aiM>p»ia  in  bodmi 
cases  sooms  to  domonstntto  that  tbe  blindneaa  inaj  bo  of  centric  origin. 
Sbrabiemua  from  pamly&Lt  of  tbe  cxteroal  rectus  or  otiivr  ocular  inuMilo 
n  sooietunes  of  eaturnine  onffin.* 

^  Tbe  second  group  of  caaes  of  chronic  Icad-poinoiiiog  »rot  bono  ill  whicb 
tbe  Derre-eyoiptoina  aj^arently  originate  below  tbv  vcrubruin.  Among 
tbeee  may  be  mentioned  oaaea  auuh  an  Law  been  rupurtcd  by  Ptituuni, 
by  Tisier,  by  Kayinoiii),  and  by  G.  L.  Walton,  in  winch  Ibu  plienomoua 
rsMmble  those  of  locomotor  ataxia,  exi-ojit  in  the  prvitoDOo  of  toador- 
noaa  over  tbe  Darv^f.^p^i>lf>.  prc«orvution  of  tbo  tendon  rDBcxoo,  or 
some  other  atypical  syniptomH.  I  have  uiyMlf  •coo  ecrorai  oatwa  in 
which  tho  nytnplunii*  ruxonibli^d  thom  of  au  acute  polioniyc litis,  con- 
•bting  chiefly  uf  wiiloHprcail  purul^nicM  with  rapid  wasting  of  tho  mus- 
cIm.  TboaecuacM  iivunllyam  bcdlflorcutiuteii  by  tbe  prcMUL-o  uf  violent 
Mumlgic  pain«,  puralynis  of  tbo  bladder  and  roctum,  or  othor  atypical 
rymploitiri.  iiiniilar  (o  tboBO  cn»Q»  uru  thoim  spoken  of  by  Dr.  (i.  Lyon 
QOoi.  de  Jlofitavx,  18S9).  in  whivh  a  rapid  gtmoral  paraijsis  spread 
from  part  to  part,  until  at  last  aphonia  and  dj'apnoia,  and  oven  death 
from  aepbyxia,  rwultod.  fioTcro  inlrnotablo  chores  baa  been  produced 
by  lead,  ^iaturbanoes  of  sensation  may  occur  in  lend-poisoning ;  anaw- 
tbealaa  arc,  perhaps,  not  very  rare,  and  violent  neuralgic  pains,  probably 
due  to  nouritia,  m&y  bu  the  chief  manifostalion.  In  a  case  in  which  my 
diagooais  was  conilrnx.^  by  finding  lead  in  tlie  diiuking-water  and  in 
Ibu  urinu  of  the  patient,  tho  nymptoius  wore  intense  general  pruritus, 
with  violent  nutirulgic  pninn  rthuoting  through  the  rectum  and  the 
urethra,  c^^ming  on  at  uight  and  producing  an  iuaomnla  which  appeared 
to  bo  uni-<mqn«rablo.  The  lv«ion  in  moat  of  theae  motor  and  sensory 
cases  is  probably  in  tbo  nprve-lruak)i,  and  Uie  rwry  rapid  pube  seen  in 
eomo  of  them  may  be  duo  to  diMeaw  of  the  vagi,  siuoe  Frevoat  and 
Sinet  have  found  pronounced  di^cnemtloit  of  these  nvrvM  {Rev.  ^ed. 
£uu«e  Jiom.,  ix^  1869). 

yf  The  third  group  of  casce  are  those  in  which  the  poison  chiefly 
'expends  itself  i]pr,;i  t^Iandular  or  visceral  organs,  or  in  producing  wide, 
spread  nult-  :  .  ijj^s.  It  would  soom  that  atnio«l  any  of  iliu  vital 
BtniGturM  may  undergo  degoneraiion,  Pi<ofoMor  Potain  {La  S^tMine 
Mid'caU.  vtil.  viii.,  1888)  njporta  a  caso  of  salnrnino  cirrhoeti*  of  llie 
liver;  whilo  Dr.  Valence  (Nancy,  Thesis  26G,  1838)  details  a  ]>c«uliar 
plumbic  parotitis.  Rudolf  Maier  {VirchOio's  ArcJtiv,  xc.)  Iia.t  found  in 
pOLttoned  auimals  atrophic  degenerations  of  the  intcJilinal  glundiiand 

•  For  dl^eoMlra  af  4ttoil*,  w*  Bwo,  Arrt.  tf^n,  IBiS-  Utnourrlt^  Arti.  dt  PtyM. 
tTorw.n  Patknla^  ISTt,  p.  tn  :  1s;a,  p.  lEVl  A.  btCmtt.  Dt  eUtmiamiHtfia  Ml»r*mt, 
P«k.l«»:  Pteu.l,  /Wfrl*  Jf*.(,W7fl,  rii-MOi  Drinrl,  Ai'id.,  «,  117|  Ahi.  W»«ph>i, 
Artliii/ir  /v^li**!..  Ill,  IMT-n, 
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va\h,  snd  tnore  can  bo  no  doubt  ih&t  Hi milur  alterations  ura  ono  fiaoBO 
of  the  emnciailtoo  and  aDramiH  in  old  cii»c«  of  liuinnn  plumbiaiiL. 
■s  Of  ^mat  frequency  and  importunce  are  the  Ivaioiia  producud  hj 
lead  in  the  kidneys.  It  mnst  be  rmnvmbercd  tbat  itf inporary  albujnJ- 
nuria  ni»y"oc"c'ur  in  Icad-poisonins  lyithout.  BUiiotu  iiii|iUcati<ju  of  ibe 
kidneys ;  whik',  on  Ihe  other  hand,  fatiil  ncplirilU  may  exist  wlioii  then; 
in  no  albumen  in  the  nriiio  i  Dr,  Lnncereaux,  lYaitt.  lalcrnat-  ft<t>17~^»- 
gress,  18S1,  ii.  191),  A  peraJBtent  low  apetafit!  gntvity  of  tho  arino  In 
lead'poUoDiog  is  a  aytoptom  of  the  ntmoat  gravity.  Geppert  (Zeii- 
sehTiftJ.  Klin.  Med.,  v.  161)  conflnns  the  obseiraftlioo,  prerionsly  tnado 
by  Olivier,  that  in  temporary  plumbic  albuminuria  many  isolated  kidney 
epithelial  C1--IU  may  oAeu  be  found  in  the  urinary  scdinieoM ;  and  it  is 
evident  that  a  pc»intence  of  tbi»  condition  must  end  in  chronic  roaal 
dlttcoAo.  After  death,  which  maybe  induced  by  unemia,  the  kidneys 
are  found  ooiitriictvd,  ^inimlar,  with  oxocenivo  de^'elopment  of  the 
fihruuB  liiLHue  (followwl  by  eontrat^tion)  and  great  thickening  of  the 
walls  of  tho  blood-vesHcU :  tlieae  changes  are  identical  with  thoao  of 
contj'aclod  kidney  produced  by  gouty  and  other  irritant  poinona.  A« 
£llenber;u;er  and  Uofmuititcr  have  abown  that  the  lead  b  chiefly  alimi- 
nated  by  the  kidneys,  the  fruqueney  of  plumbic  uephntia  i»  oa«ily 
explained ;  but  it  is  not  readily  perooivud  why  it  ia  m  frwiucntly  asno- 
ciatod  with  an  arthralgia  whoMo  oouniu  and  leaioas  clovcly  atmulato 
those  of  ehronio  gout,  (iarrod  (1S5!)),  Diokintton,  Lanc6n.iiux,  Ro«cn- 
«tctn,  Loydcn  {Xeitschrift /.  Klin.  M^.,  1884,  p.  881),  and  other  autliora 
have  rvporlud  eo  many  cofics  of  this  afisoi-iation  of  ronal  and  gotity 
manifeetations  that  it  can  scarcely  be  doubted  tbat  the  plnmbiam  is 
the  cau«o  of  tbo  gouty  symptoms,  and  not  umply  a  complication  of 
gout." 

There  are  certain  cases  of  load -poisoning  which  do  not  conform  to 
any  of  the  types  as  yet  given.  Among  then)  vorj'  irrvgnbu-  caiK-s  may 
be  mentioned  those  reported  by  l>r.  E.  Levy  (^Schmidt's  Jahrb.,  Bd,  clii. 
p.  251)),  En  which  acute  asthma  was  produced  by  the  inhalation  of  tlw 
doat  of  white  lead.  Again,  chronic  saturnine  asthma  is  sometimes  seen 
In  feeble,  narroW'Ohested  people.  Upon  pregnant  womun  the  influence 
of  the  pitifton  is  very  deleterious,  and,  as  was  shown  by  Dr.  Coustantine 
Paul  {Arv-hiv.  Gen.,  18fiO,  vol.  xv.),  it  very  commonly  produces  the  early 
death  of  the  fcctuN.  Legi-and  and  Winter  {Compt-Rend.  80c.  Bioloy., 
1889)  found  in  such  a  foetus  not  only  the  lesions  of  chronic  lead -poisoning, 
but  also  the  metal  it»elf  in  the  liver  and  in  the  kidneys. 

As  any  of  those  obncure  manifettlations  of  lead -poisoning  niay 
exist,  and  even  prove  fatal,  witiiout  a  diniinot  history  of  other  more 
cli  a  rue  tons  tic  phenom^ina.  gntut  care  is  sonietimos  neoessai^*  to  avoid 
being  misled,  and  not  rarely  the  tnio  nature  of  saturnine  epilep<^ 


•  Coatnlt  DtHUtA.  MtJ.  Wtehtitukrl/t,  ISaS,  pp.  IM.  ibl;  1134,  p.  )J9|  abo  Dr.  tud 
Huobuld,  Di*  BUiotryi/iung,  Bsriia,  18li3.     [  luva  ajMf  ■HH  odo  «ua 
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or  of  Mfurnino  albuminuria  t*  ororiookod.  Hence  the  imporlAnco  or 
the  blve  ti«e  upon  the  ffuma  where  they  join  the  tetth,  whtuh  Ih  Tcry 
roramon  in  pcnons  satfcring  fh>m  Ictid-potsoTiing.  It  is  said  to  be  the 
Kstih  of  a  formntioD  in  tho  wuIIh  of  tho  onpiHarioe  of  tho  enlphido 
of  lead.  Aa  was  first  pointed  out  hy  Dr.  J.  J.  Putnnm  (  Trans.  Amer, 
Iffurol.  Assoc.,  1883),  chronic  Icad-poisoDlni;  mny  exiiit  without  this  bluo 
line  upon  tho  ^ms.  Under  such  circumstances,  if  iho  eymptoms  bo 
obscure  the  diagnosis  can  bo  catftblishod  only  through  a  chemical  «x- 
aniinniion  of  (be  oriae.*  The  practitioner  sbould  see  that  tho  urine 
which  b  to  be  sent  to  the  chemist  for  emminalion  be  alighil^'  a<^!di- 
fied,  ihAl  diroctly  >it\er  passing  il  be  put  in  flint  glass  botllva,  and  ihat 
it  b«  at  least  a  quart  in  quantity. 

Id  those  caaca  of  load- poisoning  which  pursue  a  aJow  course  to  dcatb, 
the  paralysis  involves  af\i>r  a  time  the  extensors  of  the  lower  as  m-cU  iia 
of  tlio  uppur  oxtreinititTH,  cpiicplio  paroxj-aros  occur  at  interval,  nicU- 
lag  pains  nhool  thruugli  the  limbs,  pointa  of  cuUnooua  anicstbcMta 
appMr,  and  often  alhuminurin  aidi!  in  producing  tho  fatal  imuo.  Gradu- 
ally the  patient  bocouicn  tnorv  and  more  cachocUc,  general  codcma  and 
tho  whitened  xkin  bolmy  the  iocroosing  anicDiio,  tho  paralysis  extends 
from  mtisclo  to  muscle,  locomotion  becomes  impossible,  and,  if  a  coo- 
vulsJon  or  other  accident  do  not  close  the  scene,  death  at  last  takes 
place  (Vom  loss  of  power  in  the  rospimtory  muscles.  M.  MalnsseE  has 
found  that  in  tho  nnsmia  of  lead-poisoning  the  red  globulca  are  not 
only  diminished  in  number  but  alito  increased  in  aize  {Archives  (U 
Ph^Siologif.  Ifi74,  p  SO). 

After  donlii  lead  has  been  fVoqucnlly  detected  in  the  tiseuc*.  noubcl 
found  mo«t  of  it  in  the  bones,  and  less  in  the  muscular  than  in  the 
MTTOUS  Ki-«l4!m  (  Virt^w  vnd  HiracJt'a  Jahr^Mher,  1871,  vol.  i.  p.  310). 
Pn>ftMor  Chatin  (^ComplaRendus  Soc.  de  Biol,  1862,  iv.  84)  obtained 
from  the  ccn'ical  spinal  cord  throe  in  one  hundred  and  fifty  parta. 
In  tho  studies  of  Ellenborger  and  V.  Ilofmcister  (Ar^h.  f.  Wissen.  vnd 
Pratt.  Thierheilk..  x.  216)  the  liver  and  kidneys  were  found  to  contain 
tho  most  load,  after  them  the  bones,  tbcn  the  nerve-centres,  and  finally 
the  fiesh.  Provost  and  Binet  (loc.  eit.)  found  the  lead  in  all  tho  tissues, 
but  believe  that  it  especially  accumulates  in  the  kidneys. 

•  par  >o  (iabanto  illtautiioD,  i«  LvwUnf  Actlols  iD  Tktrap.  tfui^  tlw.  IMIi  alM 
rW^p.  Oai^  til.  HIS.  «l>u  IT.  91. 

t  A  4*ailian  of  tb*  max  Mrtaaa  iin|Kirl>iui*,  *bisb  *l  pMMiiI  v*  *(a  nsl  alil*  to  aniwir 
^Oa&t&rd^,  li  M  to  vbetbor  MfcrQiU,  bvuHllt,  kod  otll«r  ohrunlo  •ffeotloM  of  th«  neiToui 
(jilMi  ■mVuA  b«<r*  bwd  rntkoooJ  M  ii)ii>|iathin  or  of  snlinairo  onz^n,  «r*  not  frMfunnlljr  tb« 
oaUonw  nf  *n  aiitirrlj  I>I«DI  Itad-poiMUlBC.  In  k  rvmiukibU  p>(>ar,  Dr.  J.  J.  I'utaftm,  of 
BmImi  {Tnm,AM<ie.Amtr%cnii  Piftttatu,  It.), doaribM •»»•  cntlnl;  Bfart  rram  tewftalicd 
Vffm  tt  lMi|.|i(iuuniag,  Is  wfalcli  tba  nrUl  «iu  loaai  ia  tba  nrin*.  TbHo  sun  ninj  b* 
fTDapvd  ■•  fulloit* :  1.  Tr*nbllD(  Of  biinJi :  ivnia  o(  voMatm  «od  nanibaeaa  Is  Xam  x  Unoi- 
nillB(  ]iSlM  to  loc*;  tall){iH  40  oinrtic-D.  t.  Uarktd  pniK"«l»  ipHlii!  pitnplsRlii,  nilh 
Byvii>  ss4  pBpillftTjr  rwAinn* ;  ftlaiia  and  kiid«  tXrnyty  ot  bftnd»»  S.  Vn'itni'itt  wnkni^nA 
■od  itiffii—  la  Iqp,  witli  illlTuinl  ikod  klmoil  univcrkil  iiniiii :  murhad  Iniaur.  4.  TEupuTUj 
Jaia  in  ehaU,  vilb  lUgbt  JjipntiHi  progniiiia  sumbDua,  hMilneu,  »Dil  ncakniu  in  Itgt. 
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Tbo  eloctro-musctilar  contractility  is  Affbctod  very  early  in  ioiid- 
poisonin^,  aod  nuiy  bo  lost  before  tho  voluntary  moromeiits.  It  ■ 
stated  by  Jkl.  Raymond  that  the  short  cxtcnrarof  tho  thumb  preeerv«a 
its  ibnetion  when  nil  the  other  extensor  mtiacles  are  paralyzed.  Th« 
paralyxcd  muaolcs  are  finally  exceodinjaily  wasted,  and  their  atructura 
may  lie  ho  totally  destroyed  that  scarcely  a  single  striated  fibra  can  be 
fouTid.  Tho  iiorvo-tninks  are  Icsaonod  in  size,  in  many  of  thoir  tubules 
the  modnlla  ha.^  bocn  replaced  by  fatty  granules,  and  In  soma  caj>eH 
every  traco  of  Uio  tiibiiluM  haK  dirappcarcd  and  the  nen,'o  been  roducrd 
(o  a  fibrous  «ord.  JVoconliag  to  the  re^archcs  of  if.  \>6^in«  {^Compta- 
Batdm  Soc  de  Biol.,  1880),  tho  finit  appc-araitoo  of  «hnnfrc  in  a  ncrvo- 
tronk  consists  in  the  mycline  becoming  broken  up  into  bloeks,  and  tho 
nature  of  tho  change  in  a  comniinjr|in|;  of  a  paronchymalous  and  an 
intcrHtitinl  neuritis,  which  both  P^'tgcnoo  and  Vulpian  bavo  traced 
upwards  as  far  as  tho  anterior  npinal  root«.  Lancircaux  (6'a;.  M^d. 
de  Paris,  18C3,  1871),  Wostphal  (Arch./.  Psyche  iv.  776).  Friodlander 
(^Virchow's  Arch;  Ixxv.  2-1),  and  othent,  may  bo  cited  as  having  found 
very  distinct  puripherul  lunions  in  lead-poisoning.  Whutber  tho«o 
ledons  begin  in  tbu  nci'vo  or  in  tho  niusclwi  cannot  bo  considered 
A8  dclorininu<l.  liirdsall  (^N.  Y.  Med.  Itecord,  March,  ISS2)  reported  a 
OSM  of  what  ho  boliwcd  to  bo  a  phimbic  myositis,  and  (iourbault  {Le 
Progris  Mid.,  1880)  doscnbes  primary  alteration  in  the  nerves,  simibu- 
to  thoeo  seen  afUr  soctioa,  as  occumng  In  poisoned  goJDca-pigs,  while 
UJl.  Debove  and  Itoaut  i^Le  Progris  Mid.,  1876,  IKl)  doscribo  tho  fint 
chnnt^L's  as  reaeinbling  tho.te  of  subacute  myoaUict,  and  Pridltrindcr  om- 
pbaticjtlly  nnaerta  thai  leeMcning  iu  the  aiie  of  tbo  muscular  fibres  and 
multiplication  of  tho  inuMCuIar  nuclei  precede  tho  norrc-dc^nonitioD. 
On  the  otbor  hand.  Vulpian  {Maladies  du  Sj/sfime  ^'erveux,  1879), 
Monakow  (^Arch.  f.  Psychidt.  und  Nervenhr.,  x,  *95),  Oeller  (^Festschrift 
dem  Aerztl.  Verrin  d.  Manchen,  1883),  and  a  number  of  other  obscrven* 
(Ibr  relt;renco»,  soo  Arch.  f.  Ptychiat.  vnd  jftrtwuJlr.,  xvi.  477)  hnvw 
noticed  structural  chnng«8  (poliomyelitis,  capillaiy  hemorrhages,  etc) 
in  the  spinal  cord  of  men  dead  of  plumbism ;  while  Popow  (  Virehow't 
ArcMv,  M.  xciii.  p.  351)  found  that  when  guinea-piga  wcro  npidly 
poisoned  (six  to  eight  days)  with  lead  there  was  produced  ft  central 
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S.  Kambnei*  In  ket  and  Irp,  with  ImpBirmcnt  of  atrongth ;  tnmor  of  hna<ti  ■d4  toncda; 
■DOia  viuling  at  inmll  iiiu'cio*  itf  liii&ilt ;  tem|iOrAFjr  nlbatioQ  of  orLno.  ClOMljr  OCAfeMl^d 
irilttlhli  lubjoot  li  tUo  qucitlon  nholhcr  Ieiu9  maTnaltic  fotalmglb  of  lima  InlkaiTMaa  and 
kppoar  la  Iba  urino  irlthuut  doing  injur]'  la  lbs  beallb.  In  i  r«c«nl  p>p*r  (ITiHtaii  Jftrf.  Smrf^ 
Jnum.,  vol.  oixiii.,  1HV0),  Dr.  PutnHin  brins*  forwjtnl  nior*  fjuC*,  irhOM  iiLporl  U  iht  pVMVOt 
T«t74tDublfii]-  In  on  eiimloktlon  of  (ho  nrln«  afilit; -eight  pon<>n>.pre*tMln|  no  rtiilMMvt 
of  nnjr  dltnmnarinoat  of  hoklih,  Iwd  itufnunrl  In  th«  prcporlion  nf  nbout  MVMiteon  per<«BL, 
vhilfl  th«  urinn  of  lliirtj-#L<  Tinrioiiii  HufTaHTiic  fnim  oliranio  nnd  Ribcbnnto  aXcicUfla  of  tbo 
none*.  Dirif-centrai,  kcil  (piFi'iI  ruriJ  oonUlnid  lud  In  (ho  propoRlciD  of  Bftj  pof  c*M.  In  Ibt 
luCf^ap  woro  euaa  nf  Irtmirt  wilb  cli>bilit]r,  of  ohronlo  maltlpl*  noarilit,  BuHlpta  •clantii, 
*ptMia  pitr*pl*cia,  coiugiilitF  «tmj>li]r.  V{iilD|ii;,  •cUUen,  digMlita  ditordon,  itx.  (AoMob  Mrd, 
and  Svrj.  Jount.,  TOi.  ml..  IM'J).  OneCBDnot  help  nupsoting  that,  •trios  lo  doTottiTO  wMcl- 
npplj,  OoMoniuit  sro  oipMnall;  pron*  lo  oonUio  Intd. 
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mycltlts,  vbfch  drat  affbctcd  the  largo  cells  of  flio  gray  matter,  and 
nflumi'ards  involved  the  irhito  matler,  the  poriphcral  Dervc-AlaincnM 
rvmaiuing  norniiil.  Thcru  k,  hovovor,  no  rca]  oonLm<ltcLion,  m  Popow 
biilievoi,  bcLwccn  liitt  obitcrvnllonH  and  tltiMC  of  Goiirbnult,  for  tho  latlor 
{Arch,  de  Physiol.  Norm,  et  Path.,  1873)  poimneil  hw  nnimaJs  rory  slowly 
(six  monthit),  nnil  it  is  not  improbniilo  that  tlio  rapidity  of  thfl  poisonin;; 
should  hnro  inlliicnco  upon  thv  seat  of  tho  tonion.  As  alroitdy  etntod, 
the  symptoins  of  plumbi«in  mny  oxacily  Bimuinlu  thoso  of  general 
poliomyoliti)i,nnd  Degmno  hsH  found  degeneration  of  the  motor  coIIa. 
Tho  ovidonco  nt  prcMint  indicates  (hut  lead  is  <.-apublc  of  producing  a 
peripheral  nenrittit,  and  also  a  centric  poliomyelitis,  which  may  or 
EDity  not  coexist  in  an  individtuil  caao;  tho  probabilitios  being  in  favor 
or  a  peculiar  poriphoral  neuritis,  as  tho  primary  loBion  of  ordinary 
plumbio  vniat-drop  (see  paper  by  Profoseor  Selmltze,  Arch.  f.  Psyehiat. 
w.  Xervenkr.,  1885,  xvi.  809 ;  also  Prcvost  and  Hin«t,  for.  dt.).  Heinor- 
riiagos  into  the  nerve-centres  sometime?  occur  (£«  Progris  if«f.,  xii.  827). 

The  excretion  of  lead  with  the  gall  is  very  active,  but  it  is  probable 
that  it  chiefly  eacapea  f(^fft  tfia  body  wjth  .thflJUJBe.  The  elimina- 
tion seenu  to  bo  capricious,  and  much  affected  by  iodide  of  potassium 
(UelMns,  jlnn.  Phys.  et  CMm.,  xxvi.;  PouL-hot,  Areh.  ie  Physiol.,  xii. 
74)  and  by  other  influences.* 

The  treatment  of  chronic  lead  poisoning  evidently  arranges  itself 
under  throe  indii%'ition8 :  1st,  to  prevent  the  .ingcstiBH  of  mow  of  iba 
poison ;  2d,  to  aid  in  the  elimination  of  that  in  tbo  RjrstC'n ;  3d,  to  re* 
licve  symptoms  and  rftsloro  lost  functJojia.  In  hjful-colic  both  of  the 
last  two  uiSicationH  are  met  by  purgativu*,  to  which  opium  should  bo 
added  to  relieve  pain.  It  Is  oUton  necemary  to  uw  lliu  most  powcrfVil 
drastics,  audi  as  croton  oil ;  hut  sciina,  saltA,  and  other  of  tho  milder 
catbartiea  should  nlwaj'a  bo  tried  fmt.  Alum,  it  i.t  n^^rtcd,  acta  in 
•omo  unknown  way  a»  a  upocitic  in  IcAd-colie,  and  from  twenty  to  sixty 
grains  of  tt  may  bo  given  four  or  five  times  a  day ;  but  ray  own  oxpo- 
ricnoo  la  not  faroraMo  to  \i»  use.  In  tho  more  chronic  forms  of  Icnd- 
potMoing,  tofullil  IhoMfCond  indication  bathsof  sulphuretof  potawtium 
iibonid  bo  employed,  and  iodide  of  potassium  bo  administered  internally. 
Tho  bath  Khonh)  bo  given  (Dr.  A.  Eulenburg,  Pevtteh.  Arch.  f.  Klin. 
Mfl.,  Bd.  iii.  p.  !>06)  in  a  wooden  tub,  two  or  three  times  a  week,  and 
should  contain  six  or  seven  ounces  of  tho  salt.  Tho  patient,  during  the 
bolf-bonr  of  his  continuance  in  it,  should  bo  IVom  time  to  timo  well 
mbbod  with  a  coarse  towel.  On  coming  out  ho  is  to  be  thomutihly 
woabod  with  warm  soap-suds.  The  dose  of  tlio  iodide  should  bo  fVoni 
&fleen  to  twenty  grains,  administered  after  meals,  in  dilute  solution. 
A  case  ia  reported  in  the  London  Lancet,  1870,  )i.  53,  in  which  galvanic 


'  Lead  hu  Ixeii  tottnd  in  tho  utiai  of  man  or  of  Ibo  latnr  antnikl*  bj  Oiftto,  I.a*Bld 
{Awurlttiiimy  drr  AftmrimitUt,  Brvlau,  llfll).  OuHorow  {  Viriko^'t  ArvHr,  fid.  xlLV  Ao- 
•BKliat  (ArrM.  /.  Erjirt.  Palk.  mtd  fXann.,  i.  SRV).  and  Oclllngtt  (  WItncr  UtJ.  irM*M. 
*rtiri/l,  )^SSJ:  >1m  ia  m/  oliaio*!  ■siTisa  U  (bo  Uniruiiur  Iloipital* 
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liaUis  were  u»C(I  ekiccussfiilly ,  thu  [mticnt  being  ]>liicc<I  ia  the  bath  and 
(b«  positivo  polo  of  a  twonty-oight-ccH  buttery  applied  to  the  napo  of 
tbo  nock,  Iho  nogntivo  to  the  fcot.  Wbon  «ovoro  cerubral  Hymptoms 
iiriso,  treatment  is  of  litllo  avail,  nnd  Hliould  bo  lar;gHy  oxpcctnnt,* 
In  CRseeof  load-poisoning  in  which  tho  t>ytnptotna  rosomblo  those  of 
acuto  poliomrctitis  I  have  osod  ascending  doHOs  of  HtrychniDO  with 
most  extraordinary  results,  rapidly -deepening  paralysis  being  almost 
at  once  controlled.  It  in  edaential  that  the  8tr)*chDino  bo  pushed  to 
Iho  point  of  syateiiiie  iutolemnce.  It  is  best  to  administer  it  by  tho 
mouth,  or  If  uacd  bypodonnically  !t  should  be  given  at  least  twice  a 
day.    It  may  i>OH:*iblyproro  of  value  In  other  aout«  forms  of  Icad-paNy. 

Tho  local  UMO  of  electricity  is  oxeecdingly  important  to  re«toro  ibe 
toet  Aim^tion  of  ncn'o  and  muKclo.  When  Ibo  faradic  current  elicits 
a  response,  it  i>hould  always  be  employed ;  but  in  Homo  ciwe*!  (Moycr'a 
lUvctricitif,  New  York,  1S69,  p.  284)  tho  continued  curront  retains  its 
power  aAer  tho  induced  has  lost  all  its  influence.  The  rule  is  always 
to  apply  that  current  which  caunos  contraction ;  if  both  fuil,  tho  con- 
tinued cuiTent  should  be  used,  tho  poles  being  reversed  «t  intcrraJs 
of  four  or  five  secondsv  The  electrical  seances  should  bo  Iri-woekly, 
caeli  lasting  about  fifteou  minulos,  and  they  should  be  iiersoTored  in  fot 
months.  I  have  seen  groat  improvement  In  a  case  which  for  the  fint 
fbur  moothit  yioldud  no  results;  indeed,  long  after  vohintory  movement 
hsd  in  groat  iiioasuro  returned,  no  form  of  eloctricity  would  caiiM)  coa- 
tractioii  of  the  affected  muscles. 

pHTSiOLoaiOAi.  Action. — ^Tho  symptoms  of  acuto  lead-poiaoning  are 
chiefly  duo  to  its  local  irritant  action,  but  those  of  chronic  potsoaing 
are  of  wider  significance.     Movr  the  load  is  absorbed  to  produce  tbcra 
is  uncertain, — prol^ly  as  an  albuminate.    All  iho  compounds  of  lead  ^^ 
and  albumen  as  yet  discovered  by  tho  chemist  are,  however,  procipi-^H 
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tat^tl  by  alkaline  carbonates,  and  cannot  therefore  exUt  in  tho  bluod. 
v^hv  aymptonu  of  cbronio  lead-intoxIcatlon  to  bo  accounted  furaru  ^j 
tho  colic,  tho  aniemia  and  wasting,  tJio  palalas,  and  the  rare  coaea  of  oero-  ^| 
bnil  Bymptom.'i  or  of  kid(iL'y-il(_,'irji'r:ilii'ii.     In  explaining  them  wo  are  ^* 
oE]«fly  indebted   to  the  rvsi^m  Iji  -  if  Dr.  Krniwl  Harnuclc  {Archiv  f. 
Experim.  Path.  u.  Pluirm.,  1878),  who  employed  tho  compound  of  lead 
and  ethyl,  first  di»covorod  by  Locwig,     When   this  is  injcctod  into 
animals  in  lat^e  quantities  it  causes  a  rapidly  fittal  train  of  symptoms 


*  It  Munt  doubtful  whulhsttha  nuljiliur  bulhi  milljtkld  «llidln»liaD,  bat  I  bur*  mrtidnlj 
Men  gMx)  follov  their  ni*.  It  bu  li»n  <knr«l  tint  tha  lodiilg  aeti ;  bat  euet  u«  npoilad  i« 
whlob  lead  ni  oql  In  tbs  urtn*  bcfur",  nn>l  1*11*  nttrr  Iht  ailDilnldniliQii  of  (iMdntc  |*M 
Brit.  KnL  Jnurv.,  USO,  iL  U?.t).  MottDvct.  I>i.  Juhn  Uitnbitll  (  rWray.  Omi.,  It.  VI)  bM 
iAown  by  mIu^  aipsilmfOi  llinl  patiualam  iodlile  In  ulutlan  luuu)  aMloB  no  Ibft  iBtolabl* 
eorlMiiiiil*  nt'l  plimplin'o  of  liuil,  with  tli*  furmmlnn  nt  t.  tnlublo  Ind  wiii]«mDil,— 4<nibla 
lodld*  at  iMit  >□<)  potuiiuni ;  nni  Ihorsnire,  If  Ivml  liiken  Into  lb*  qtilata  b*  d*pe«it*d  la 
tbo  tInuM  ba  iDiolublfi  ^arbaaate  or  phitijih^to,  thHa  In'tf^r  fotrf  qundt,  op  tb«  ft'luiEiiitlr*' 
iiim  of  |i<}tii*<ium  EodHo,  nil)  bo  ilic^ini'f'tfl.  w^tli  Ibo  iinxliidttoii  of  a  »fitM«  h%A  toapono^t 
•nd  cdOMqacotly  ■  more  rapid  allmlnnllan  at  lb«  ImkI  vUI  oconr. 
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eridcntly  doe  to  tbe  action  of  the  oomp ound  Itself.  'Whoa,  howevor, 
tile  introduction  into  iho  eyetom  has  bc«n  slow,  a  chrosic  poisoaing  is 
produced  by  the  load  act  fVeo  in  tlio  blood  and  tisaiios. 

Under  ibeso  circutnsianc«a  a  conalant  s^inpton),  in  both  dogs  and 
tabbltfl,  ia  dlarrbwa,  duo  to  a  violently  incrca§od  poriataliiifi,  viLh,  !n  iho 
ciutlonal  attacica  of  colic.  Aa  both  the  diarrlicea  and  the  exci'!*- 
{HtalniA  are  arrustcd  \>y  atropin,  thoy  are  probably  the  rcmiill  of 
an  action  iijion  the  intcalinal  ganglia.  Tb«  colic  in  man  is  probably 
due  to  tliu  oxcitcniunl  becoming  so  int«ni*o  aa  to  cause  opasmodic  con- 
traction of  the  inuHculiir  cont  of  ike  intvntinc  and  coii»vquonl  arroat  of 
periHlalalH,  oblttomtion  of  the  intcttinal  Itimon,  and  coa^tiiMition.  If 
such  bo  tito  ca«e,  largo  doi<cs  or  belladonna  ehonld  at  onca  giro  relief. 
Dr.  Iliimack  found  that  in  doga  the  lead  ethyl  produces  violent  ex- 
citement, with  ehoroo,  con  nils  ions,  etc..  oviilontly  due  to  an  exciting  or 
irritflnt  action  upon  the  cerehnim,  and  believes  thai  this  explains  tb« 
saturnine  cerebral  nuos  sometimce  scon  !n  man. 

The  chief  symptom  of  llio  poisoning  in  fl-ogs  was  a  progrOHBire 
palsy  of  muBoiilar  origin.  The  muscle  became  oxhaustod  on  repeated 
galvanization  much  more  rapidly  than  is  normal,  and  af^er  death  was 
incapable  of  undergoing  complete  poHl-mortom  rigidicy.  The  peripheral 
nerve*  appeared  to  have  escaped  entirely.  The  huirt'tDUHcle  shared 
the  fate  of  the  voluntary  muscles.  The  muscular  action  of  the  poison 
was  excessively  pronounced  in  rabbits,  but  was  foobto  in  dogs  and  catB. 
Different  results  hare,  however,  been  arrived  at  by  Dr.  II.  von  Wyss 
(  Virchftw's  Areh;  Bd.  xcii.),  who  found  that  the  loss  of  reflex  aotivlty, 
ete.,  in  the  iVog  was  not  prevented  by  tying  an  artery  so  as  to  proteot 
the  leg  Crom  the  poison,  and  that  the  protected  muscle  lost  ita  power 
of  responding  to  electiical  ftimulation  Just  m  foal  a*  did  the  one  reached 
by  the  lead.  He  coiieludca,  thoren>re,  that  the  paralysis  is  of  cfttitrle 
origin.  Curei  is  slated  to  liave  proved  that  lead  exerts  an  irritant 
influence  upon  the  peripheral  branches  and  ganglionic  centres  of  the 
jinoumogaatric  {Gaz.  Hdfdom^  lSd3,  5&2;  from  Gtiz^etta  degli  O^pitali, 
.March,  18S3). 

The  pulse  In  lead-colJe  ia  nsuallj  very  horsL  qn^l  tftncp     Sphygino- 
graphlo  «ti»dt«  made  of  it  by  August  Prank  (^Jteutsch.  Arch.  Kiin.  Med., 
Kvi.  422)  and  Ernest  Bardonhowur  (JRerlin.  Kiin.  Wochensehr.,  1877, 126) 
have  lioon  thought  to  indicate  a  condition  of  general  arterial  spnsm, 
and  have  given  rise  to  the  very  improbable  theory  that  the  colic  is 
caused  by  intestinal  anaemia  from  voso-motor  contraction.     Bardon- 
hewer  found  that  hypodermic  injoctiona  of  pilocarpine  relievo  simul- 
taneously tbo  pulse  and  tlio  colic,  precisely  as  Uarnaok  discovered  that 
atropine  does.    Harnaefe,  however,  found  that  in  rabbits  and  dogs  tbe 
lend  ethyl  has  no  action  upon  the  circulation  except  by  direct  influence 
on  tbe  eardino  muscle,  and  that  it  does  not  produce  vaBo.rootor  spasm. 
He  ia  probably  correct  in  believing  that  the  pulse  of  lead^colio  la  due  to 
an  oTerftilncos  ot  the  blood-ves.t«Iit  produced  by  an  expiUniou  of  the 
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blood  from  the  int«6tiiies  by  tbe  MTcre  apaAin  of  Uwtr  coftta.  Accord- 
ing to  the  reecflrcbes  of  £llenberg«r  and  Uofbioistor,  in  the  Bhoop  toxto 
doBce  of  lead  greatly  depreaa  tbe  elimination  of  urea. 

Tbe  following  proparatioos  of  lead  are  officinal  In  the  United  Stales 
PbarmacopcDin : 

PLUMBI  OXIDUM— OXIDE  OP  LKAD.    MS.  fl 

Lithargf,  whicb  is  proparod  by  blowing  air  through  meltod  IcAd, 
occurs  in  small  yeliowisb  or  orango-colored  ecalra,  which  are  insoluble 
io  all  ordinary  monstnia.  It  is  rarely  used  as  a  deaiccant  astringont 
powder  for  ulcers,  but  itn  chief  employment  in  roedioine  la  aa  tbe  basis 
of  the  following  prepamtiona: 

Emplastrum  Plumbi,  or  Lead  PUiflrr,  i»  made  by  boiling  litharge, 
oliro  oil,  and  wat«r  logotber.  Glynoriii  i#  set  fruc,  and  the  olco-mar- 
garalo  of  leiid  is  fwrrncd.  Lcaid  pliuttur  occiin*  in  gruyich,  cylindrical 
mlla,  which  bccomo  mlhosiro  at  the  tumpcrutnre  of  tlio  body,  am),  spread 
upon  Icid,  \i  soniotimC9  uwd  ns  s  protocUw  to  pnrlit  cxpo«cd  to  pro«(sure, 
or  to  superficial  ulcofa  or  abrasions.  EmpiiMStrum  Resince,  or  Kesin 
Ptaster,  or  adhesive  or  sticking  plaster,  h  made  by  incorpomting  rosin 
with  load  plaxtor,  and,  spread  upon  linoo,  is  much  used  in  Burgery  fbr 
mocbaniciil  puriiosi-s.  ^mplnstrum  Saponis,  or  Soop  Ptaster,  is  made  by 
•he  addition  of  soap  to  load  plaster,    it  is  employed  chiefly  as  a  pro- 

toctivo. 

PLUMCI  ACKT.\S-ACKTATB  OP  LEAD.    U.S. 

Sugar  of  tend  is  made  by  the  action  of  acetic  acid  upon  lit]iaT;gc,  or 
upon  (tliouiH  of  lead  exposed  to  ibo  n:r.  It  occurs  in  trani!p.iront,  acicti- 
lar,  often  aggregated  crystals,  of  a  sweet,  slj-ptic  taste.  It  ia  soluble 
in  water,  to  which  It  usually  imparla  a  slight  milkinoss.  Prom  it«  solu- 
tion it  is  procipitalod  black  by  sulphiirotted  hydrogen,  white  by  soluble 
carbonates,  cliloridos,  and  sulphntet*,  and  bright  yellow  by  iodide  of 
potassium.  Jt  is  iilxo  iucoinpaUble  with  the  mucilage  of  slippery  elm, 
but  scarcely  so  with  that  of  flaxi«oed  or  of  pith  of  easaalVaa. 

I'll EitAP El' TICS. — A  solution  of  acclate  of  load  is  uaod  very  largoiy 
in  acute  cstomal  in/trimmalhus  m  a  sedative  and  astringent  lotion. 
Although  cbotnically  incompatible,  it  i*  frequently  combined  very  a<l- 
vantageously  in  those  c»hcs  with  opium.  As  n  too  concontnlod  solution 
acta  aa  an  irritant,  the  sti-ength  for  u«o  on  the  shin  should  not  exceed 
lAn  grains  to  the  ounce.  In  disciu^cs  of  the  eye  it  is  condemned  by 
oculista,  because  when  there  is  any  abrasion  of  the  cornea  it  is  very 
prone  to  dopoi^it  an  opaque  film, 

Internally,  acctato  of  lead  baa  been  employed  very  lately  in  hemf/r- 
rhage :  indued,  Professor  George  B.  Wood  coramcnde  it  aa  the  most 
valuable  of  all  aatringenta  in  kxmoptysia  (^Therapeutics,  vol.  L  p.  1&8). 
1  think  it  is  now,  however,  rarely  given  for  this  parpoao.  Ita  chief  use 
at  prwonl  is  in  diarrhta.  On  account  of  ila  ecdativo  properties,  when 
the  puri['Dg  ia  attended  with  iDflammntion  it  la  the  moat  BorTici.>abla 
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of  nil  tho  nstringonts ;  nnd,  owing  to  tfaa  prornptnon  of  ft*  actloD,  It  bi 
also  very  viihinblu  in  ciutM  with  proruso  Rorotii  dixcbargOB.  lj^^^*!^(SUf 
it^  ie  vciy  useful  whcnovor  the  di»cliargc8  have  bocomo  copious.  'Ilia 
JMt  ia  fFom  two  to  fivoCTiJn^  arw-gye  in  pill, rcpcatod  jra  «  nafa* 

J'lQUOB  Plfjibi  Scbacitatib. — ^TIio  Sohilion  of  Subacftatc  of  Lea<U 
or  GouiarrTs  Extract,  as  it  in  somotimcs  called,  is  a  colorless,  limpi<l 
llqaid,  of  a  sweetish.  Astringent  tasto.  It  is  mndo  hy  boiling  litharge 
[n  *  Bolatioii  of  acutale  of  lend,  and  has  an  alkaline  reaction.  ^Vhcn 
Oxpofted  to  the  air,  it  i-apidly  absorbs  cart>onic  acid  and  dopottita 
carbonate  of  lend,  the  neutral  acetate  being  left  in  solution.  In  ita 
KCtion  upon  llio  human  organi.im,  Goulard's  extract  rvwmblos  very 
eloscly  tho  iiimplc  ncctnlo  of  load;  but  it  ia  never  u»od  intomalljr. 
Extonmlly,  it  i»  a  favorilo  application  in  casc»  of  sprains  or  hruisfs,  as 
vniW  oit  in  S'ipcrfic'ol  injtnmnutUon.  Foi:  this  purpose  it  requires  dilu- 
tion, and  from  a  fluidouncu  to  four  fluidouncos  of  it  may  bo  added  to  a 
pint  of  water.  When  u«od  upon  A  raw  surface,  tho  stren;;th  should 
not  bo  so  great.  K  sodativo  poultice,  which  is  vcrj  highly  rccom- 
mondod  by  some  ph^iucians  in  tho  early  stages  of  inflammation,  may 
he  made  by  saturating  crumbs  of  stale  broad  with  Goulard's  extract 
ditutvd  with  four  to  *ix  limofl  il9  bullc  of  n-ator.  This  poultice  must 
bo  applied  ooUl.  The  ofllcinnl  Liquor  Plumbi  Svbaaiatis  VHultts,  or 
Diluted  Solution  of  Stibncetatc  of  Lead,  is  of  tho  slrongth  of  tbroe 
parts  in  a  hundred.    It  is  too  weak  to  be  of  much  vnliio. 

rLruBi  Cabbonas,  U.S.,  or  Carbonate  of  Lead,  Is  a  heavy,  wbito, 
tasto Icfis  powder,  insoluble  in  distilled  water,  but  slightly  soluble  in  water 
containing  carbonic  acid.  It  is  used  solely  as  an  external  sedative  ap* 
plication.  Bubbod  up  with  linseed  oil,  it  constitutes  white-lead  paint, 
and  in  tJits  form,  or  in  that  of  the  ointment  ( Unguentum  Plumbi  Carlo- 
natis,  U.S.),  it  is  a  most  ofRcient  dressing  for  IVcali  burtu.  Care  must  be 
taken  in  its  use,  howCTcr,  when  a  large  surfhoo  la  Inrolred,  aa  Icad-colia 
baa  been  caused  by  its  absorption. 

Plcudi  N iTttA.s,  U.S.,  or  Nitrate  of  Lead,  occurs  in  white,  nearly 
opaque,  octahedral,  very  heavy  cryslaU,  soluble  in  alcohol  and  in  novca 
and  a  half  paru  of  cold  water.  It  h  used  chiefly  m  a  disinfectant. 
Dissolved  in  water,  it  forrnn  Ledotjen's  Disinfectant  Solution.  It  acts  by 
docompMing  tho  sulphuretted  hydrogen,  iteolf  being  converted  into  a 
snlphnrct  of  lead.  It  is  said  to  attack  actively  the  soldering  of  pip«8 
(Import  on  Hygiene,  U.  S.  JVflfy,  1879),  Its  chemical  reactions  are 
similar  to  those  of  the  ncelato,  ftxim  which  it  may  bo  disltngtii^hed  by 
a  mixture  of  it  and  sulphuric  acid  striking  a  red  color  with  morphine. 
Nitrate  of  lead  Is  IVcqucnIly  used  In  onychia  maligna.  Tho  dead  part 
of  the  nail  should  bo  cut  away,  and  the  powdered  nitrate  thickly 
sprinkled  over  the  surface;  alter  a  few  daj-a  tho  slough  separates, 
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loitvinga  clcnn  fiiirfUcu,  upon  w1iii-h  ibe  nuw  nnl)  uaiian^  soon  fortai. 
Somollmm  aioro  thnn  oue  application  of  tlio  nmedy  is  roqutrod. 


BISMnTHUM— BISMUTH. 
Thfl  metal  bismuth  is  ueror  tuod  in  medicine  in  its  stmpio  or  motallio  ' 
tbrm. 

BISMOTin    SUBCAJIBONAS-SDBCARIJONATB    OP    BISMUTH.     V.S., 
(Bi0,CO^H(t-aBl,O,CO,.ll,O.) 

A  whita  or  yollowisb-whlto  powder.  (MtoloBS  *nd  odorloas,  totnllj 
insolublo  in  water,  solublo  with  offurvcscenoo  in  dilute  nitric  acW. 
Biwujrrit  Skhxitras,  or  Si-nNmiATK  or  Hismcth,  11.5.,  i*  a  heavy  wliito 
powdop,  odoplops,  with  a  fiiinl  ncid  taslo.  and  a  decidedly  acid  Kmclioti 
when  nppliod  to  motstoncd  litmiivpapor,  inaolubld  ia  wal«r,  xohiblo 
vithout  offorvoaceueo  in  nitric  iieid.  The  ofSoinal  procoMOo  for  the 
preparation  of  thcoo  xaltii  aru  too  compticAt«d  for  d!scu.-')<ion  in  n  work 
like  the  prc^^ent,  the  object  of  tho  various  atagos  lioing  to  got  rid  of 
ar&cnic,  wlikh  contaminntoit  ull  iho  bismuth  orca  of  Eiiropo.  Of  IaEo 
ycATS  iho  South  Amorican  bismuth  lia§  loon  InlixKiuccd  into  commorc«, 
and.  as  it  oontnin.i  no  nreonic,  oommmvial  biamuth  prcpnrationa  are 
no  lon;{or  oontaminntod. 

PiirsioLouicAE.  Action. — Tho  actions  of  tho  siibniu-ato  and  of  the 
Hiibcarbotiato  of  biamnth  nro  so  exactly  aimilur  that  thvy  can  pracUmlly 
be  coiuidurvd  as  on«.    Orttlaand  uthenof  tho  older  obM-rvoii  alt nbai«d 
to  biainulh  violent  irritant  proj)oriii>«,  rcjioriing  Huv<>ru  symptoiuK  and 
even  d<ralh  after  iCm  ingedlion.     ThuMe  ivnulta  wvm,  howovor,  due  not  to 
the  bUmiitl),  but  to  the  ai-:toii!o  with  whioh  It  wan  omliitiiinittod.    Th« 
»ohil-[ij  prcpamliunii  of  bismuth  ai-e.  it  is  true,  aclivo  irritant  piti«on« 
{>vo  BiSML'TUi  Cinu8),  but  tho  Sn.-Hjlublo  smbtiarbouatu  and  nuljnitmto, 
M-hoD  ptiru,  Imve  jmivtically  tio  irritiint  inHiionMi,   It  wiui  formerly  deniodj 
that  tlicy  nrv  diMoIwd  at  all  in  tho  altmvniary  canal,  but  it  is  nowj 
tcrtdiii  that  thi«y  an)  vory  slowly  alieorbod,  and  ih  nlowly  vliminatod.  | 
Ufiriiack  nf&rm*(_jlrzMim>tletUJire,  li^S3,  p.  383)  that  tho  metal  has  beeiij 
fouml  by  Orlila  io  thu  liver,  sjilwti,  and  nrine,and  by  Tivwahl  in  tho  | 
milk.     MM.  nor<;erot  and  ii»ytsn^on (JourMoi  deV Anatomic,  1873,  p.  242) 
6tato  thatwiion  tho  Hiibnilralo  of  bismuth  isadtniniMtcn^d  the  motalcaa] 
always  ho  dot«clod,  alter  a  few  hours,  in  tho  urinu.    Thvy  have  ali 
discovered  it  in  the  sorotu  exudation  of  dropsy,  and  have  prowd  that 
when  a  few  f;rains  of  the  Mill  meiitionM  aro  given  to  rabbits.  In  frontl 
iweuty  to  thirty  minutes  it  cun  bo  found  iu  the  urine,  kitlne^'s,  »plvei)| j 
bk>od,  and  nuisclc«,  and  even  eight  days  after  the  adniiaistratioo  can  b< 
dotoctod  in  all  the  tissues.     Five  days  aftortbe  exhihitioo  of  »  f>minme 
of  the  subuitrate  to  a  man,  tboy  found  traces  of  tho  metal  in  tht!  tivot 
and  kidneys ;  but  the  analysis  of  the  body  of  a  woman  dead  sixty-twol 
days  aftei  the  inj;estion  of  two  grammes  yielded  only  negative  ro»u]|s.^ 
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'  ''JPIiMwiltfl'  'B.  8.  Wood  al^o  hm  detected  bumuUi  in  tb«  uriiM  four  wix-ks 
iift«r  il«  ImI  oxiiibilioii  (^Tram.  Amer.  yevroto^.  A»soe^  iS93,  p.  Hi). 

TIw  di«(.>ov4)rjr  by  Tlioodwru  KocIkt  (  Votkmann's  KltnixAer  VorUaiff, 
Ifo.  £24)  tbnt  tho  most  inHolublo  bismuth  propftrtil  ion*  ava  actively 
notiMptic  li-d  to  thcii-  uou  in  surgery,  Hnd  to  tht>  lui'lkcr  diwovor)'  tbat 
wb«Q  applivd  in  very  lar^u  <iuantiti«ti  to  oxtooBivu  woundud  surt'ticvS 
lh«y  nro  capablv  of  j'ivldini;  so  luucb  biemutb  to  nbsorption  ue  to  pro- 
due*  %  poisoniii^,  w-liicb  U  <:h:iract«rizc(i  by  aouio  slomnlilift  with  n 
peculiar  black  discolomtiun  of  tho  mucoue  mombrane,  usually  bo^^inning 
apoD  tho  borders  of  the  teeth,  but  epreaUing  over  the  whole  mouth, 
followed  by  an  intestinal  caiArrh  with  ]MiiD  and  diarrhc&u,«nd  in  severe 
CAses  with  dwquaraative  nephritis,  as  nhown  by  albuminous  urine  and 
epithelial  tubecaals.  (l*or  coses,  see  Koi'her,  loc.  clt,  also  Profossor 
Peterson,  Dfuisehfi  Mel.  n'ochenschr^  Juno  20, 1883.) 

That  bismuth  is  capiiblo  of  acting  us  a  poison  in  the  lower  animals 
baa  been  abtiDdaiilly  proven  by  the  experiments  of  F.  Bal»5r  (Compt.- 
Rend.  Sue.  d.  Biolog.,  Paris,  1S89)  and  of  P.  Dalch^  and  E.  Villejeun 
{Bull  G^n.  de  TMr.,  Ivii^  1888),  whieli  xbow  tluit  whothci-  given  by  the 
mouth  or  hypodi-rmically,  repented  larg«  do«esof  itproduco  grodtml 
failure  uf  strength,  a  peculiar  storontttii,  and  eridenees  of  gostro-ftites- 
tinal  irritation,  with  death  from  exhaustion.  BntMr  ttulos  that  tho 
atomatiiis  which  it  causes  differs  h-om  Iho  sluiiialitiM  of  ptyalitim  In  lh« 
tendency  to  rapid  gangrenous  chan^^e;  and  aUo  that  the  bisuiuih  is 
eliminated  with  tho  oaliva,  bile,  and  urine,  but  has  a  distinct  tendency 
to  accumulate  in  (he  tiMsucM. 

TnEBAPEUTics. — When  bmughl  In  contuc-t  with  the  mucou*  mom- 
bniDes,  tlio  in.'^olublo  preparations  of  bismuth,  by  virtuv of  tlicir ncigbt, 
tend  to  adhere  and  lo  act  as  protoctivcs ;  they  also  exert  an  nntiiiUpUo 
tiifluraee,  an^  by  tbuir  slow  absorption  producoa  penustont, — peciilinrly 
pemtstcnt, — so'tnlivu,  astringent  action.  Thoy  are,  thorufoi-e,  of  gii-at 
service  in  tho  treatment  of  irritations  and  inflammations  of  ihosu 
mucous  mombranes  with  which  they  can  be  brought  in  contact.  Thus 
they  arc  useiUl  lo  allay  vomitinif  dependent  upon  gnstrio  irritation.  In 
simple  neuralgic  gastric  pain  following  eating,  especially  when  occun-iiig 
in  feeble,  bndJy-nourishod  subJeotA,  bianiutb  is  often  of  great  eorvioe ; 
and  even  in  cardnoma  It  may  palliate  by  alleviating  pain  and  vomiting. 
In  pjfrasis  it  is  sometimen  succeMfuI;  in  gastric  and  enteric  catarrhs  il 
is  a  standard  remedy.  In  simple  dinrrhaa  of  irritnti«n,  and  In  the 
chroRk  diarrhaa  of  canip»,  the  bismuth  preparations  are  often  very 
eOteiunt;  and  in  tho  chronic  bonxt  complaints  of  ehlldron,  cspccfally 
as  swn  in  the  "ummcr  swwon,  givpn  with  pepsin,  they  are  nlmi-sl  !n- 
\-ahiabIe.  liisnutth  w  a  very  vatnnblo  topical  remedy  in  (he  treatment 
of  mucous  in  flam  mat  ion  8  and  of  ulcers  to  which  it  can  be  npplie<l 
directly.  Thus,  in  the  beginniag  of  a  gonorrhoea,  the  iDJeclion  every 
two  honrs  of  a  mixture  containing  twenty  grains  of  bismuth  to  tho 
ounce  usually  brings  immediate  relief;  in  a  similar  way  it  may  be  em- 
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ployed  la  Uvmrrheta  and  in  aeuU  eoryxa.    In  Gonniuiy  tl  hu  bo«o  to 
eoine  ex  Mot  employed  us  a  aurj^icul  drtwiiig. 

Ai>uiHi8TiUTtox,-~In  order  to  got  Uie  best  utiainabio  rMolta  flron 
tlie  tue  of  8ubnitrat«  of  bUmuLh  It  \»  neoe«8ary  lo  vary  Iho  dow  aD<l 
iiivlliod  of  admintHtralion.  lo  •tODuu>bIo  affboUou  trom  five  to  iSlleon 
gmind  mny  bo  giveo  proforably  wb«a  tbo  •Lotnaoh  is  ompty,  in  ordc 
lliat  tbe  ki.tmulli  may  bo  dustributod  a«  olouly  aa  potutiblo  over  lii' 
gaatrio  mucous  mombntiio.  In  intestinal  dieoaau  from  fifteen  gniD# 
to  a  drachm  tnay  bo  oxliibitod  from  one  to  two  hours  after  moah  ■' 
a  time  when  tlio  f^astric  coatonla  aro  oecnptog  through  the  pyloru*^ 
Children  l>oar  proportionately  Tciy  largo  doeoe :  thuo,  fivo  to  ton  gnini 
&>ay  bo  given  to  a  two-yoar-old  iiifltnt. 


Bishhthi  Cithas.  U-S. — ^Tlio  insoUiblo  citrate  of  bismuth  ie  not  used 
in  medicine,  but  haa  biwn  introduced  into  tbo  Pharmncopoeia  for  the 
{iroduction  of  tbo  solublo  Bitrnttlhi  et  Ammonii  Citras,  U.S.  According 
to  Fodor-Moyor  {Inaug.  iJ/w^  Wdnburg,  1879),  Ihe  ammonio^ltrate 
of  bismuth  causes  in  rabbits  viotont  ti-cmblin^s  with  diorrhixa,  accom- 
psniod  nflor  liirgu  doses  by  disturbunco  of  the  soDsibility  and  of  oo> 
ordinnlion,  tetanic  <:rninps,  altered  respiration  (in  tho  be^nning  accel- 
erated and  superficial,  allorwards  becoming  slow),  continual  lowering 
of  tbo  blood -pressure,  and  dcuth.  Tlic  sntno  obsorvor  noticed  in  chrouio 
poisoning  uniUar  symptoms  with  albuminous  urine  and  after  death  fatly 
dcgenoi-ation  of  the  liver,  hc^irl,  nnd  rennl  secreting  structure.  Similar 
ubwrvations  were  made  by  Mory,  ivho  (Inau^.  Dits.,  Borne,  1SS3)  states 
that  the  doath  in  mammals  ia  the  result  of  cni-diac  paral^'sie,  and  that 
in  the  advanced  stages  of  chronic  poisoning,  when  the  blood-proMnro  ia 
vor}'  low,  it  !b  not  elevated  by  stimuliLlioi-  of  the  spiaitoholo  nerves  nor 
by  asphyxia.  W.  Stoinfold  (Arvh.  /.  /icpCT-.  Path.  u.  Pharnu,  xx.  41) 
has  obtained  in  the  fVog  ftom  the  adminiatratioa  of  ammonio-citrnto  and 
ammonio- tartrate  of  bii^muth  poeuUnr  trembling  of  the  voluntary 
intLscIcs  with  prolongation  of  contrnclion  upon  stimulation  with  tho 
galvonfe  currant,  and  alowin^  of  tlie  heart's  beat,  also  after  sulGoiont 
iloKtvt  panilyni.i  of  ner\'08  and  muscles;  offoettf  which  he  attributws  not 
to  the  binmulh,  but  to  the  ACiils  of  the  p)Opa  rut  ions.  He  Htutc9  that  the 
proper  symptoms  produced  by  the  metal  only  appear  after  somo  houn^ 
and  consist  of  motor  cxcitoment  with  rullux  cries  wbteh  aro  due  to 
irritation  of  ihc  medulla  oblongata.  In  acutely  poisoned  mauimnU  hu 
noticed  vomiting  and  purging,  convulsions  with  loKi  of  power,  slowing 
of  tlio  puLwt  and  sinlcing  of  the  blood -pnMsuro,  believed  by  him  to  be  all 
of  centric  origin.  In  chronic  poisoning  there  was  low  of  certainty 
of  movomont.wtth  cardiac  depression  followed  by  increasing  pamlysw, 
usually  ending  in  death  witliuul  convulsions.  In  hia  studiee  upon  ah- 
•orplion  and  elimination  ho  found  that  the  ammonio-cilmtoa  and  am- 
monio-tartratea  are  quickly  climiDated  through  the  ktdnej-s,  ao  that. 
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a  mlo,  after  from  t«n  to  Bftoon  ]toui-«  tLoj  cun  m  looger  b«  found  in 
the  blood,  tissuos,  or  urine. 

TasBAPEoncs. — I  know  or  no  serious  poisoning;  in  man  by  lliu  um- 
Doaio-cilrate  of  bismuth,  but  it  ia  undoubtedly  capable  of  acting  as  a 
violent  tfoatro-intoetinal  irritant.)^  It  bas  none  of  the  peculiar  propcrticcs 
wliicti  grow  out  of  the  insolubility  of  the  submtrate,  but  is  more  tui- 
trin^nt,  and  baa  boon  employed  to  some  extent  in  do^es  of  five  graiiu 
in  ekronie  diarrheal  and  in  the  acute  diarrhaat  of  retaxation.  U  ebould 
ba  adminiiitered  in  a  diluu  watery  solution,  repeated  overy  throo  to  six 
houn  pro  re  nala. 

CBRn  OXAT.Afl.    U^. 

Oxalate  of  Mrmm  h  a  white  powder,  insoluble  in  water,  alcohol,  and 
ihor,  but  soluble  in  aulphuno  acid.    It  liaa  been  employed  in  medi- 
quitti  lordly  for  the  relief  of  vomitiny,  ei>peclal!y  when  dependent 
prfynamry  or  other  forms  of  uterine  diglvrbance.    Ita  action  on  the 
<my  has  not  yet  haon  made  out,  but  it  may  bo  tried  with  sonic  hope 
Bucoowjn  CXM  Qf  Durvoua  or  ily»]K'ptio  vomiting.    The  doso  Is  on» 
throe  jpaijM,  in  pill,  tlirou  orilMU-.liuMiit.A^diiy. 

ZINCUM-ZINC. 

Zi.sci  SuLfUAii. — Svlphiite  of  Zinc.  U.S. —  White  Vitriol  occur*  In 
irregular  whi to  masscA,  tho;>urc8uti>balQof  einc  in  minut«,  transparent, 
ibaisaided,  prismatic  crystals,  which  effloresco  slightly  in  dry  air,  and 
are  soluble  in  two  and  a  half  times  their  weight  of  cold,  and  much  Icsa 
of  hot)  water;  insoluble  in  alcohol.    The  taste  is  styptic  and  peculiar. 

!hBBAPErric8.— Sulphate  of  sine  is  in  weak  solution  a  stimulant 
lOt,  in  concentrated  form  an  active  irritant.  Taken  in  dOBd 
if  thirty  grains  it  acts  as  a  prompt,  efficient  mechanical  eincUo.     In 

aller  doses,  of  two  grains,  it  is  sometimes  given  in  pills  as  a  atimu- 
iaut  aaljingent  in  chronic  diarrhaa  witJi  ulceration. 

ToxicoLonT. — Sulphate  of  ;tinc  in  lai^o  doMS  acts  on  nn  irritant 
ison,  producing  violent  vomiting,  colicky  poina,  diarrIia»L,  prostration, 
The  sympti>ms  which  it  causiiis  are  almost  identical  with  llioso 
produced  by  the  conv«i><jnd>ng  salt  of  coiipur.  Alkalios  and  their  car- 
bonatos  oro  tho  chemical  antidotes  to  it,  producing  insoluble  procipU 
tat«B.  Eggs  and  milk  should  also  bo  oxbibitod,  and  tho  eympioua 
tn.'atcd  as  Iboy  arise.  Chronic  ziuc-poisoning,  if  it  really  exists  at  all, 
is  very  rare,  and  the  metal  seems  to  bo  used  with  impunity  in  cooking- 
utonsila.  Dr.  Scblockow,  however,  afUmis  (Deutsehei  Med.  WtickeH' 
tchrift,  1879,  208)  that  ztnc.emeltore  rai-uly  live  to  be  over  forty-Svo, — 
dying  sometimes  with  catarrh  of  tho  bronchial  or  alimentary  mucoua 
membranes,  or,  in  other  cases,  of  a  peculiar  nervous  affection,  which 
commences  n-iih  burning  superficial  pains,  exalted  sensibility,  and  reBex 
activity  in  the  legs,  and  afterwards  puts  on  still  more  clearly  tho  feat* 
oraa  of  myelitis. 
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ZiNoi  OxiDtru  Ybnalk. — Comvierciai  oxide  of  zinc  ia  a  Boow-whito 
powdor,  obtainod  by  buraing  the  motal  in  tho  air.  It  Bhould  bo  ustxl 
011I7  in  pharmacy.  The  pure  oxide  (Zikgi  Oxiddu,  U.S.)  is  modo  by 
heating  tho  carbonate  until  tho  water  and  acid  oro  driven  off.  It  is  a 
joUowish-whito  powder,  insoluble  in  water,  but  aoiubte  without  offur- 
vesconco  in  dilute  acids. 

TuERAFECTice. — Oxido  of  zinc  13  used  externally  as  a  mildly  astrin- 
gent, slightly  stimulant,  and  dosiccant  application  in  akin  diseases  and 
to  ulcers.  When  given  continuously  in  small  dosos  it  is  beliovod  to 
act  as  a  tonic  and  alterative  upon  the  nervous  system.  It  has  oUo  bcon 
commended  as  an  astringent  in  chronic  catarrhal  diarrheal  of  adults 
and  infants,  and  has  been  largely  used  in  epilepsy  and  in  chorea.  The 
dose  is  one  to  five  grains.  The  ointment  (Unguentum  Zinci  Oxidi,  U.S. 
■ — one  part  to  four  of  benzoinated  lard)  is  especially  useful  in  chronic 
eczema. 

ZiKci  Casbonab  PE.SCIPITATU8.  U.S. — Precipitated  carbonate  of  zinc 
ia  intended  to  replace  tho  old  impure  native  carbonate,  calamine.  It  U 
made  by  precipitating  tho  sulphate  of  zinc  by  tho  carbonate  of  sodium. 
It  is  a  white  powder,  closely  resembling  in  its  medical  propcrtioa  the 
oxide  of  zinc. 

Zinci  Acetab.  U.S. — Acetate  of  zinc  is  made  by  tho  action  of  noetic 
acid  upon  tho  commercial  oxide  of  zinc.  It  occurs  in  white,  micacooua 
crystals,  which  offlorosee  in  a  dry  atmoBphore  and  are  very  soluble  in 
water.  Tho  taste  is  astringent  and  metallic.  The  acetate  of  zinc  n>- 
semblos  in  its  physiological  and  therapeutic  qualities  the  sulphate,  but 
ia  probably  somewhat  less  active.  It  h  chiefly  used  in  eollyria  (one  to 
two  gi-ains  to  one  fluidounco),  and  as  an  injection  (one  to  twenty  grains 
to  one  fiuidouncc)  in  gonorrhxa. 

Cadmium  is  employed  in  medicine  to  some  sb'ght  exlcnt  in  tho  form 
of  its  sulphate,  which  is  stated  to  roBcmV-b  closely  tho  sKlphate  of  zioa 
in  its  theriipculic  properties.  It  has  been  especially  used  as  an  astrin- 
gent stimulant  in  colljTia,  made  by  dissolving  half  agmin  to  four  grains 
in  an  ounce  of  rose-water.  Strangely  enough,  some  physicians  who 
have  employed  it  state  that  it  has  ten  times  tho  strength  of  tlio  zino 
Bait,  others  that  it  is  aljout  equivalent  to  it. 


CUPRUM-COPPBB. 

CUPRI  SULPn AS—SULPHATE  OF  COPPER.    U.S. 

The  Bulphiito  of  copper  occurs  in  blue,  transparent,  slightly  efflorei^ 

cent,  rhomboidal  priHms,  or  their  fragments.     It  dissolves  in  four  parts 

of  cold  and  in  two  of  boiling  wateF,  but  is  insoluble  in  alcohol.     With 

ammonia  its  solution  prerip'ta'es  a  bluisb-white  hydrat«d  protoxide  of 
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copper,  whk'h  rodlasolvcs  when  an  excoes  of  tfaa  alhall  U  a4dod,  formliig 
a  rich  d«cp-blae  solution. 

PnYftioi.oaicAL  Action. — Ir.  very  dilute  solution  Uic  nulpbalo  of 
coppvr  acts  locally  as  a  etlmulant  and  mild  a.itriiigont ;  in  a  inoru  con- 
mnti-uLud  fonn  it  in  an  Erritant;  in  powder  it  U  a  wry  mild  cauittic, 
^wblcti  [fl  scarcely  capiaLle  ot  dotilruying  «ouud  lis«uo.  Takun  inters 
|]j  in  Tory  small  nmouiiLj  and  contiDUOU»ly,  ft  i»  Uiought  to  Imto 
eorrobomnt  inSuonca  upon  th«  ncrrouH  system.  Proruiwor  Palck 
[Dtnttehe  Ktinii,  xl,  l6i>9)  hiw  found  tlnit  tlio  sulphnto  of  coppvr 
ACt«  upon  pigeon*,  dogx,  rabbita,  oLc,  M  an  irritant  neurotic  poiwn, 
Jut'ing  great  depreKoion  of  IcmpvraUirv,  with  progroasivo  general 
»w,  ending  in  ileuth,  apparently  from  Iniluro  of  roHpimtion.  Wbes 
th«  voppor  salt  was  given  liypodermically,  vomiting  was  not  produced ; 
although  whon  it  was  oxhibited  by  the  moatb,  umwia  was  very  violent 
and  porsiat«nt  In  doses  of  five  to  fifteen  grains  it  acu  upon  man  aa 
an  irrilatini;  emetic,  and  in  larger  amounts  is  an  initant  poison. 

THERAPEUTica. — The  eliicf  internal  ttso  of  sulphate  of  copper  is  aa 
a  mechanicdil  emetic  Aa  it  is  more  irritating  than  sulphate  of  line,  !t 
more  rapidly  and  in  smaller  doso.  For  the  same  ruaaou,  boworcr, 
It  b  not  so  safe  as  the  white  vitriol,  and  cannot  bo  repeated  so  frocly 
when  ita  action  failA. 

As  a  stimulant  and  astringent  Et  Is  ooco-Hionidly  admin iMiercl,  in  pill 
^Ibrm,  in  ckronitf  diarrhara  with  ulccmlioii.    In  sniull  roiionted  doses  it 
lias  been  uxed  in  various  nen'ous  nlTootions  with  doubtful  advantage. 

Tho  chief  value  of  the  io  cnllod  "  Uttt  stone"  is  as  an  esteroal  appli- 
cation. When  applied  in  solid  form  to  ulcers,  it  destroys  flabby  grunu- 
{[lationsand  exerts  a  powerful  excitant  inlluenco.  Its  solution  ids  mora 
ebly,  and  is  sometimes  omploytxl  na  a  dnissing  for  indolent  ulcers,  but 
tnoTO  fVequently  as  a  stimulant  nod  alterant  to  mueous  membraDca,  as 
jn  granular  eonJancUvUis. 

ToxiooLonr. — ^Tbo  sjnnpluraa  of  acute  copper-poitonlng  generally 
come  on  in  about^a  quarter  of  an  hour  af^er  the  iiigcstion  of  tlio  |M^a, 
I>ut  may  be  [w»Iponed  for  fnim  one  to  two  hour*.     Thfiy  (■^inwifl  of  vio- 
lent vom'ting  and  purging.  «ecoinpanli.id  by  very  ncvv-re  cplit^lcy  paino. 
the  matters  vomited  are  greenish  or  bliiiali,  the  stools  glairj",  mucoun, 
^and  at  times  bloody.    Thora  is  a  very  strong  taste  of  copper  in  the 
tnoutl),  and  ol^en  constant  expectoration ;  excessive  aalivalion   and 
■  bronchial  secretion  are  stated  by  (Jalippe  {6lttile  (oxiw/.  sur  la  Cttivrt, 
Pari*,  1S7&)  to  be  characteristic.    IX'ath  may  occur  in  a  few  hour?, 
preocdcd   by  oonvulnions,  paralysJa,  delirium,  aniestJiceia,  and   other 
[aymplomn  of  great  nervous  disturbance,  s>.>omingly  aa  the  result  of  a 
direct  action  of  the  poison  upon  the  nervous  system.    Sometimes    a 
tendency  to  syncape  i«  very  marked.    The  urine  is  usually  leaaoncd  or 
uppreseod.     Black  urine,  due  to  the  predonco  of  hiemoglobio  without 
flinaltcrod  b)Dod.corpiii>clus,  hna  been  noted ;  in  this  case,  after  death  all 
tho  tUBoes  were  found  stained  witb  altered  blood,  and  evidently  do- 
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atruction  of  the  blood  woa  tn  {mporlanl  factor  tn  tho  fhul  roetiU  {K.  T. 
Med.  Record,  xxi.  &G7) ;  Tittt}-  dcgcnontUon  oi  Iho  livor  wu  nUo  ibund. 
If  liiu  ]iittk>iit  HurvivM  for  tWDtity-fouf  bonni,  jnunjico  nearly  alwnj-* 
[kIkiw^  iiHolf.  kiusr  ihi^  profound  doprewion  with  norrous  K^rmptotm 
limy  ii<,ivulop  and  viid  in  dottth ;  biit  not  mruly  n  fitrorabio  iiwuo  resulU, 
ill  which  c-iutu  tho  Hyinptoinn  of  ga«trO'iiitvtttiii.il  inflammation  with  fever 
d«v«1op  thcmHolrw^  In  (ho  oxpuriincntii  of  Ellonhoi^cr  and  V.  Hof- 
moiHlvr  upon  aniiiuila,  |ut<JttlL(U'^'>  i^od  fntiy  dtif^nifnUitfB  "**  '*"*  ''^oi 
vrurfi  promiaoiit  phoaumcna  {Arch.  W'ii^n.  I'rakt.  Tkierheilk.,  x.  22S). 
Thi;  ooppor  us  uiid  to  bo  ulimtniitod  moro  fnjoly  with  the  salivary  and 
iiitoalinnl  socrotione  than  with  tho  urino  (Ualippo,  lof.  at,  p.  41). 

As  llio  action  of  tho  sulphnto  of  copper,  is  exocediinjljf  fflpid,  tinj 
ttntiduto  lo  bo  of  avail  must  bo  j;ivon  at  onco  and  act  quickly.  Milk 
i^nd  cgg6  are  almoat  always  at  hand,  and  aro  Iho  most  cfllciont  anttdotCA. 
Ko  time  should  bo  lost  in  attempting  to  separate  tho  yellt  IW^  tlw 
white  of  tho  CKR.  but  tho  «t;fi  ahould  be  bix>kon  into  a  howl  aa  <iuickly 
aa  possible,  a  little  water  added,  and  the  whole  stirred  up  and  oxhibitvd. 
The  doso  should  bo  ropcatod  eovoral  limes,  especially  when  thure  Is 
voiuitJDjc.VSoap  or  a  fixed  alkali  tnay  be  giren.  Tho  yellow  j>rus>'af( 
0^  potash,  when  puro,  is  barnileas,  an  J  prccTpltatcs  iiiiit&ntly  an  iu- 
Bolublti  compound  of  copper  fi«m  aolutiona  of  Ifa  salt.  TThcn  it  is  to 
bo  bad  in  time,  It  may  therei(>ro  be  umkI  aa  an  antidote  to  the  sul- 
phate. Tho  treatment  of  copper-poiaouing  aAcir  tho  adminintrntioo  of 
tho  nnltdoto  coiriii.-(l<t  in  meeting  tho  indications  lu  thoy  uiM;  opium 
Bbould  be  uiicd  frwlv.  When  death  occuiv,  the  nMulte  of  gitetTO-lntoa- 
tinal  inflammation  arc  usnally  fbund ;  Komotimw  tbo  totcstiiia  baa  { 
a  decided  bluish  tint,  and  occasionally  submucous  eccbymoees  occur. 
In  oxcoplional  cases,  it  is  said,  there  arc  no  ovidoncce  of  infiammatloo 
in  tho  alimentary  canal."  Ifattj  defjon oration  of  tbo  liver  boa  been 
noted  iy.  Y.  Medical  JUcord,  xxi.  507).        ~~' 

If  chronic  copper-poisoning  over  vxwl  among  workers  lu  the  metal, 
It  muHt  bo  vory  raroly.  Tho  chloT  «ymptvms  are  OMSortcd  to  be  "a 
coppery  tastu  in  tho  mouth,  giddinetw,  x^uin  in  the  bowoU,  vomiting, 
occasional  diarrhcea,  and  wasting  of  Hn  body"  Dr.  Clapton  {Jded. 
Timea  and  Oaz,,  June,  ISSS)  bus  pointed  out,  ae  charactvristio,  a  ^rtrt 
line  upon  tbo  gums ;  this  was  also  obsorvod  by  ProfeMor  Taylor,  but  its 
cODsiancy  is  not  assured.  Thus,  «  green  liuo  was  found  on  tho  teolb 
of  all  hut  two  or  throe  of  a  number  of  workers  in  tho  metal  oxaminoil 
by  a  commillee  of  the  London  Clinical  Society  (  T/ansacttona,  1870,  p- 
13),  but  tlioro  was  no  line  on  tbo  gums  of  any  of  them.    Allboqgh 


■I 
-i 


*  For  k  Utai  o««  of  r*pMtid  poiMnlag  by  oopptr,  vllh  nuiA  InfinvMlQa  of  nh* 
Cifa«inl«>l  «it>«rtf,  t»  t,n  iVu««  MfJ.,  S«f'*liAcT,  ISTl,  aitdnwlAi  la  i/sT/V  Ktanlji 
Jium,  J*D.  ItJi.    BournoivUt  ud  Yt«D  I  ttH*  5«((>i((|tfiH,  p.  9i9,  1874)  rvoaJ  Ivo 
drvl  >Dd  dlastj-DTC  lollllgmninu  of  motolllo  (-ipt'"'  '"  ""  '''*'  *^  *  ToiMin  win  tad  ■•' 
Ihg  iuius«allM>l  mlpbM*  (hrw  month*  prvrluuilji.    MlauU  quaaUUs*  of  dupfn  MtM  » 
bornuil  Imoiaa  bod;  (ffulf.  TUra/.,  soUI.  88 J. 
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Dr.  Faulk  (^DeuttiAe  KUnik,  Ix.  376)  assorts  Unit  tbo  tiitbitual  uwj>f 
■cctato  of  iM])per  producoH  progi>a»3iv«  j^ralytuii  wkh  failiin)  of  ro«]>i- 
ration  mill  doutb,  it  flooina  to  in«  clearly  i^taljliiilio^  tlint  Hinoll.quaa- 
tftioa  of  lliu  iHvtul  can  bo  tulccn  into  tbo  dyslvni  witbout  i'tjur}-.  liolb 
Gftlippo  BiiJ  I>rft.  Bui-cy  un<l  Duoom  bnvi)  found  the  inutttl  itlnioitt  with- 
out intlucncu  upon  tli>f3  (Archiixs  tie  Ptii/iiol.  JV'orm.  et  Pathol.,  18TT, 
ir.  133).  Gftlippo  (Ccmptct-Rcndut,  Ixxxiv.  718)  fed  biinsalf  for  ono 
month  on  food  containing  a  liirgo  amount  of  coppor  without  cuusin;; 
any  eymptomti  of  intoxiciitioii.  Furtbur,  coppor  is  hubiiuully  used 
upon  iha  continent  of  Europe,  especially  in  Franoo  and  Belgium,  in 
the  propamtion  of  voffelablos, — French  peas,  beans,  etc.,  owing  thair 
attractive  color  to  their  treatment  with  coppor,  which  can  bo  chemically 
recognised  in  them.  The  possibility  of  injnry  resulting  fVom  the  ueo 
of  euch  food  hits  been  ropcotodly  investigated  by  i-^ench  and  Bulgtan 
OOmraisdions,  anil  the  general  verdict  has  been  that  no  harm  b  pro- 
duced. The  fact  thai  twenty  millions  of  cans  of  those  food^arliclua 
are  oonsurntid  every  year,  and  that  after  thirty -six  yi-am'  contintmnoo 
of  th«  custom  It  bos  not  been  established  that  any  harm  U  done,  is 
suffioicnt  in  itself  to  prove  that  the  vegetables  are  not  poisonous.  For 
an  elaborate  roeuul  diitcuisnioii  upon  the  mibject,  coiuull  BuU.  lie  I'AauL 
Roy.  dt  Med.  de  Bctge,  voU.  xix.  and  xx.,  1885  and  1886. 

Ovrni  AcKTAS,  TJ Ji. — Acttate  «/  copper  is  !n  docp-gi-ocn,  prismatio 
CTTSlala,  yielding  a  bright-groen  powder;  n-hilo  the  impuie  iubacetate, 
or  verdiijris,  occurs  in  masses  of  a  palo.groon  color,  which  are  olloa 
oomposoii  of  minute  silky  crystals.  Dolli  ncetnlos  c-loscly  resemble  the 
eaJphale  tn  physiologienl,  lhcra])eutical,  nnd  loxlcological  properties, 
but  are  less  actire. 


AROENT  DM-SIL  VER 
ARGENTI  NITRAS— NITRATE  OF  SILVER. 


UJ8. 


This  is  olScinally  prepared  by  boating  together  silver,  nltrio  Mild, 
and  a  small  quantity  of  water.  It  is  n  heavy  anhydroun  Milt,  cjyslal- 
llzJng  in  trannluceul,  shining,  rhombic  plates,  and  having  a  styptiOi 
exooodingly  metallic,  corrosive  tasttf.  It  is  soluble  In  Its  own  weight  of 
cold  water,  nydmchlono  acid  or  a  soluble  chloride  thrown  down  IVom 
ita  solution  a  white  curdy  precipitate  whtlly  Holuble  in  ammonia.  For 
external  u-io  the  crystiiU  are  melted  and  ruu  into  moulds,  where  ihcy 
harden  intorouml,  grayish,  brittle  sticks,  about  the  sineof  agoose-fjuill, 
and  having  a  radiated  crystalline  fVaoture.  These  eonatitule  the  officinal 
Ar$tnti  nitrm  futus.  As  only  the  pure  rnlt  will  make  well-forrnoil 
ciystala,  the  impure  products  arc  always  mnnufaclurcd  into  the  prep- 
arations Jtut  named,  which  should  themfore  not  be  employed  iDtemnlly. 
Wbon  nltmto  of  silver,  either  in  ifubstance  or  in  wolutioD,  ia  exposed 
to  the  conjoint  iiinuenoo  of  light  and  of  even  a  minuto  portion  of 
organic  matter,  jt  tuma  black,  and  is  coavortud  into  au  insoluble  sub- 
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elance,  which  liaa  boon  believed  to  be  melalHo  Bllver,  but  is  nioro  prob- 
ably aa  oxide.  For  ibis  reason  the  white  stains  which  it  firat  makes 
when  applied  to  living  Uhsucs  bood  blacken. 

FBTstOLoaiOAi.  AoTiOH. — NitTAto  of  silver  ooogulatoa  albumen,  and, 
when  applied  in  ita  pore  etate  to  living  tiBsues,  acta  aa  a  cauBtt<^  coating 
tboiu  over  with  a  white  almost  membranous  film.  The  mtuiUc  action 
ta,  however,  not  a  docp  one,  becatiao  penetration  of  the  salt  Into  the 
tiaauca  la  soon  proTcnled  by  Llie  thick  and  lough  akin  or  sLralum  whicfa 
b  formed.  ^Vhon  applied  in  a  dilute  solution  it  acta  as  an  astringont, 
constringing  the  vctascls  and  overcoming  relaxation.  \\»  looal  action, 
however,  is  not  simply  that  of  an  astringent,  but  Is  certainly  peculiar 
and  apparently  altcmtivo  to  nutrition. 

Wlicn  taken  internally  in  aufficiont  do«o,  tliis  (alt,  by  virtua  of  ita 
corrosive  action,  in  a  poinon,  producing  gaatTCHintoritis ;  but  it  also  acta 
directly  apon  tho  norvoiu  systum.  Orfila  and  otbor  of  the  eoriior 
obsurvon  oxporimontod  upon  it  by  injoctini*  it  directly  into  tlio  veiDS 
of  unimiils.  VVhiMt  oxbibilod  in  this  way,  it  must,  by  coagulating  tb« 
albumen  of  tbo  blood,  produce  thrombi,  to  wbic-b  the  subsequent  symp- 
toms are  in  greater  or  Iww  measure  to  bo  ascribed.  This  method  of 
experimentation  can  iberoforo  throw  but  little  light  upon  the  action 
of  nitrate  of  silver  wbon  taken  into  tbo  stomach. 

It  is  evident  that  in  tbo  stomach  the  nitrate  of  silver  cannot  loag 
maintain  ita  integrity.  Or.  Bogolowsky  has  found  {Yirchow'a  Arehw, 
zlvi.  -113)  that  when  Iho  nitrate  Is  ailded  to  a  peptone  it  \*  mullly 
dissolved,  and  that  tlie  solution  fui-mcil  (Ioo«  not  coagulate  alhumc-n.* 
Tlint  ill  this  or  in  some  other  nnnleguus  form  sil^'cr  ts  ab«orbod  is 
pro*-cd  by  il«  having  boon  found  in  rnriotis  Internal  organs  and  by  the 
discoloration  which  fullews  its  prolractod  u«o.  Wh«n  it  is  exhibited 
for  a  long  continuous  period,  the  skin  oflon  acquirun  a  puouli.tr  bluish 
slate  color,  which  may  become  very  dark,  and  In  decided  ca»c<s  the  con- 
junctiva and  even  Uie  mucou.t  membrane  of  the  mouth  are  involved. 
The  ttilvcr  is  fbund  in  nil  the  tissues  of  Uio  akin  below  the  rete  Mai- 
pighiif  (Frommaun,  Virehow's  Archiv,  xvii.  I3i;  Riemor,  An-hiv  d. 
ileilkundu,  xvi,  296,  xvif.  3S0;  Neumann,  Medui/t.  JahTlt&ektr,  1877, 
3G9).  Professor  IS.  Harnack  assorts (.^r.;n<-iW(fW/cAr«,  1SS3,'II0)  that  in 
all  rocordud  casoo  of  argyria  at  looat  tiiiriy  grammes  of  the  salt  have 
boon  takon.  Tbu  staining  of  tbo  skin  U  always  proocdod  by  a  dark 
discoloration  of  tho  mucous  membrane  of  the  mouth  and  gums.     Both 


■  far  rMwnt  ttuiie*  of  ibti  «li>r>olcr,  leg  Iildnr*  Nva'nuia  (Ivo.  cfl.)i  slM  A.  tub  Fni|- 
■Uin  (ffW.'i.  Klin.  VfuAto..  i«t;.  }VJ\, 

t  In  no  Blibunl*  iliirly  at  t1i«  ortciD*  nt  n  (■*«  of  ttttjt'n,  Itl*iiior  Iba^l  Ihg  atlvM  >n 
the  glomorules  at  iba  klilDcj,  llie  Inllui*  ut  lli«  aorla.  ttie  eborald  (ilttioi,  nn-l  lb«  maMlKTlv 
glutdi.  Da  l)«li*i«*  Uiat  II  U  tnrtit  iefotUfA  iniidi  tbe  calls,  but  In  Iti*  otlluUr  liuuv.  Mid 
Uiat  Ui*  *Urar  pnpwBtloa  ii  roduowl  in  th*  ial»(ia<a,  and  Ibu  fioo  parllelia  «f  Ihi  illfs. 
annlnl  Ld  Iha  blogd  anil  lyiaph.  0.  Lom  [Pjllljrr't  Artlile,  xxxlv.  (H)  mhiU,  buwernr, 
that  lh«  titrgr  la  dupntlliil  ln>i<l>  ut  tb«  renal  mdothtliDiq  calk,  uiil,  u  h*  lu*  fuand  tliM 
frvtuj.liuu  bai  rvluilug  ]>jwgn,tisUg>oi  thai  tlia  allvar  ii  ndoeod  la  tt«  Mlb  l>am  a  tal  uUta. 
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Hellor  and  OrUla  railed  to  detoot  sliver  In  Lbo  arlne  of  anEmab  talcing 
It ;  but  probably  it  i*  uliminal«d,  tbougb  slowly  and  in  vorj'  BmaJl  quaa- 
tities,  l>y  the  kidnej-s. 

By  an  elaborate  acrioa  of  experiments,  M.  Cbas.  Itoagot  (Arekicei  de 
Physiotoffie,  July,  1873,  p.  356)  bofl  obovn  that  upon  all  aiiimaU  l>om  a 
ernb  to  a  dog  Uio  nolublu  Halts  or  nllvur  act  as  a  poison,  cnuain;^  in  mam- 
inala  TomitJng  and  purging,  and  in  tliQtu  and  the  low«r  animnlti  violent 
diatnrbBnco  of  the  motor  runotions,  an  shown  by  p«ralyiiifl  and  con- 
TtibiODH,  and  o^  ttig  roBpimtlon,  ending  finally  in  doatb  by  aspbyx^. 
'J'hifl  M  in  nceord  with  Uiu  observations  of  olber  invi.-sligulura.  MM. 
Rnbnteatt  and  Monrlcr  bnve  found  that  tho  almost  innlnntiiiiooiM  donth 
which  ChKi'cot  and  Gall  first  noted  at  following  tlio  injuction  of  a  lar^ 
doso  of  tho  nitrate  of  Hilror  into  the  voins  ih  due  to  a  diroct  pitrnlyzing 
inlluciico  of  Ibu  drug  upon  Die  muxcle  of  tho  heart.  M.  Roug«t  has 
never  taan  this  form  of  death  follow  the  hypodermic  or  internal  ad- 
ministralion  of  the  poison,  tho  heart  nlwaj's  continuing  to  beat  fV>r  a 
greater  or  loss  length  of  time  after  tho  cossnlion  of  roapiration,  and 
also  retaining  its  irritability. 

As  already  stated,  both  convulsions  and  paralysis  are  present  in 
acuta  arjyrifl,  or  silvor-poisoning.  Tho  convulsions  are  sovcro,  gcnop. 
ally  tetAnic,  and  according  to  Rouget  are  plainly  redox.  A  poculiarity 
noted  by  Rouget  is  the  perslalenco  of  tho  convulsions  nflcr  the  complolo 
abolition  of  voluntary  raovenionts.  M.  Curei  afBrins  that  they  aro  duo 
to  excitation  of  the  motor  tract  of  tho  cord,  aiul  that  tliis  is  prccotlod 
by  a  iiimilur  iiiflucnco  upon  tlio  sonaory  irwM  {Landoti  Sfed.  Record, 
1877,  p.  Tl). 

Tho  death  i«  duo,  in  ai^^ia,  to  cessation  of  tho  respiration ;  Rouget 
(toe.  cit.,  p.  351)  even  states  that  he  has  witnessed  llio  suspension  of  tlio 
latter  fVinction  in  the  fVog  while  tho  activity  of  the  roflox  movemonta 
was  much  beyond  normiil.  Id  tho  dog  and  in  tho  fiill-grown  cat  this 
asphyxia  is  accompanied  by  an  outpouring  of  mucus  in  the  lungs,  pul< 
monary  congestion  and  oidemA  buiiigfi>und  on  pont-morlvmexaminatioa. 
Two  ihcorios  have  been  propounded  as  to  the  esiutw  of  the  asphyxia; 
one,  that  it  is  idmply  duo  to  tho  cbolcing  up  of  tho  lungs  by  tlie  cong«»> 
tlon  and  tho  oxcosmvo  secretion  whotto  origin  is  an  nltorod  stalo  of  tho 
blood;  a  second,  that  both  the  asphyxia  and  iho  lotions  in  tho  lunga 
hUTO  tlieir  origin  in  a  direct  action  of  tho  poison  iiiK>n  the  nerve-centres. 

The  first  view  lias  boon  especially  supportod  by  Kralimor  and  by 
Rabuleau  and  MouHer.  Unfortunately,  I  havo  not  seen  tho  original 
papers  of  those  physicians;  but,  according  to  Rougot,  the  basis  of 
argument  of  Kralimi-r  i*  simply  tho  ecchymo^s  which  ho  found  in 
tiorsofi  dead  of  the  poison,  while  that  of  Rabutonu  and  Mourier  is  the 
fluidity  of  tho  blood  after  death,  and  tho  existence  in  it  of  granules 
which,  on  account  of  their  solubility  tn  ammonia,  were  believed  to  be 
the  chloride  of  silver.  The  Pneneh  obMrvers  were,  bowovor.  almost 
ccriaintr  mistalccn  in  their  belief  that  these  graaulos  were  chloride 
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of  nHfor,  Rinco  ammoni*  <iiMolvo!t  bnnutin  as  tt^fAy  as  it  doM  lb» 
cIilorid«. 

In  1864  Charcot  anil  Bull  {Oasetta  Mid.,  1864)  inado  a  svHm  o(  ox- 
fioriincnlA  in  which  a  oilvcr  Rait  that  diti  nut  coaguUto  albumvn  wai 
ii^ocWd  directly  iHto  tlie  blood.  Thoy  notwl  not  only  the  rosplrntoty 
ombamuMiioTit,  but  «l»o  tbnt  tho  hinder  axtromitics  W6rv  nudduniy 
paralyKWl,  an<l  conolud«d  that  both  tho  oopbyxia  and  th«  lung-troubl« 
weni  duo  to  an  nAoction  of  tho  contrni  nen-oui  Ajiitom.  In  18G!>  Dr. 
Bogolowaky,  of  ^o«cow,  stndiod  {VirchoK's  Archiv,  ISG!),  lid.  xU'i.) 
tho  action  of  a  poptono  of  tho  nitnilo  whon  luod  hyjiodormically.  H« 
found,  on  examination  of  tlio  btood  of  a  poiaonod  nnimal,  that  tho 
upcctnim  analysis  (/oc.  cit.,  p.  415)  botntyod  nothing  abnormal;  that 
Iho  rod  corpuaclea  appcorgd  palor  and  itioir  outlino  inoro  delicate  than 
normali  that  the  whilo  corpuHclM  wero  natural.  <Jn  tbo  other  band, 
Rougflt  {loe.  cit„  p.  361)  examined  microscopitrally  tho  blood  of  aniniale 
poisoned  with  the  nitrate  of  i^ilver,  and  found  it  perfectly  Dorinal.  The 
only  conclusion  to  bo  drawn  from  all  this  sc<jms  to  me  to  bo  that  at 
preeent  tliore  is  no  proof  wbntovcr  that  tho  symptoma  of  aoute  nrgytm 
are  due  to  altorations  in  the  blood.  That  the  embarrassment  of  roi-fii. 
ration  ia  not  due  to  local  lesions  in  the  lun^  is  abundantly  sboirn  by 
the  oxperimenls  of  Rouget,  who  found  tliat  while  in  all  animals  those 
ro^pEratory  symptoma  nre  very  prominent,  in  only  a  few  species  are 
decided  pulmonic  lesionit  found  niter  death.  FtY>m  all  thcso  facta  I 
ibink  it  highly  probable,  if  not  altogether  certain,  that  tlio  theoiy 
propounded  by  MX.  Charcot  and  Ball  is  correct.  Tliat  the  motor  di»- 
turbanco  is  centric,  not  puripheral,  in  il«  origin,  i»  nhown  by  tho  fad 
noted  by  Rou^t  (he.  eit.,  p.  354),  that  tho  niuscliM  and  non'oa  proaeno 
their  excitability  after  tho  arrest  of  the  rcpiration. 

^nio  various  fact«  which  have  been  tJiuH  far  brought  forward  in 
regard  to  the  pbysioloppcn)  action  of  Hilvor,  all]>ough  intorotting  to  the 
toxioolof;iet>  have  rery  little  roferoncu  to  it»  thcntpouUo  uae,  ainco  it  is 
never  employed  tn  pmiluco  an  aoule  constitntional  inflitcnco. 

Tlio  action  of  tho  drug  when  exhibited  continuously  for  a  longtb  of 
time  in  Inn^e  doses  has  boon  invostigntcd  by  Dr.  Dogolowsky  npon  doige 
and  rabbits.  lie  found  llint  it  produced  loss  of  appetite,  wasiini;.  slight 
lowering  of  bodily  tcmpuraturo,  diarrliisa,  diminution  of  tho  quantity  of 
urino  passed,  with  IncreaNo  of  ita  apcoil!o  gravity  and  often  with  tho  proa- 
enco  of  albumen,  and  transitory  pnralyitiH.  How  far  somo  of  these  sy  m]>- 
toma  were  due  to  tho  direct  conNtilulionn)  action  of  the  poison,  and  how 
tar  to  derangement  of  the  digestion  dependent  upon  its  local  influence, 
b  perhaps  an  open  question.  Tho  local  action  wn.s  avoided,  however,  aa 
much  as  possible,  by  tho  use  of  an  alliuminalo  or  of  the  double  phos- 
phate of  silver  and  sodium,  which  does  not  coagulate  albumen.  Com- 
parative  examinations  of  the  blood  showed  that  tlio  hnmoglubln  wtu 
diminished  by  more  than  one-third.  Tho  blood  wa«  abo  rondonx)  very 
aplastic,  as  was  bulrayud  by  the  constant  t«ndoncy  to  the  fomutiou  of 
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occhftnoMS.  As  tomo  one  bas  eag^ntod  tliAt  tbo  ^Iv«r  In  tlioeo  ciLecii 
neplncM  Uiu  iron  of  (ho  blood-corpusclos,  Dr.  Bogolowsky  nuulo  n  chem- 
ical exuminatton  of  tho  Inttor,  but  failed  to  And  any  tmcoa  of  silver  in 
them, — ^no  <loubt  bocnuso  it  wns  not  there.  Tbo  eolid  tissuea  wore  found, 
after  (loath  From  cbronic  ai^j^im  to  be  io  so  advanced  6Uff»  of  degen- 
eration, whicb  eepoi-iallv'  alTocted  epithelial  ati-ucturee.  The  firat  ohnn^ 
mw  flwollin^  and  oiHicttj-  of  the  colls,  with  obscuration  of  tho  nucleus, 
Aflor  ibis  came  fatly  degeneration,  fatty  globules  iu  the  cell,  destmo- 
tion  of  nucleus,  and  finally  of  the  cell  it»«lf.  The  liver  and  kidneya  wuro 
profoundly  influenced,  aswaa  also  the  mus<!ulnr  structure,  espcdallyof 
the  heart.  These  results  obtained  by  Bogolowslty  have  boen  in  the  maio 
Gorrobomtod  by  A.  V.  Itozsahegsi  (Arch.  Ezper.  Path.  Pharm.,  is.  295). 

The  summary  which  has  been  here  offered  compriacH  all  our  knowl- 
edge of  the  physiological  action  of  the  preparations  of  nilvor.  Unfbr- 
tonatety,  it  docs  not  throw  much  light  upon  ihoir  tlierapoutlo  uao.  The 
resulta  of  the  cbronie  poisoning  aro  so  closely  analogous  to  those  pro- 
duced under  aimilAr  circunutnnccs  by  antimony,  nrttcnfc,  and  probably 
other  metAtlic  poisons  as  to  indicate  that  silver  given  iiiternnlly  acts 
tipon  the  nuti-itioii  of  thi>  body, — iu  other  wurd^  that  !t  Is  an  aUerative. 

Therapettio**.— By  far  Ihe  most  froqueiit  oniployincntof  nitrate  of 
silver  iu  therapeutics  in  for  }i»  luctLJ  action,  either  upon  the  surface  of 
the  body  or  upon  thone  mucous  membriino*  that  can  bo  reached  dii-cctly 
by  the  drug. 

As  »  »impl8  aittttic,  the  snit  may  be  used  whenever  only  a  superficial 
action  IS  roiuirod;  for  reasons  already  given  (page  404),  it  in  Hfl[|m» 
whenovor  it  is  noocssary  to  produce  a  deep  eschar.  As  a  etiustic  and  an 
alterative,  it  is  applfcl  in  il  I  r.nm  to  many  uUvrated  surfaces,  for  the 
purpose  of  dottroyiog  tuiin'iiit^^iiil  dlrtensed  tissue  and  of  substitutin/f, 
when  the  eschar  separaios,  a  hoalihy  for  an  unhealthy  action.  Aa  an 
antiphlogitfic,  nitrate  of  silver  acta  not  only  as  an  astringent,  but  also 
in  »ome  way  not  clearly  underatoodX  In  the  various  inflammations  of 
Ijie  mncoua  niembranee,  such  as  conjunctimtis,  ^ueitu,  largngitU,  tireth 
rifis,  etc..  it  is  u»ftcl"T<>rv  I'nwucntlv.  not  only  in  the  stage  of  relaxit- 
tjoii,  but  also  in  th<i  hgginninjrof  tho  atjaek.  In  onjunetmlif.  the  solu- 
tion omployodshoiUdnotjjindor  ordinary  circumittnnces,  he  sti'onger 
tnao  one  or  two  yfti;^  ^  tha  ountni ;  and  it  should  not  bo  uood  at  alt 
If  any  comcnl  uloerotioo  exist*,  sineo  a  deposit  of  silver  is  liable  to 
occur  and  to  produce  opacity.  In  faucitit,  the  strength  of  tho  solution 
may  vary  from  thirty  to  gixty  grains  to  the  fluidounce.  Even  a  natu- 
ratod  solution  can  scarcely  bo  looke^l  upon  as  caustic  to  tho  mora  robust 
mucous  mcnibmnes.  In  ordinary  cases  of  mre  throat,  the  application 
once  a  day  or  every  alt  or  n  a  to  day  is  generally  sufficient.  It  is  host 
made  by  means  of  a  good-sixed  camera- hnii-  brush,  each  part  of  the 
inflamed  surfhco  being  distinctly  touched,  and  not  tho  whole  simply 
(laiibod  or  slopped  over  by  means  of  a  very  large  brush  or  a  sponge 
probang,  oa  Is  often  done.     In  severe  cases  it  may  be  neoeesarj-  to  use 


480  OESERAL  BRMEDtES. 

tlie  ROlutioa  twice  ft  AttyJ^.  Carl  Seiler  sistoe  that  wbilo  solutions  of 
nitrato  of  silver  of  less  Uian  sixty  grains  to  the  ounce  causo  pnio  wlien 
applied  to  the  throat,  solutions  of  oiio  huadrod  and  twenty  \o  two^ 
hundrud  and  filly  graioa  act  as  local  annwthetica,  relieving  aoronosB,  §fi<I.; 
I  usually  arreiititij^  acute  iiiflainiiiations  at  once,  if  applied  in  the  fint 
tVonty-four  tioui-^  buforu  iiiflanimutury  exudation  tins  ocourrixi  {Jovm, 
Amer.  Metl.  Asioe^  1.  206).  In  lari/ngitit,  tlio  solution  may  contain  from 
ton  to  tn'onty  gniinH  to  ttio  ouiic«,  and  ebould  bo  iipplied  with  a  bruMi 
by  tho  iiid  of  tliv  laryngoscopic  inin-or.  An  attack  of  UKlliritis  may 
eomotimm  bo  aborted  in  it«  forming  ttogo  by  tbo  injection  of  a  strong 
solution  (gr*.  xij  to  fj^i)  of  iJio  salt;  but  llio  pmctice  is  of  doubtful 
expediency,  Nnce  when  it  fails  it  f^rcatly  aggrikvates  tlio  trouble.  In 
tlio  aJvarteed  stttgfS  of  gonorrhaa,  woak  injcotions  (gr«.  I  or  li  to  f^O  &n 
often  vory  serviconble. 

Many  yours  ii!;o  (1828)  Mr.  John  Ilij^inbottom  oH^nntod  t]i« 
pmctico  of  treating  erysipdas  by  the  nitrate  of  Hitver,  and  bin  plan  hoH 
reoeired  a  great  deal  of  commendation  from  aullioritios,  but  certainly 
bas  not  boon  gonoraliy  adopted  by  the  profoasion.  One  or  two  cttsM 
of  bad  roAults,  IVom  ulceration  of  the  skin  apparently  duo  to  tko  local 
application,  liavo  dclen-ed  me  iVom  giving  the  method  a  fair  trial,  and 
1  do  not  feel  able  to  offer  any  opinion  upon  the  practice.  .Mr.  Iligc-in- 
bottom  has  more  recently  (iVad.,  1869,  ii.  34)  reaOlnnod  the  value  of  th* 
treatment,  stnlinp;  that  it«  want  of  general  adoption  is  duo  to  its  being 
•0  oflon  imjiorfcctly  carried  out,  and  givee  the  (bllowing  diroctioos : 

"  The  affucted  part  should  bo  well  washed  with  soap  and  wat«r,  then 
vlth  water  alone  to  remove  every  pnrticlo  of  soap,  then  to  bo  wiped 
dry  with  ft  soft  towol.  Thu  concitntraiod  solution  of  four  i^rniplos  of 
Iko  nilritto  of  silver  to  four  drachms  of  distilled  water  is  then  to  bo 
■ppliod  two  or  tbroo  times  on  iJie  inflamed  surflico,  and  boyood  it  oi 
tbo  healthy  skin  to  tho  extent  of  two  or  three  inchos.  The  solution 
may  be  applied  with  a  small  piece  of  clean  linen  attached  to  the  end 
of  a  sliort  stick,  the  linen  to  bo  renewed  at  every  subsoquont  applioa- 
tion.  As  the  solution  of  tho  nitrate  of  silver  is  oolorlees,  it  is  necessary 
to  pass  a  little  linen,  just  moistened,  over  eveiy  part  whore  it  bas  been 
used,  in  order  to  bo  equally  dilTused,  no  that  no  part  may  be  lofl  un- 
toQcliud.  tn  about  twelve  houi-H  it  will  bo  seen  whether  the  siolutlon 
has  been  well  applied.  If  any  inflamed  part  be  unalTeeted,  tho  aolutio: 
must  be  immediately  reapplied.  Sometimes,  even  aHor  tbo  moat  docJdod 
application  of  the  nitrate  of  silver,  the  tiiflnminatlon  may  sproad ;  but 
it  is  then  generally  much  lu«a  severe,  and  U  cvenluully  checked  b 
repeated  applications.  It  Is  doairablv  to  vinit  the  patient  erer^-  tw«lv< 
hours  until  the  inflammation  ia  subdued." 

In  superjlc'hil  infiitmni'ttiona  other  than  erysipclatmis  i  have  n-oquenlly 
DMi]  nitrutu  of  silver  in  ihiit  way,  of\en  with  great  ndi-antiigo.  Freely 
applied  to  tho  akin  of  tbo  whole  linger,  it  will  eomotimc«  cvon  abort  a 
commouciug /efoit,  or,  applied  to  tho  scrotum,  an  tpididymitis. 


4 


ASTRIXOE.VTS. 


481 


iDtcrnally,  nitrate  ut  ailrer  U.  exceedingly  useful  in  storunchio  and 
Ito  a  less  exUnt  in  cnteriQ  diaieaaee,  exerting  no  doubt  a  puraty  louoi 
iSuonoo.  In  tlint  fitm;  f  .'/  /■<yaia  characterizod  by  the  vomiting  of 
tlarffo  qunnUUci*  of  v^';!  i  ,  iiil-ii  baa  yielded  in  my  hands  bettor  noi 
llilt*  tb»n  any  uili  :  n  i  i  <ly;  and  the  same  may  be  said  of  Tronic  gus- 
lit'  ,' J  '  i>  -dti-'-f.  The  rules  of  adnilnbiration  are  identical  ia 
bwo  thr> '  I    ''.     Ill  thofirtit  plocci,  regulation  of  the  diet  Isimpem- 

tiTo:  if  II :      I  I'll  1:1     nil  uating  of  moala  ftliould  be  BUspended, 

and  tho  puiKiii  jtuwivu  i;vtry  L-.vo  or  throe  houra  a  cup  of  swcel  milk, 
with  sound  toojttod  brood  broken  up  and  tboroughly  aoflened  in  it. 
Kitrnle  of  Kilvcr  «honld  bo  administered  In  pill  form,  ono-qunrter  to 
ono-haU'  grain  thrvo  or  four  timos  a  day,  taken  when  th«  Htoniacb  is 
mnpty.y  In  Tory  Herious  comm,  when  all  food  is  rvjoctod  by  the  stomach, 
it  is  eomettmos  adTisabto  to  allow  abttolutc  roet  for  two  or  tliroo  days  to 
that  Yiscua,  th«  patient  being  fed  by  tho  rectum,  and  only  a  Utile  water 
I  anJpniB  if  ::,.  I  wttfi  opium  being  talccn  by  tho  mouth.  Under  these 
circumslaiKvu,  tliu  return  to  the  usual  method  of  talcing  food  must  bo 
very  gradual,  at  firet  only  a  tablespoon  ful  each  of  milk  and  of  limo-wator 
L  being  adminietorod  every  hour.  In  ehronie  mteritis  or  colitis,  nitrate  of 
silver  is  sometimee  of  service,  especially  if  there  be  ulceration. 

For  its  oonstitntionnl  effects  nitrate  of  silver  is  uwd  solely  in  discasoa 
.of  the  nervous  systom.  It  was  formerly  given  in  epUepty;  but  It  has 
'pnased  out  of  use.  There  is  one  aorious  objeotion  to  the  employment 
of  tho  salt,— namely,  tho  discoloration  of  the  shin  which  sometimes 
Allows  its  continuouit  UM>.  Again,  it  is  not  undorstood  In  wliiit  cIass 
tof  earns  tho  drug  Ik  of  especial  value,  an<l  there  is  no  means  of  judging 
I  M  to  iu  applicability  to  any  individual  cnso.  When  other  moans  have 
fttile<!    lT"""v.»r,  the  nitrate  of  silver  may  bo  tried  in  epilepsy,  the 
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lids  being  informed  that  although  with  proper  pre* 
f  discoloration  are  very  few,  yet  it  may  occur. 

iiinn.'  of  llie  Hpiniil  cord,  wliether  affccUng  chiefly 

iFLiI  I  .111 -■  i(  111  ill.'  liomotoT  iiM.riVi,  or  the  anterior 

nii.ntto  of  silver  is  one  of  the  Il-w 

rvjco:  although  it  most  l\'c([Uonlly 

■    i _• !ind  in  some  cases  has  apparently 

1  ■.:■■']■  Ii      '11    vilSC. 


TnxiooLoor. — Thi-       n;;  I juxKlucod  by  the  ingestion  of  large 

L  doses  of  nitrate  of  Oliver  are  partly  mtstro-intestinai  and  partly  cerobro> 
i'iplnaL  In  some  instanecs  tJio  one  series  of  phenomena  predominate ;  in 
i  otJiers,  thoae  of  the  other  class.  In  u  cnso  at  the  U&pitat  St^>Louls  in 
1S39  {Beeka  Mtdieal  Juritprudenee,  i.  675,  Phila.,  1863)  ihe  symptoms 
were  Insensibility,  violwit  convulsions,  and  dilated  pupils,  with,  on  a 
partial  return  to  coBSOtoiMiww.  iBlcnsc  gaatnepaiD;  completo  re«tonu 
tion  of  eonsclousBMs  (MjOOt  occur  until  cloven  hours  alter  admission, 
And  the  coma  rciumod  at  intervals  during  several  days. 

Vertigo,  coma,  eonvnUions,  groat  muscular  weaknees,  paralysis,  with 
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Intense  disturbance  of  rasplraUon,  are  In  these  cases  tli»  maiiifMAUou 
of  diaturbed  lonorvfttioa ;  whilst  tlie  abdomiual  syiuplomM  nrv  tboM  of 
goatromnteritia.  The  diagnosis  cau  gunurally  bo  inadv  by  the  discolora- 
tions  of  lh«  lipit  and  skin, — »t  first  wkito,  afttu-words  black, — and  by 
the  blackish  or  brownish  vomit ;  when  the  customar}' itiitidoto  husbouo 
givuii,  both  voniit  itnti  stools  lira  gonorally  white  and  curdy.  At  post- 
Riortuni  iho  stonioch  and  bowels  arc  found  corrodtd,  o^on  oochymoHcd 
and  with  patches  of  a  white  or  grayish  volor.  PoimniiDg  by  nitnttu  of 
ftilvor  is  not  common,  and  I  know  of  but  throe  f^tal  cases, — one  in  1837 
(Taylor,  Mtdical  Juritprvtlence,  2d  od„  vol.  i.  p.  319),  one  in  18G1,  a 
woman  killed  by  fitly  gntins  in  solution  in  <Uvidod  doses,  and  ono  iu 
1871,  n  cliild  destroyed  by  n  pieco  of  the  solid  stick  Ihroe-qoarters  of 
an  inc-h  long,  in  spite  of  the  uso  of  the  antidote  (Scattergood,  Bnt. 
Med.  Journ.,  May,  1871). 

The  troatment  consists  in  the  odministnitiun  at  once  of  l»r|^ 
amounts  of  common  salt, — the  chemical  antidote,— the  oonatanl  use  of 
loi^  drnughta  of  milk,  and  the  meeting  of  s^-mptoms  as  they  arise. 

The  fatal  dose  of  silver  varlee  rery  much,  according,  no  doubt,  to 
the  presence  of  substances  capable  of  decomposing  it  in  the  stomach. 
Thirty  grains  have  killed ;  and  recover^'  bas  taken  place  nfter  the  in* 
gciilion  of  an  ounce  (case,  Ilusemann,  Toxicohgie,  Berlin,  18ti2,  p.  868). 

Chronic  argyria,  or  discoloration  of  the  ^in  by  silver,  is  usually 
unacoompanied  by  diftlui-bances  of  health,  allliough  in  seroru  cases 
the  discoloration  affects  not  only  the  skin,  lips,  gunu,  and  Aclerotic,  bat 
oven  the  internal  organs,  such  as  the  liver,  spleen,  and  kidneys.  It  ii 
lhL>rcfoi\'  not  due,  as  baa  been  thought,  to  the  chloride  of  silver,  since 
llio  latter  becomes  dark  only  under  the  influence  of  the  light,  but  to  a 
deposition  of  silver  Itself  or  of  its  oxide  *  Dr.  S.  Kryiuiuiki  {Lond.  Med. 
Ree.,  August  16,  1836)  found  Uie  granules  in  almost  evory  tiwuo  of  tlie 
body,  and  states  tliiii  Ihuy  are  an  organic  oompeuud  of  silver,  the 
exact  nature  of  which  has  not  yet  been  determined.  The  minute 
quaalily  of  tJie  inotal  present  Is  ebourn  by  the  analysis  of  Venmann! 
(  Virehoui't  Archie,  xvii.,  1S50),  who  in  14.1  grammes  of  dried  liver  fouuil 
only  0.0063  gramme  of  metallic  silver  (0.047  per  cent.),  and  in  8.S 
grammea  of  dried  kidney  0.033  gramme  (0.061  per  oenL).  Greater  or 
loia  success  \\t\a,  been  claimed  for  various  tiuatmunt^  in  orgyrth,  but 
in  general  they  arc  equally  fUtile.  llogora  stotoa  thai  blistering  will 
lighten  tlitt  culur  very  much,  and  Kichinann  MsarU  (Huaomnnn,  Tari- 
ealogit,  871)  Uiat  he  hiis  cured  two  cawM  by  the  use  of  [lotash  baths 
«nd  of  soap  batlis,  each  lour  times  a  week.  The  older  autltoritlM 
commend  the  um  of  iodide  of  putAMium  internally.  Hr.  \t~  V.  VandcU 
boa  reported  {Amrrican  PrattUioMr,  June,  1872]  two  cases  in  which 
large  doses  of  the  iodide  were  given  for  many  months  for  syphilia,  ami 

*  Aeoonling  W  lUuolic^l,  Dcrmann  liiu  iccd  one  oua  In  obkh  pncsllsf  ihoilcpOtillM 
of  (b«dlv«r  Ibgro  (tore  cDkIiii*v.viunrUli'>n,  riUun  af  lucinoif,  tinging  In  tho  «sn,  dMfMMi 
•nd  tfKot  of  Lba  osoIm  niuclai. 
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the  morcurla]  vapoi->batIis  used  ut  llio  same  Umo  Pot  llie  Bame  purpooe, 
wicb  lliu  r«ault  of  a  coni|ilcle  ctiru  of  the  arj^jTia.  Tbe  bding  w^ 
gradual. 

Ai>uiHisTitATiO!i. — Tho  iiitmte  of  ullror  hIiouIcI  always  bo  given  iu 
pill,  Hud,  wlivn  it  is  lioxirud  to  obtniii  it4  oonAtitutipnal  Jnflugnco,  aftor 
kiciiIk,  (luring  tbo  procowi  of  dlgooUon  ;  but  vtima  itn  locul  n<;C!oa  on  the 
ullmuntarv  (.iituil  u  roquirod,  ilshould  bo mlminislmtKl  orio  or  two  hours 
beiuix)  mv:il» ;  oiiii  if  tbo  bowolit  lU^  to  bo  reached,  the  pill  ttliould  havo 
bocn  inH'Ju  oumu  timo  nnd  bo  tiuiivily  coatu'l,  ^o  M  to  bodiMolvod  m 
bIou'I^'  iLM  pu««ilfl(j.  When  it  is  givun  in  epilepsy  or  otl)«r  ehrunio  dia- 
ca»o.  iu  a<  1  m i n  13 1 ration  tthould  be  suependud  for  onu  vreok  nt  tbo  flnd 
of  ovory  third  wock,  and  its  omployinent  should  not  oxtcnd  oror  a 
lOQ^ur  timo  than  throo  months  witliout  a  ]irotrnetod  iiiiormitwiob. 

Argenli  yitras  bilutus,  CS.,  U  a  graylBli,  solid  Bubotnoco,  ofton  in 
orayont,  eomposod  of  oqual  p»rta  of  tho  nitruto»  of  silror  and  potoaeium. 
It  nuiy  bo  u»od  aa  a  very  mild  cauetic. 

Tho  oxi'te  of  siictr  ( Auoknti  OxtucH,  U.S.)  in  an  olive-brown  powder, 
very  Hlightty  soluble  in  waloi',  wbieh  tho  Unilod  Stutoa  i'bamiacopteta 
diroeta  shall  bo  propurud  by  procipilatinjs;  ibe  niUnto  of  silver  with 
solution  of  potassa.  It  has  been  introduced  into  modicine  aa  a  substi- 
tute for  tho  nitrate,  with  the  idon  that  it  would  accomplish  in  discMM 
of  the  uerrous  sj'atom  all  that  that  drug  ia  capable  of,  and  at  the  sanio 
timo  not  discolor  the  skin.  With  our  preaeot  linowledg«  of  the  motbod 
of  abnorptlon  of  tho  nitrate,  this  sooinA  highly  Jmprobnblo,  and  it  is 
oontratlicled  by  oxperienoo.  (Case,  PMla.  M<d,  'nmet,\\,  204.}  Oxido 
of  Allrcr  b  not  caustic  when  locally  appliod,  but  probably  ox«rt«  soino 
astringent  action,  and  it  has  beon  commended  in  pyrosit.  In  norrous 
affeoiions  it  is  probably  of  equal  valuo  wiili  the  uilruto.  Tho  dosD  is  a 
grain,  in  pill,  thi-oe  or  four  tinios  u  day. 

The  cyanide  of  tiletr  (Aroknti  Cyakiddu,  U.S.) '»  usod  solely  for 
>ho  preparation  of  hydrocyanic  acid.  The  iodi/te  (Argbnti  Iodiddu, 
U.SJ  has  boon  used  as  an  allerntivui  but  is  of  very  duuhtfut  value. 
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FBRKDM-raON. 

Since  \r*>a  comttitutcfl  n  nocoaearjr  Int«grant  portion  of  tho  rod  blood* 
oor^>U]K:lc»,  it  ia  «  food  mther  tlinn  g  medJctno.  A  vorjr  largo  propop- 
tios  of  tho  rnriotu  nnicJo  of  ordiimry  diet  oonUkln  a  traco  of  It;  md 
at,  according  to  Qu«vvnn«,  it  u  Tory  rarely  to  bo  found  ia  Dorntnl  utIiki, 
it  most  KccumttUw  JQ  tiw>  ■VBtom.  Wh«a,  liowcvor,  ibe  auppty,  iVom 
iaj  (alOM,  ia  inaufttcitDt,  or  tD«  po«ror  of  dlgMtJng  >nd  awitnilkting  it 
is  impsirod,  or  nn  nbnonniil  «xcrotion  of  it  ooount,  or  by  dlr«ct  dbcbarg« 
it  u  drawn  off  frora  tho  blood,  lu  in  licmorriiage,  •  low  tban  nonmU 
Amount  of  it  oxist«  in  tbe  body.  When  this  la  tho  ciwo,  tho  condftion 
cniliuu-ily  knoim  m  atiamia  existin;;,  the  circulating  fluid  contains 
oompanttirety  few  rod  disks.  It  U  this  stato  which  «nptimtw  tho 
great  JadiCTfii^"  ^fr  '"^  Under  Ita  ase,  ifthe  cause  of  the  •nnmia'Co 
prevented  from  operating  conllnuonsly,  tbe  color  returns  to  tho  chocks, 
because  tboro  is  an  absolute  increase  of  the  hiemato-gtobulin  in  the 
blood.  Thus,  Profvssor  Simon  (Ami»al  Chemistry,  Loudoo,  1845,  Syd. 
Soc.  ed.)  reports  a  case  of  chlorosis  in  which,  ander  the  steady  use  of 
iron  fbr  Mxty-foar  dnya,  the  globulin  increased  Ctoia  30,841  parts  to  90.80 
parts  per  thousand,  and  tbe  hemoglobin  ftx>m  1.431  parts  to  4.598  parts 
por  thousand ;  and  Cutler  and  Bradford  (^Anur.  Joum.  Med.  ScL,  1878, 
p.  78)  have  obtained  oonfinnatoiy  results  with  Ualasaex's  tabes.  This 
Inoreoso  Is  certainly  due  in  part  aimply  to  the  supply  of  tho  peculiar 
(bod  of  tho  rod  corpuscles ;  but  It  seems  probable  that  tbe  iron  acts  not 
moroiy  as  a  food,  but  also  as  a  veritable  sflmiilint  to  the  organs  which 
piyduoe  llic«e  bodies.  Siiice,  however,  we  ^ave  no  definite  knowledge 
as  to  tlio  liarly  bintory  of  tbe  red  disks,  it  Id  evident  that  any  theoiy  aa 
to  the  mclhod  in  which  iron  incTcasca  their  number  most  be  a  more 
conjoctare.  It  lias  been  generally  believed  tliat  iron,  given^io  tbe 
boaltby  subject,  would  induce  n  condition  of  oxcam  of  tho  rud  blood- 
cor]>uwIvs.  Itocont  exact  invcstigntionis  whilo  Aomovrlmt  in  discord, 
offer  ovidonco  calculated  to  nn«ettIo  our  belief.  Tho  oxpcrimonts  of 
Xasso  (Lond.  Mt/l.  R^ord,  1877,  p.  498)  upon  dogs  are  in  tkxor  of  tbe 
older  view,  wbilo  those  of  £.  C.  Cutlor  and  B.  II.  Bnulford  arc  in  oppo- 
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■tlion  to  IL*  The  Crnt  observer,  giving  iron  with  fot,  noted  Dot  only  on 
Inercaso  of  bodily  weight,  but  also  tbat  the  npeoiflo  gravity  of  the  blood 
ro90  ttom  1052  to  1060.8,  and  tho  amuunt  ot  the  metal  in  the  blood 
from  0.477  to  0.7&5  per  thousand  parts,  both  the  roRult  of  inoriuiee  in 

r  the  corpuscular  element.  Culler  and  Brudrordexporlmcntiid  upon  man, 
using  tlio  tubes  of  M.  Mfllossex,  tho  ru.tult  boing  slight  diminution  of 
the  rod  blood-disks.  As,  howovor,  tho  oxporimonts  wore  only  two  tn 
numbor,  and  thosubjocts  not  under  comploto  control  a»  to  condiliona 
of  lifo,  thuir  obBOrrnlions  can  h«rdly  bo  coiisidorud  coneluuivo. 

It  appears  to  bo  a  woll-cstablishod  fuct  that  ono  of  tho  Ibnctions  of 
the  red  blood-corpuaclus  is  to  convert  oxyi^n  into  ozono,  which  is  the 

^«fflc)out  form  of  tho  element  in  the  Bystom  (soo  paper  by  A.  Snss^ 
Viert^ia!iresschri/t  fur  Prakt.  Jleitkunde,  1S66,  Band  ii.).  The  oxide 
of  iron  outside  of  the  body  certainly  poasQwea  an  ozonizing  power 
eimilar  to  that  of  the  rod  disk.    Tbua,  a  spot  of  iron  mould,  i.;..  iron 

I  oxide,  on  linen  will  in  time  destroy  the  fabric.    The  reason  of  this  is 
the  corroding  action  of  the  osono  which  is  slowly  generated  by  tho 
oxide  of  iron.    From  a  Himilar  cauao  a  fleck  of  rust  on  a  bright  surfaoo  , 
of  atcel  will  stendily  enlarge  and  deepen.    It  would  seem  a  priori  probo- , 
bifi  that  in  tho  blood  iron  acts  oa  it  does  out  of  the  body.    If  this  bo 
•0,  by  tncroasing  oxidation  an  incroAM}  of  tho  iron  in  tho  blood  should 

,  caoM  elevation  of  tcmperaluro  and  iiicreaii(td  vlimination  of  urc«.    The 

iatudios  of  W.  Poltrowaky  ( Virckotif*  Archio,  IJd.  xxii.)  have  sliown  that, 

I'in  uses  of  aniomio,  aftor  tho  exhibition  of  iron  tho  temperaturo  does 
rise,  ovon  when  in  tho  beginning  it  was  not  below  normal,  and  that 
wmullanooualy  there  is  an  increase  in  the  daily  elimination  of  urea; 
and  the  experiments  of  Botkin,  as  (juotod  by  Saase  (1  have  not  soen  tlie 
original),  establish  the  samo  fact  In  regard  to  healthy  men.  Tho  in- 
creased oxidation  cannot  be  duo  simply  to  an  increase  in  the  oumbor  of 
the  red  corpuscles,  for  while  tlio  latter  accruus  alovrly,  Pokruwitky  found 
that  the  tempemture  sometimes  roso  within  tiro  houn  aflor  tho  exhibi- 
tion of  the  first  doso.  It  would  soom,  tlioroforu,  that  iron  acts  directly 
on  the  blood  as  an  ozonizing  agent. 

Tron_in  very  minuto  quantity  (Quovcnno,  Archivt*  de  Physiid.,  dg 
TMrap.  et  S'JIygiine,  Oct.  1854,  p.  93)  is  at  times  presont  in  normal 
nrinot  and  tho  oxhibition  of  it  as  \\  mi>tIicino  increases  the  porcontnge, 
Aevording  to  tho  researches  of  Quovenno  (p.  95),  the  elimination  of 

^  tho  ordinary  medicinal  satis  of  iron  is  always  very  slight ;  but  tho  os- 
perimonts  of  Bocquerol  (Simon's  Chemistry,  vol.  ii.  p.  26-t)  are  not  in 
accord  with  this.    The  amonnt  of  iron  tn  the  urine  was  found  by  him 


•  Dn.  V.  It.  Ug^irt  and  F.  H'illlauii  {Anh.  /.  Rrptr.  PkilK.  u.  Ptann.,  ilil.  741  bur* 
LstudlnJ  Ibo  affMU  of  tDomiDai  dvicB  of  Iho  tnxUstt  of  ImD  uid  *i>dlDiD  apoa  ttis  lower  nnl- 
J  taitt*,  Uvtb  tivgt  BRiJ  mMDinali  ar*  killfd  bj  It, — lb*  tfaiptoau  In  vru'iD-bUmli")  ftnininlt 
tbatag  'MtDlttos,  purging,  gnut  bll  uT  llio  blo«(|.pr««ur*.  nuxmlftr  >Mllnw>,  nod  Daally  oQioa 

«n4  doKlh.    Tb*  Mpcrtmeali  thaw  that  At  hwrt  it  not  math  sffsatti^  but  Ut*  tm«'  "gate 

•jrWiB  and  lb*  npinal  mutor  antra*  *n  tfinlj-iad. 
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to  TJiiy,  in  tho«c  taking  fomiginoua  propanitions,  very  greatly  txd 
uDAccoantnbly  from  day  to  day,  but  tho  elimination  commenced  aa 
Boon  as  tho  ndmimstmlion.  Dr  Znlosici  {Arch./.  Exptr.  Path.  u.  PAonii., 
jcziii.)  boli«Tes  that  his  roscnrches  havo  ahowo  that  iron  is  espvcisUy 
eliminated  by  the  liver.  Acconlin;^  to  Qnevenno,  tho  haloid  salts  ceospe 
in  the  urine  much  more  i>eeiy  ilitin  do  the  other  prupamtion.t. 

Almost  all  the  propamtlons  9f_'nin  am  morv  or  Iomi  oAtrioscnt, 
ud  4£eti  tn  the  blood  very  probably  oxert  a  direct  ^nlluenco  upon  th« 
tisaoM,  oontraoting  them  nol  mvrely  by  intrrvu^iig  their  tono,  bot  sbo 
by  acting;  on  their  vital  contractility. 

The  projm  rati  Otis  of  iron  may  he  divided  into  tboso  which  ore  soluble 
and  thone  wUfch  are  iniioluhlo  In  n-ntur.  At  fintt  sight  It  would  ajtpcar 
that  the  former  class  of  preparnlion«  would  be  lho«  most  readily  ab- 
sorbed. Tbtr  cxporimonis  of  Quevennc  (Joe.  cit.)  have,  howoTur,  dt- 
monstralod  that  theso  •oltiblo  ]>repBratioDfl  aro  largely  precipitated  by 
th«  gnstt-ic  jiiii^u  even  wUon  it  is  strongly  acid.  This  prvcipilato  i« 
probably  an  albuminate,  mixed,  whon  tho  gastric  juioo  is  alkaliix*. 
irith  tho  oxido  of  tho  motal.  It  bos  boon  iUrthor  demonstrated  bj 
Qnovennc  that  those  precipltatos  do  not  yield  so  !ar£^  a  porcontago  of 
oiulorini  lo  tho  acid  gustric  juice  as  do  some  of  tho  insoluble  salts. 
According  to  Minlhc  (^Chimie  appliquee,  Paris,  IS&6),  anor  tho  ontrancu 
of  an  iron  salt  into  tho  blood  its  power  of  acting  as  a  fomiKinoM 
tonic  depends  upon  its  capability  of  being  deoompoaod  by  the  alkaltct 
of  tho  blood  In  such  a  way  as  to  give  origin  lo  nlbitmiiiateM.  Frcno 
thuso  coniiidemtions  It  would  appear  Ibal  the  question  of  solubility  io 
wat«r  i«  of  very  little  Importanco  in  the  choice  of  a  chalyboato.  Qu«- 
Tonno  has  demonstrated  that  tho  ruduccd  iron  yicMs  tho  lai^««l  per- 
centage, and,  as  it  is  nearly  fVec  fl-om  astringoncy,  it  is  probably  (be 
best  chalybeate.  It  a  soluble  preparation  bo  desired,  tho  nmmonte  or 
potassic  tartrates  arc  vary  unirritating.  If  Mit»chorlioh  be  correct  io 
his  deductions,  tho  prolosalis  are  more  readily  absorbed  than  the  seequi- 
aalts^  and  oonseqaontly  should  be  preferred  as  a  gonoral  rule*  Whno 
fhtoly  given,  almost  all  preparations  of  iron  form  sulphides,  nbtch 
blacken  the  fiocos. 

There  are  some  persons  in  whom  iron  producer  headache:  llih  cnn, 

*  I  bars  lafl  tbla  u  In  aiiilUr  tOtlioni :  tli«  nilijwt  vT  (b*  ikMrptlvD  of  (nm  ■rfwll; 
B«d*  rc-iDTMllgalloa.  [@oa  &l<o  Birlin.  JtVin.  Wothtntrir.,  ii'St,  p.  410.)  Vntnm  Saoj^ 
of  Itual,  btUeTVt  that  na  nlUaf  Iron  an  nbiorlitil  inlatbabliioit.  ami  that  lliar4)Da  a(lh«in« 
Is  fhlorvalu  in  duo  lo  lU  lixal  Mtlan  un  lb«  gulrkjalcta.  Hit  belief  b  IhM  la  ahkomal*  ikm 
likgnai  portftj  sf  guirl«  Julon  nllb  bd  ue»Hlr«  ftmiMlon  of  •Ikklto*  nlpklJai  tkii 
thcta  alkatinr  t<>![iIiidM  ilaiicinipiac  tbc  abtnrbnbl*  nlbiiailnDui  traa  ssoipoBBdi  «f  lb<  StM, 
Siiiii  mdar  Ibsm,  Ilk*  anllDnr;  •niti.  iii(>>|<ublci  uf  kb»(|<(liin  ;  (bat  U>«  eidibary  l«ia  ) /■)•• 
nllou  occupy  ibo  alkAllna  futphldo,  anil  annn  Iho  alburalnaiu  Inn  eoin^aDJa  ■•>  >>• 
abinrhnl.  It*  hwH  llill  boNvf  upan  tlm  riparlniMiInl  raaalU  obuiiwd  bj  Uomlf  wA  ij 
Hniiibiirc*r  IZ'iltehr.  /.  FkjtIoUy.  Tinn.,  ISTS,  t>.),  wbleb  ba  boHoTM  prai*,  fini,  Ibal  In 
tba  bcattby  anbjMt  e«ntlauei  admin  Id  rail  oa  of  troD  doti  Dot  niM  tho  red  blood  oorpuHlK  ■f 
liVDioglublo  i  fteond,  that  irbcii  Iron  I*  Rirvn  il  d<>M  not  laorauo  lb*  MBomt  aiDralsl  lu  III' 
nrioo.     (6m  &1ta  Juun.  of  l^mp.  Path,  and  Tktrap.,  Doscmbtt,  1SG3.} 
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in  Mino  ciUMM  only,  bo  obvinlod  by  t1i«  use  of  laxntirM.  Tho  obs^ri-a- 
liona  of  U.  Pelit.  Dr,  K.  A.  Bubiiow,  etc.  (ZeHsthr.  /.  Physiolog.  CKem^ 
vii),  that  tho  iron  propnmtions  In  larigfe  doaos  inhibit  the  dij-eBlivfl 
proceMO",  ihroflT  somo  light  tipon  the«e  cases. 

Thkbapkvtios. — Th«  chief  in'liciitinn  for  the  use  of  iron  in  the  er- 
istence  of  arutmitt ;  tJie.contra-indiciition,  ft  state  ofp/rtAoM:  on  thoee 
point«  eufflcient  has  alrraJy  been  Mid,  and  the  p«culiBr  actions  of  oer- 
tfttp  ealJB  ivijl  be  conaTdered  uodor  1h«ir  roitpectlvo  preparatioDB. 

FsBBCu  RtDncTUM — Redccito  Ibos.  U.S^ — This  preparation  is  also 
known  by  tho  names  of  Feiri  PahU,  Iron  by  ffj/drojtn,  and  Qunenne's 
Iron,  nnd  is  au  a  chalybeate  iho  bml  of  all  tho  rariouH  medicinal  forma 
of  iron.  It  te  mado  from  the  tnhcarbonato  (Hosquioxldu)  by  oxpoRing 
it  at  n  white  boat  to  tho  action  of  KyHrogon,  which  taltos  away  tho 
oxygon  nn<\  IcavcB  tho  pnro  metallic  iron.  It  oecuoi  as  a  light,  iron- 
^ray,  taeloloBS  powdor,  which  should  bo  complotoly  dissulvc'l  by  dilute 
snlphuric  acid  without  yielding  tho  odor  of  snlphurcttcd  hydrogen,  and 
whon  tonchod  with  a  ligfat«d  taper  should  >gnit«  and  burn  to  th«  brown 
oxido  of  iron.  If  it  bo  black,  or  if  it  fail  to  answer  tho  tmts  given 
nbovo,  it  is  impure ;  and  indood,  an  offered  in  tho  ahops,  not  mroly  it 
is  entirely  spurious.  Of  nil  the  ofHcient  preparations  of  iron  it  is  tho 
(Vee«t  fVora  aetringency.  The  dose  is  (Vom  two  to  flvo  grains,  taken 
in  pill  form  after  meals.  As  it  is  entirely  taeteleoe,  it  is  frequently 
givea  to  children  in  chocolate.drops  or  toxongea. 

Fkrri  OxiDiru  Htdbatiim — nypRATun  Oxtnit  of  laom.  TT.S. — ^Tho 
Ifj/^ratei[  Setquhxi'le  of  Iron,  mndo  by  prccipitnting  tho  tereulphato 
with  ammonia,  Ih  a  redcllKh-lirown  powder,  which  is  used  suloty  as  np 
Untidotxi  U>  nraunic.  For  this  purpose  it  should  bo  freshly  prepared, 
and  Hhoutd  be  ko  moist  as  to  constitute  a  magma.  Its  virtues  are  de< 
terionitexl  by  ago,  oven  n  hen  it  is  kept  under  water,  and  are  entirely 
destroyed  by  drj'ing.  If  the  solution  of  iho  tersulphate  of  iron  be  not 
At  hand  in  an  emergency,  tho  pcrchloride  will  yield  just  as  useful  a 
product,  nnd  carbonato  of  sodium  may  be  substituted,  if  circnmstances 
neooHsitato  it,  for  tho  ammonia.  The  precipitate  falls  at  onoo,  and 
may  bo  wnshod  by  putting  it  in  a  piece  of  muslin,  squoesing  oot  tha 
original  fluid,  and  then  pouring  on  some  fVcah  water.  As  tho  Kaqul- 
oxido  of  iron  is  perfectly  innocuous,  it  should  be  very  fVecIy  odmin- 
iatored  whon  used  as  an  antidote,  especially  since  it  acts  only  when  in 
excesa.  A  teaspoonful  to  a  tablespoon  (\il  of  it  should  bo  titirrod  up  in 
water  and  taken  at  once,  the  doso  being  repented  xovcral  times  if  n«c«s- 
•ary.  The  Ferri  Oxidum  Hydratum  cum  Magnesia^  U.S.,  dEfFcrs  ttoia 
tho  hydrated  oxide  in  containing  magnesia,  which  is  lubstilulcd  in 
excess  for  the  ammonia  as  a  pn>clpitant.  As  magnoaia  h  not  at  all 
irritant,  and  is  itself  antidotal  to  arsenic,  this  new  preparation  otTors  do- 
cidnd  adranlogee  over  tho  older  anlidntet    It  should  bo  given  freely. 
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Fcaii  CuBORU  SAOcaAiLATtrs.  VS. — Sacchaaated  CABBo:iATs  or 
Iron. — TI»U  grconUh-grny  powdor  i»  nuulo  by  precipiutin;;  a  eyrupy 
wIutioR  of  tlio  sulphnto  of  iron~Gy  bicarbonate  of  sodium.  Throughoat 
tbo  uib^cKjuont  wiuliing!!!,  nn<I  liurin;;  drying,  sugar  in  kept  ooDStantly 
present  in  larjjo  nmount,  8o  as  to  prevent  the  absorption  of  oxygon, 
and  tbo  conscnuont  convoniion  oi'  tlie  protocarbonat©  into  tho  aeaqui- 
oxidd.  Tbia  to  a  very  good  chalybeate,  nogrjy  froo  from  aslringency, 
and  may  be  giTen  in  ilosoe  of  from  throq  to  Ave  grains,  in  pill  form. 
Pilula;  Fori  Composit<c,  U.S.,  contnin  tho  protocarbonato  of  iron  and 
myrrb.  They  ara  Bomelimoa  used  in  antemia  with  amenorrbtea;  one 
to  thrco  pills  lliroo  times  a  day.  The  Mietura  Ferri  Composita,  U.S.,  b 
a  liquid  prepamtion  containing  substantially  Iho  same  ingrudioDta  as 
tho  compound  ptlU.    Dose,  one  to  two  tabl«npooiifitU. 

Fekri  Sclphas — Soi.rnATR  or  Iron.  TJ.S.  (FoO;SO,  +  7ITO— 
FeS0,-)-7U,0).  The  iiuru  protoMilpliatu  of  ii-on  w  miido  by  dimolring 
iron  in  dilute  Kulphuriu  ac-Id.  It  occure  in  Iramtporwnt  uOloruscoDt 
rhombic  pnBinH  of  a  pulv  bluiitb-grecn  color  and  a  motallic  styptic  taMte. 
The  »iil]ihato  of  iron  i»  a  vury  decided  f  iripgcat.  and  in  a  eoccentraled 
form  nnil  HtitSciuul. amount  acta  ^  fn  JnrfHnt  pfljfg"  producing  romil- 
ing,  purging,  and  gtiHtro-inteHlinal  infliimmutlon.*  Externally  luTioIu. 
tion  (hvo  to  Iwunry-fivo  gniini*  to  the  lUiidounoo}  in  u»cd  ns  an  luttringent 
lotion vj  It  has  Wen  e^jKioiiilly  rucommunilcil  in  tliis  form  (Ji  to  Oj)  to 
enapelaa.  Ah  a  simplo  obniyboate  the  suTpliaic  of  iron  should  novel 
be  Uflcd.  In  chronic  diarrketa  it  is  sometimes  employed  as  a  tonic  astriu- 
geat.  Dose,  five  gr^iins;  in  the  fonn  of  the  dried  sulphate  iFem  Sul- 
phaa  Rr3iccatus,  U.S.),  three  grains.  Ffrri  Sulphas  l^irnpitatui,  U.S., 
is  simply  a  pure  ferrous  sulpbule  obtained  by  precipitation,  nnd  may  be 
used  instead  of  the  older  pi-eparatlon. 


LlQiion  Febri  ScB.<trLPHATia — Mossbl's  Solutioji.  U.S. — The  t^u- 
tion  of  the  avlaulpkatf  [of  the  aosquioxide]  of  iron  f often  inconoetly 
called  solution  of  tbo  iiursulphafeof  Iron)  is  a  most  powerAil  astringent 
and  Btyptir,  and  i.-)  uittid  solidly  ns  such.  It  Is  but  slightly  irritant,  and 
is  tho  best  of  all  tho  iiHrririgt;nt:«  fur  stanching  hemorrbage  vhen  it 
can  bo  applied  diroc-lly  to  the  part,  as  in  extcrnul  wounds,  or  in  hatna- 
iemtxis.  la  henuicrhago  fl'OJii  tiio  jlpniach,  [«a  dropa  of  _it  iPftjr  bo 
giTOnJn  a  tablespoon f\il  oX  water,  the  doso  being  repeated  as  ncccasary. 
yAppIivd  by  menni  of  tbo  atomiKcr,  it  is  oflen  very  efRcicnt  in  temep. 
tjiaiM.  In  such  a  cn>w  tho  lUiid  to  bo  ntoniiKcd  should  have  the  strongth 
of  from  five  to  twenty  drops  toAhc.ounce.  The  inhahiiion  should  last 
IVom  five  to  fifteen  minutoH,  and  bo  repeated  at  Jnter^'als  of  an  hour 
or  longor.    It  is  very  essential  that  the  liquid  should  bo  finely  pulver- 

*  la  ft  euo  rnpnrted  In  iIk  A'.  )'.  Mut.  Jotni,,  xixtlii.  101,  tit*  ailj  ijBjituuit,  u 
(tatal  hj  tlio  iiaiinnt,  Hvn  ahioltjr  n«iir»ua  :  lill!«  cun11drii<«  mn,  hoiroor,  b<  mpofed  lu  lli« 
ptUcar*  raport  ot  ^^fuiitoini  or  at  lb*  BHntuill  logsiloil. 


IzetLX  [n  dip/Uieriii,  Hoaael's  solution  b  very  valuable  applied  tn^vly, 
of  uill  etreugth  or  <lilule<l  j»ro  re  naM,  to  the  throat  every  tbree  to 
twolvo  houra.  In  ov«rdo»e,  Honsefs  Bolutioii  la  au  irritant  poison :  the 
anttiloto  b  wuip  or  an  alkaline  tarbonato. 

Tlio  SolHthn  of  (he  Ttrsviphate  (Liquor  Frhri  Tcrsclphatib,  UJS.), 
I  owing  to  iu  ii-ritoitt  action,  is  u»od  only  (o  inako  thu  »caquioxi<lv  prop- 

IarnUoiw. 
TiKcrtnA  FMaiCHLOEiDi— TiscTcaKopCaLouiDiorlBON,  U.S.,eo«- 

1  tains  ihc  Boeijuichlorido  of  iron,  hydrochloric  ncid,  nn<t  aloohol,  and,  from 

I  tho  relictions  of  the  last  two  ingrediontB,  bydrocblorio  other.  It  \»  pre- 
pared by  adding  ulcohol  to  the  officinal  Liquor  S'trri  Vhtoridi,  and  is  n  rod- 
dieh-ycllotr,  astringent,  irritating,  Bomewhat  corrosive  liquid.  It  is  an 
excellent  chalybeate,  poascesed  of  peculiar  propcnios,  probably  in  some 
meaaure^due  to  tL«  ether  which  it  contains.    Itiaa  dinreiio,  inereasing 

I  often  very  decidedly  liio  daily  urinaiy  8ocrction.  It  appears  also  to 
exert  an  oniringent  influence  upon  t]iu  uHiio-geuitnl  mucous  membrane, 
ftfid  is  fhiquonlly  enijiioyod  with  liiwtiiro  of  cnntharldos  In  j'^rt^  Sa 

l^Aronif  lirujht't  dinvufe  it  i»  oflen  of  very  great  Mr%-ico  as  a  chalybeate 
diuruiii;.  In  rri/.y 'j>r!ts  it  in  contitnntly  ompbywl  with  rwmarkablo  iiv 
mtlta,  QontrollivL:  'I  '  li-'  ino  in  a  mnnnur  not  yot  understood.  Analogy 
baa  BUggo*tcd  lib  umiA^ymcnl  in  other  adynamic  affections,  sticli  as 
MplttAtrid  and  pucania,  but  its  value  in  these  dieonsos  is  much  more 


doubtflil.  Locally  it  is  used  as  an  astringent  in  soro  throat ;  for  this 
pnrpoM  its  strength  should  be  roduoed  at  looat  one-half.  As  it  is  very 
'destructive  to  the  teeth,  core  ought  to  be  exeroised  in  it«  use  about  the 
mouth,  and  also  in  its  adininiatnillon.  Tha  dOM  ia  from  fifteen  to 
thirty  drops,  ifiyon  as  a  chalybeate  throQ  tlnosji^day;  in  erysipelas, 
OTBry  two  or  three  boura.  The  orange-yellow  cryslalline  deliquescent 
&tJHiehloriJe  0/  Iron  (Fnaiti  Chi^riduu)  (Fo,ci,— Fc^Cl,)  is  officinal, 
but  IB  very  raruly  used. 

Sraoms  FEnni  Iodidi.  U.S. — Tho  Syrvp  of  lodtdt  of  Iron  coMtuan 
7.33  per  cent,  of  the  dry  protiodido  of  iron  in  the  fluidnichm,  and  is 
made  by  ngitnting  iron,  iodine,  and  water  together,  and  adding  hot  s>Tup. 
It  Is  •  transparent,  greenish  liquid,  of  a  sweet,  ferruginous  taste.  It 
dopoaitsliojwdiment  on  Cooping,  and  should  not  affect  the  color  of 
dtareh.  If  it  strikes  a  blue  color  with  the  latter  substance,  it  contains 
jf«o  k>dino.>(Tho  syrup  of  iodide  of  iron  is  a  favorite  remedy  in  thotw 
cM«s  of  luucmia  ill  which  there  is  a  distinct  scroAiIoua  taint  ^It  is 
believed  to  potwcBs  the  peculiar  alterative  powere  of  iodine,  oonjolnod 
with  tho  tonic  properties)  of  iron.  It  ia  much  used  in  acrofalosia  oo> 
cnrring  in  aniemic  childron ;  but  it  certainly  poaaesacs  no  advantages 
over  a  ferruginous  tonic  and  iodine  when  glvon  separately  but  almuU 
taneoudy.  Inifoed,  it  seems  to  mo  uncertain  whether  it*  uh«  la  aa  cfToo- 
tive  08  the  separate  administration  of  Iodine  and  iron.    The  doM  of  It 
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for  n  cliild  two  yoare  old  i)>  fivc^to  t«i). drops;  fbr^^ adult,  tbirly-^ 
forty  minim*.  As  it  nfTccts  tlxo^tcoth  vary  sorkniBly,  it  should  always 
ly  frwly  diluted  whpn^tikcn,  and  thfi  Jiu^utb  aboi^  b^  wall  Traahett 
sftorits  iidmiDititrtttion. 

Fkbu  Iodidch  Saccbabateh.  U.S. — SactAarated  ladtdt  af  Iron  is 
a  yeUowiftb-ybito  or  grajiab  poyder  which  rcpreaenta  the  chemical^nnd 
medical  prqportiea  of  tlio  corroi-;  ■  aytjip,  being  propHiyil  liy  a 

parallel  proccaa.  It  may  bo  aubnL,  ■  :  i  r  tlvu  ayrup  in  do!ti»  of  from 
two  10  Gre  ^ains  givoD  in  pUl.fijnii- 

DiALTXED  Irok. — Femm  Dialyiiatum.~T\ii»  h  a  door,  neutral,  neiiriy 
taxtolesa,  dark-rud  Ii<iuid,  pnii)arvd  by  diiilyeing  a  solulion  of  Iho  chlo- 
ride of  iron.  Il«  oxact  nhomiuil  coinpi>7iition  is  uncertain.  It  contniiu 
a  minutv  projwrtion  of  chloridv,  and  it  is  possible  that  the  uron  exists 
as  a  ba-4iu  oxychbridu.  Il  b«iire  dilation  with  pure  wntor,  but  is  at 
onm  proi'ipitntod  by  allcitlios,  al:noi*t  nil  soluble  salts,  and  many  or:ganio 
substancuB.  As  tho  iron  oxido  in  this  condition  is  ncuible  to  poss  through 
animal  mcmbranos,  it  has  been  nsMi-tod  tbat  it  cannot  be  abHoH>cd. 
Clinical  experionco  shoivs,  howover,  that  it  is  absorbed,  and  a  priori  it 
socms  certain  that  tho  dialyzod  iron  must  undergo  change  the  roomeiit 
it  enters  the  stomach.  In  what  form  absorption  taicoa  place  we  do  not 
know.  Ita  laalelessnese,  hnrmlcsenesa  to  the  tcetb,  and  comparative 
Arevdom  from  aatringoncy  hare  rendered  it  a  favorite  chalybeate,  not- 
withttiiiiKling  its  foeblcneso.  The  aaacrtfon  fVequontly  tna<Ie  that  it  novcr 
coiisiipalvs  in  an  error.  It  should  never  bo  uned  in  combination,  Tho 
dose  is  twenty  to  forty  dropa.  DialvEod  iron  la  antidotal  to  arsenic. 
It  is  harmless,  and  in  cwci  <>C  poiKoning  a  tabluejwonful  should  bo  ad- 
ministered nt  once,  and  repeated  pro  re  nata  (see  Plula.  ifrd.  Timet, 
Tol.  viii.  pp,  104,  151,  335). 

There  aro  four  officinal  Cltmtcs  of  Iron,  nil  soluble  in  watoT."  Two  of 
those  (Ferbi  CiroAS  and  l-'Eitai  et  Ammomi  Cituas)  occur  in  ganiety* 
rod  scales,  and  are  simply  mild  cbalybcntcs.  Dom,  five  grains.  The 
Citrate  of  Iron  and  Quinine  (Kebki  et  QtriM»,E  Cituas)  is  in  transparent 
scales,  varying  from  reddish  brown  to  yellowish  brown  in  color,  with  a 
tintofgrocn.  Tho  Cilrale  of  Iron  and  Strychnine  (_Fiaiai  STSnrcBjnsM 
CiTOAa)  contains  one  per  cent,  of  strychnine. 

There  ore  two  officin.il  Tartratei  of  Iron  (FKn»t  et  Aiimoxh  Tabtras 
and  FsRKi  ET  PoTABsii  Tarpras),  both  occurring  in  gamcty  scalea.  and 
both  soluble  in  water.     Dose,  five  grains.    Tho  Lactate  of  Iron  (Perri 


•  Dr.  GlaOTCck*  (.InJl.  /.  Erpfr.  Pali.  ■.  Pinrm,,  tTii.  *M)  hu  vipvilatMaJ  «psa 
labbiU  hy  thg  l)T|H>iI<irinig  iiijicliuu  ul  L-ilruli'  o!  ln>n.  Ila  Sod)  ttMt  tin  Ina  tfpmn  !■  Ih* 
■Hon  Id  b&ir  kD  hour,  thiit  ilir  iniiiiiiiim  prciponlnn  \t  nothti  la  tBO  la  bar  boon,  uul  that 
bAoi  twonty.llTD  hcan  allvinitlioa  «nuaa.  Id  idiii  1i>  italn  liiui  lh«M  iJi]«ellou  at*  nil 
^nnt,  (nil  the  thsraptutU  rfTMU  ttiittOtOTj,    Tbe  il««e  of  tb«  «itMM  iMsd  $m  Ml  sdall  «M 
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'  Lactas,  TI.S,)  occars  in  jtn>etiiab-whit«  cry8tAUiD«  crosta  or  grains,  sol. 
■ij^le  in  fort y-oight  porta  of  water.    Jt  ifl  a  good  chalybento,     Uoso,  five 
^'gntliift.    "IhoTo  oro  two  nfflc:fmil  Phosphates  of  Jr<i»,  which  may  bo  nsed 
In  Bre-grain  doaoa.     I'ii:i  i   I'iiosphas  is  a  brifjht  slate-colored  insolu. 
bte powdar.     Febri  r.  i-  .1  1:  ^e-u^  i_3  _8n_ oxccheat  preparaUon,  QOcur- 
rinjg  in  appl&-f^ri'<'i  --■  ..ru.'wlmt  nolublo  iii  water,  and  nearly  ftvp 

ftflm  qftt'1"g6P"''  '■' '  '   '  ■  I  ■  ii  '■    'I  Amnionio-ferrie  Alum  {Vmant  tr 

AyuoNii  Snt,pnAa,  IJ.S  J  occum  in  ociunedral  cryslale  of  a  palo  violot 
color.  It  ia .freely  Holuila  in  water,  is  very  n^trin^iit,  and  is  uaod  only 
in  atonic  leveorrluBa,  lu_wh]cb  ail.  <  !i  r.  ru.irkod  bonofit  is  pn«D  gained 
by  tb«  eachibillon  of  It  ii:  flvi-yinin  dutma  Ihroe  timi»  a  day.  Bro- 
mide tf  Iron  (not  officinal)  haa  recently  been  highly  rocommondod  by 
Dr.  Da  Coata  io  choroa  and  incontinence  of  urine  in  eliildron  (Medical 
and  Surgical  Rrporter,  1974).  He  jpves,  to  a  chili  t^>"  "i-nins,  tUseoIvod 
in  By  run,  snd  rajiidly  increa.4o<i  the  doHe  to  tU'  uis.    jn  a  (bw 

trials  1  kavfl  founi]  it  unelcss  in  choroa. 

UAXflANKSE. — Tho  Black  Oxide  of  Manganett  (SLvxoaki  OxiDtiu 
KlODLVM,  CjS.)>  nn^  tbo  Sulphate  (Manciani  Suuuas,  U.S-),  havo  beun 
KUppoMd  by  somo  to  possoiM  Uioraixiulic  properties  similar  to  ttiOM  of 
Iron.  Tho  motal  nianganoJtiuin  cortitinly  exists  in  the  blood,  but  iU 
saltM  have  fiiitod  to  gain  tho  lonliiience  of  the  profi.isiiion,  although 
highly  recommooduil  by  Uurmoii,  of  Belgium,  and  l>y  Pelruquin  (A'oii- 
twUe*  jReeherekes  <tu  Manganiae,  2d  ed.,  Paris,  1852,  also  Bull.  Therap.^ 
March,  1S52)  us  nn  adjuvant  to  tho  chalyboat«9.  In  Dr.  Giirrod's  ox- 
poriincnts  Upon  aniomia  (^Mtd.  Times  and  Qat.,  iSG3)  tho  preparations 
of  mangancito  failed  to  be  of  aervioe.  C.  0.  Qmolio  is  eaid  (  U.S.  Disptn- 
fitori/)  to  have  found  the  aulpliat«  act  as  a  powerlXil  cholagojfue  on  the 
lower  animala ;  and  Dr.  Tliorason  states  tliat  it  is  a  purgative  to  man 
in  doses  of  ono  or  two  draohms.  Dr.  Lcand  affirms  (^Qlaagoie  Med, 
Juitrn.,  Jan.  1865)  that  the  oxide  of  maoganeso  is  therapeutically  equivo' 
lent  to  the  proparationa  of  bismuth  excepting  in  tliat  it  doca  not  con* 
slipate,  and  that  it  may  bo  used  with  advantage  in  ^nttrainia,  f^rMi>, 
and  aimiigr  stomachic  dcranyamepta. 

ACmOM   S0LPHURI CUM— SULPHURIC   ACID.     U.S. 

Oil  of  Vitri'>l  (80^,110— II^SO,)  is  whon  pure  a  oobrlcs^,  hwjvy 
Ijiuld  (»p.  gr.  1. 913).  On  vxpo«urv  to  tho  air  it  rapidly  absorb*  mui^t- 
orv  aiij  beooincB  lca»  denso.  When  ite  epociSc  gravi^  ia  1.78,  it  do. 
I»oai(«  cryatjils  of  the  bihydrutod  acid  at  2S'  P.,  and  may  burst  tho  glim 
in  which  it  i:*  kcpL  Owing  to  its  great  nUinity  for  water,  it  is  used  in 
chomiatry  fj»  11  d,s9it.-auit. 

PuriiiOLOOicAL  Actios. — Concentrated  sulphuric  acid  is  poworftilly 
corroaivo  of  both  animal  and  vegetable  tiwuoa,  abstracting  the  elements 
of  water  and  leaving  th«  carbon  untouched.    It  conaequently  UaeAoH 
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organic  inatlor  at  tLo  aama  timo  that  it  duittroys  \la  tcsturo.*  Wlicn 
adminiAtoKil  in  therapoutio  doses  and  abaorhuil  into  the  btooil,  it  is  con- 
verted into  ftuljihates,  and  aa  such,  so  flir  aa  U  known,  ts  nliminalod. 

It  ftarjpiw  hy  ihw  Wi'lpflj'Bi  as  lias  bcon  proved  b;  Dr.  H.  Bcdco 
Jones  {LetXurea  oti  Pathol,  and  Therap.,  London,  1SQ7)  in  regnrd  to 
Urgo  therapeutic  dosea,  and  is  attested  hy  llaukopiT  as  occurring  nftcr 
poisoning.  Aa,  however,  the  amount  of  elimination  by  Lbo  kidneys 
Moms  to  be  slight,  it  Is  very  probable,  as  Dr.  Headland  (^Action  of 
Maiicines,  London,  1S52)  conjectnt^H,  that  it  is  excreted  both  by  tlis 
towerjaufel  and  by  the  sttin.  lioeally  annllod.  diluta  aiilniiiirifl  ntiid  w 
$n  aati-ingcnt,  anSt^jnical  experieiiee  proves  that  it  exerts  a  similar 
a^gn  wlua\  f^leyi  Int^  tha  syatom.  Under  Hiich  circumstances  its 
astringent  Influencols  moat  marked  upon  ihoskin  and  intosUne, — parts 
which  are  believed  to  oxcreto  it:  it  is  tbcrerore  possible  that  this  action 
[a  In  a  luoaaure  local,  and  dcpondetit  upon  the  presonco  of  tbo  cxcrotod 
acid-t 

TiiKBArsuTice. — Concentrated  sulphuric  acid  is  not  rareJx  used  as 
aa  eacborotic,  for  which  purpono  it  is  iuixod_witb  fincly-powdored 
chnrconl  so  ns  to  form  a  paste.  AjipropHutvly  diluted,  it  has  boon  used 
OS  a  slim  11  Lint  ftnJnSlringont  lotion  in  venereal  and  other  indolent  ulcert, 
lotornally,  »nlpburio  iifld  is  very  iiacfiiTaa  an  astringent  in ^q/U^^^im 
tweats  {tii'jM-xae/its)  and  in  pry^nao  Mrout  tiiarrhreat.  I  have  used  it 
with  great  advantage  in  the  tudden  aerous  vomitjng 
iafimta  known  as  cAofrm  infantum. 

It  has  beoii  employed  with  advantage  in  cholera,  and  a  remarkable 
eorios  of  obaorvations  by  Dr.  E.  G.  Curtin  {Phila.  Med.  TiWf  vol.  iii. 
pi.  049)  at  U-ast  Airnish  good  reason  for  further  testing  its  powers  as 
a  prophylactic  against  this  dieeaBC.  The  fuels  recorded  by  Dr.  Curtin 
are  as  follows.  A  very  severe  epidemic  of  the  disease  coomkI  in  the 
Insane  Department  of  the  Philadolphia  Almshonae  within  twelve  hours 
after  the  lunatics  wore  all  put  upon  the  free  use  of  sulphuric  acid 
lemonade;  the  only  now  caae  after  this  being  in  a  man  who  roftiaed  to 
tho  pn)p!iyIactio,  Two  days  after  the  use  of  the  sulphuric  acid 
Htoppcd,  two  new  cases  occurred,  and  the  epidemic  was  again 
arrested  hy  the  use  of  the  acid.  In  the  mir!»ical  wards  of  tho  Uospital 
Department  the  acid  was  used  team  tho  beginning  of  the  epideroJoj 
and  these  wards,  although  in  no  way  isohitod,  were  tho  only  parts  of 
tho  instttution  iinvinilcd  by  the  disease. 

Sulphuric  acid  wiis  furmorly  used  in  hemorrhages,  hut  is  now  rarely 

STbaobMrntEoD  of  On  ICiimplr§.Rmiiiii,  1ST&),  Ihht  eomldenibl*  <)o*Dlllba  «f  illlut* 
MliU  eka  b*  lq}oetCd  Inlo  (ha  tlood  without  cnuiing  owKuUtlna  or  mHoik  dwlBrlwn«e.  bM 
b«*0  WDBrmod  bj  Dr.  Paal  GBltctann  ( t'trcJi av'i  Arihir,  Uii.  MM).  Tb*  aedd  tt  piubobljral 
ansa  naiiCrnlittd  by  t)i>i  alkkli  of  Ibc  lilooif. 

t  Th«  MtlOD  oT  lirgii  bat  Dot  Mrruiirs  <loM«  of  mlnvnl  u<d>  apon  uilmalt  bM  bMO  to 
Km*  ulnnl  atuiUn;!  hy  Pr.  P.  Ilorinuixnr  IPra;f*r  XrJ.  Wottmnkr.,  I8TV,  1*.  TS).  Polh, 
hg  b«)<t*a,  reiulta  tram  upbjiia.  dao  to  Ihc  B"lilLBKation  In  tb«  bkod  «f  tfa*  »lkall»«  < 
■tblob  KITS  u  rabioln  ia  nrrjiDf  tbo  ouhunio  uid  rroiu  th>  tuinM. 
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omployod.  It  is,  I  think,  much  let*  officacious  thnn  hodio  oilier  rvmo- 
ili»VvIn  acute  lead-poiioning  iha  diluto  acid  ii  aii  officiontjinlidotv,  nnd 
i_t  has  boon  propogad  by  M.  GcDdrJa  (Dr.  Bi>nnott,  Lanctt^  185C)  n»  ft 
ronrndy  in  cAroiite  fead-PWWftiiiig.  A%,  however,  ho  oombined  it«  iiitomnl 
cxhibilioD  with  the  tidily  ugo  of\parrn  eiilplmr-lyitba;  iXj?  doubtful  ho^nr 
mwib  of  the  Buoceasflil  reauJt  waa  due  to  ita  acUoD.  It  Ja  difficult  to 
pBTCBiTa  how  it  cando  good  in  thew  Jfly  ■  ond  I  do  not  thialc  the 
cliniwil  proof  that  it  does  so  haa  as  yet  been  brout;ht  forward. 

ToxicoLoay. — When  swallowed  in  oonoentmtcd  form,  sulphuric  acid 
acta  as  a  corrooivo  poiaon.    Death  ttoxa  collapw  has  resulted  ia  two 
horn's  and  a  half  (case,  Mtd.  Times  and  Gaz.,  vol  i.,  1863),  bat  usually 
the  ooarso  of  auljjbtirie  acid  poisouing  is  mueb  more  protracted,  (^e  ■ 
fetal  result  having  bnan  ^^fayed  In  aprpe oaaes  f  > i  i.il  months.    Tiie 

flBBftT  flvTOptnma  arp  pfttn  tg  J)p  yonth.  tli^at.  iitiJ  i|My;iAtrium,  violent 
Tomlting,  ollen  of  tarry  roatlCTs,  with  B^'mploina  of  pollnpso,  kucE^os 
cbld^extremitiuo,  feeble  pulw>,  aupprcMcd  voloe,  and  i  In  iinv  Hkin.  'Hie 
mind  T»~goiierally  clear  to  the  Inat,  Profuse,  and  MinKiUmes  bloody, 
salivation  Is  commonly  pnsiwut.  The  parotids  somtitimes  hwoH  as  early 
as  the  fourth  day,  and  Maiiko]ilT  {Syd.  Soi^.TTcar-Jhi''!:.  isd^jj  bos  soon 
suppurative  parucitiit  appiirenily  iinluucd  by  cliMur-  ni  Oie  duct  of 
Steno,  retention  of  secretion,  and  con»o(iuoiit  irritation  of  the  gland. 
The  later  nyinptoina  am  tboso  of  ulceration  of  ibo  oesophagus  and 
stomach,  and  need  not  be  dwelt  upon  bore.  The  laiynx  is  often  pro- 
foundly affected.  There  is  a  vciy  marked  increase  in  tlio  amount  of 
sulphates  in  the  urine,  which  may  be  albuminous  and  contain  granular 
coats.  Desquamative  pepbritts  may  be  developed  several  <laj'»  after  the 
subsidence  of  the  first  aymptoma'.  thus,  in  one  of  the  t-ases  reporteii 
by  Uaukopff,  urine  which  had  ceased  to  be  albuminous  on  the  tbinl  day 
became  so  again  on  the  twontiotb,  with  a  aimultaneona  development  of 
casts  containing  blood-corpuscles ;  after  death  tubular  nephritis  was 
found.    Anolbcr  symptom  noted  by  Maukopff  was  intercostal  neuralgia. 

After  death,  fp^a'U'' ftf  If***  '*«'"-'"^''""  of  th^.  tssophagua  4^(1  the 

>tnin||g^^  ftv  nf  thn  nii-,p)i[mnT<u^  in  Fnnnil      The  black  Color  of  the  sloui^h 

is  s  diagnostic  sign  which  an  examination  of  the  mouth  wiLI  sometimes 
render  available  before  death 

The  most  important  part  of  the  treatmotit  of  sulphuric  acid  poison- 
ing consisU  in  the  immediate  and  fl«o  esbibilion  of  the  antidotes,  which 
ahonid  be  given  in  milk  or  in  water.  The  best  antidotea^iaidtflfc.  mug- 
neeia.  whitewash,  and  soap.  Christison  condemns  the  use  of  the  alka- 
line carbonates,  because  they  are  themselves  irritatlnff.  Aa,  bowurer, 
in  these  oases  time  is  a  matter  of  vital  importance,  if  the  alkaline  car- 
bonatce  be  the  only  antidotes  at  band  they  should  be  used  unheslintingly. 

Administration. — Sulphurio  acid  should  of  course  be  given  properly 
diluted,  and  with  the  requisite  precautions  to  prevent  Its  injuring  the 
teeth.  It  is  best  administered  in  the  form  either  of  the  dHul«  (Aci-lvm 
Salphuricam  Dilutam—\  to  9,  VM, ;  sp.  gr.  1.0S2;  dose,  ten  to  tbirty 
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<lfvp)i)  or  of  Utu  aromatic  tulphuric  acUl  (^Acidtm  Sulphuricum  Aromatt 
cvm — 1  to  S,  VJS.').  Tbfl  ImI  prtt|>unitido  contaiaii  al<»liol  an<l  xro- 
uatic».     Its  doau  ■»  IVoui  tou  to  twciily  drop«. 

ACIDUM   HYDROCHLORICUM— HYDItOCHLOKIC    ACID. 

O.8. 

Hydrocbloric  a^^id  U  a  oolorloss  aqueous  scJution  of  hydroclilorio 
aold  gaa,  having  the  specific  gravity  of  I- 160.  Mid  ooniaiuiug  rather 
mora  tlkan  33.9 jterocnt.  of  the^aa.  The hydroclilorio  or  murialio acid 
of  GOmntorce  commonly  has  a  yellowish  tiut,  pixiduced  by  sesqutchloride 
of  iron,  or  sometiinos  by  organic  matlei'. 

Pbtsioloqical  Action. — In  its  concentxatod  form  hydrochloric  acid 
ia  highly  oorroetve,  but  loaa  so  titan  either  sulpburJo  or  rdtrio  actd.  Ita 
aatnngcnt  proportica  are  not  all  deciiisd,  if  indeed  it  roallyjoaa<aM 
any.  As  it^proBaBly  ia  one  of  the  natural  acJda  of  the  glomach,  it 
would  seem  as  though  it  ought  to  be  capable  of  aiding  diyaeltoo.  It 
also  appears  to  have  influence  over  the  glaBdular  aystero  of  tha  ftU- 
mentary  canal,  iucroasiiit;  by  it^  actJoo  their  normal  wcrotlons. 

TiiEBAPKDTics- — lu  slomackjc  djfSBepsia,  muriniic  acid,  wlUi  or  with- 
out pcjiHiii,  is  olXun  UHofbl  by  aJdlnj^  jj^  the  dif^isitioii  uf  ihu  food,  la 
otliur  CASUS,  wliure  [he  liiji'pejtgia  ia  JAttsttnaX,  with  a  tctiiloiicy  to  diar- 
rhiuu  and  lo.ts  of  apputilc,  muriatic  acid  combinod  wiUt  alrychaino  and 
SOtno  aromutic,  such  ti*  (compound  tiiicluru  of  canlainom,  is  often  very 
advantaKeoue.  In  low/evers  tho  uso  uf  iiiincrnt  acidd  h;L8  been  highly 
aztolled  by  various  auchorilios.  1  have  bl'«d  b  number  of  mums  troated 
upon  this  8i>callod  "Swedish  plan,"  and  have  never jigwi  able  to pereeiTa 
that  the  acids  do  any  real  good. 

Locally,  diluted  muriatic  acid  has  boon  rcconunondod  by  Bretonneaa 
In  difihtheria.  He  employed  a^  roisture  of  one  part  of  ^be  acid  to  two 
parls  of  honey ;  but  bolder  practitioners  iiavo  used  it  of  Aill  atrength, 
with,  it  is  asserted,  good  elTeot.  It  should  be  applied  by  means  of  a 
little  mopy  Bmipu|au§  .QQro  being  exercised  to  pravent  any  of  the  add 
ffom  coming  lu  oonlaet  with  parts  not  protected  by  false  memhrane. 

To X I ooix)aT.— Hydrochloric  acid,  as  a  poison,  ta  dinJIar  in  its  elfocts 
to,  but  l.-Hii  [Riwcrful  than,  aulj>liuric_aeid,  pocqyery  haying  occurred 
after  tlto  iiigonlion  of  an  o^nce  of  the  oflicJnal  acid  {Boston  ifedkal  and 
Sur^ioi/  Jimrnal,  vol.  xv.).  Thu  treatment  la  similar  to  that  of  poison- 
iog  from  other  mineral  acidx. 

A0UI.VIETUAT10K. — ^riitt  acid  is  bc«t  given  in  th«  form  of  the  officinal 
Addum  Uydrochloneum  Dilutam  (Jiv  to  Oj  ;  ep.  gr.  1.03S).  Dowi,  ton 
to  thirty  drops,  properly  diluted. 

ACroUM   NTTEICUM— NITRIC   ACID.     U.a 
A  ll(|uid  of  tho  specific  gravity  of  1.420,  which  aa  firat  made  ta  colore 
loaa,  but  by  e.tposnnj  to  iho  light  acquires  a  yellow  tint.     It  osidixes 
nil  of  the  common  metals  except  gold,  and  is  e^icoodingly  corrosive  to 
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Uring  ttssuo,  which  it  stains  ao  intIolibl«  yollow.  Wheo  dilatfid  it 
cooTOi^  most  aoiinal  aad  Testable  gubetaaras  mto  ojsalxi,  J»^^  or 
carbouio  add. 

PaysioLooicAL  Aonox. — Wbuu  ajipliod  to  any  portion  of  the  iiviug 
orgtuiiam,  nitric  acid  acta  aa  a  luoet  powerful  cbenitcal  caiutJo.  When 
very  groally  diluted,  it  is  a  simple  local  aticnulant,  with  vory  Hlight 
astrioguut  powura.  Owing  to  ita  oheroical  attivlly.  ita  vapor  vra.i  at 
000  lima  uAod  im  a  dininfucianti  but  it  han  boifn  Huponwdod  by  other 
iubstanoca.  Takon  iniornaLly  in  ainnli  amount,  |t^avu  ait  u  mimubint 
apon  the  glaadular  »rttcm  of  tho  alimentary  caqal,  and  in  serous  dEar- 
rhq^  appwrg  to  cxort  an  aslringoni  influvMico.  It  doom*  to  mc  very 
probable  that^hoM  olTccUt  aro  local  rather  than  constilutional,  duo  to 
9.  direiit  ftf |[oH  of  tbo  acid  ujion  Uio  mucous  rnvmbrano  of  thv  bowel. 
pB  .^ntoriiiB  Iho  blood,  nitric  acid  muwt  bo  oouvurtod  into  a  nitrate. 
la  regard  to  its  uliininatton  we  bavo  but  Ihtlc  dufiuite  information, 
but  it  probably  escttpM  t^:^^^Q^)^|fl^  tJiD  MPf  '^^■-'■"^^'*  a»  do(;«  MulphuHo 
Mid. 

TuauAPKUTios. — Nitric  acid  is  usod^uitofroquontly  &«  an  oitcharotic, 
•socially  Ja  casoa  of  ekancre»  and  venereal  or  other  mtrts-  In  its  «ri. 
ployment  caro  shoiOil  bo  taken  to  protect  tho  sound  tissue  by  oil,  or, 
atiil  butter,  by  a  byer  of  noap.  It  may  bo  applied  by  moans  of  a  splintor 
of  wood,  or,  if  it  ia  to  ba  used  moro  fWtcly,  by  a  little  mop.  When  it  haa 
penetrated  as  deeply  aa  b  desimhlo,  wasliing  tho  part  with  wai-m  eonp- 
suda  will  pr«vflnt  flirthor  action.  Very  much  diluted  (Ave  to  twenty 
dropfi  to  the  ounce),  It  fornix  n  ^md  <itimulam  lotion  for  indolent  u/r^z-j. 
Itsliould  not  be  employvLJ  .j-  l:  iiiiiih-waHh,ou  account  of  iiadealnictire 
in  on  the  teetli.    Of  ooune  this  dods  not  apply  to  ila  use  aa  a  cauatlo 

Cflwcmm  oris,  in  which,  aa  in  other  forma  of  acute  ^amjrtne,  aueh  aa 
fflMjideitie  eKanerea  and  hotpHal  itannrene,  it  Ja  ver^efllclent.  In  tlju«o 
ease*  it  muat  be  applied  tlioroiighly. 

Internally,  nitno  acid  lias  been  used  in  lowfevtTt,  but  with  doubtful 
adTaiitago.  In  dyspeptiii,  la  chnnie  hepatie  conyexthn,  !u  tho  oxalia  acid 
diathais,  in  the  aatcmtia  of  OM»tittttion<it  fypfiilii,  niti-ic  add  haa  bean 
ompluyud  with  advantage,  but  ia  much  intVHor  to  nitro-hydrocbjorio 
add. 

In  18^  Dr.  ITopo  c-laimod  for  Aciilum  Nitrosum  a  ^pccitic  action  in 
terova  diarrhan,  including  the  saddon  afiitu  iliarrhnjoa  of  hot  oliinat«a, 
and  in  the  chronJO  dgsenteria  orii^inatini;  umler  similar  circumstancoia. 
The  Ibrmnla  te  employed  ia  as  follows :  B  Acidi  nitrow,  f  3i ;  Mistuno 
carapbone,  fjviii;  Misco,  et  adde  T'oct.  opii,  gtt.  xl.  S. — A  fourth 
part  tfl  bo  taken  every  three  or  four  hours.  Under  the^name  of  Hop^i 
Oamphor  Mirfare  a  preparation  aimihir  to  this  has  been  much  used,  hut 
hu  gmdaally  lost  the  coiifldenco  of  the  profeesion,  chiefly,  I  believe, 
bMAUM  on  theoretical  grounds  the  uri|;inal  formula  baa  been  dejiartud 
from.    Tho  iVi/rou*  Acdl  of  the  shops  ^AciduiK  -Vi/roatim,  Ediiiburjjb 

tcopceia)  b  nn  orange-red  liqiid,  which  may  bo  looked  u]»>n  at 
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ftBolutioD  of  nitric  oxide  in  nitric  ncid.  When  il  t«  tl(liito<l  with  watd 
it  ift  after  ft  short  tjme  converted  into  simpto  nitric  acid.  For  thi*  reuoD 
it  baa  been  cuHtomarj*  to  eiiib<tt!tu(«  Ditric  ftcid  Tor  llio  Actdum  NiLromm 
of  Uope'd  original  runntila.  Il  nhould  bo  notod,  however,  tlmt  tho  luttcr 
only  provided  (tuHiciutit  of  the  rcmi^j  to  Inst  ft  few  hours,  and,  aw  the 
reACIion  which  hasTocn  spoken  of  nxj^iiire*  Bomo  limo  for  it«  porforra- 
U>ce,  I  do  not  tliink  thut  tlioory  in  trutli  wftrrunt*  the  cfanngo.  Prncti- 
Cully  I  Imvci  fnilud  ubKuliitcly  wilh  the  new  formuln,  whuo  immodiato 
relief  wn?  uflvrwunlM  obtained  by  the  use  of  the  modicino  prepared 
according  to  tliu  old  phm^  Sliido  in  thia  wny  nod  usod  while  fresh, 
Hope's  Camphor  Mixture  if,»  very  offlciont  thoui^h  diwjirdeable  remedy 
in  dinrrhcciui  connected  vjith  dlHoi-dcrcd  BocrotioD  of  the  liver  and  Qtbar 
jjIftn'dM  of  the  ftl[mDntar,£j|aD!tl. 

iuumisTiuTiox. — The  doso  of  the  stronR  add  is  from  fljg  to  twenty 
drops;  of  the  diluted  {Aciiium  yitrieum  Dilutum — 1  to  6,  U.S,;  sp,  gr. 
1.068),  from  Uneon  to  ttixly  lirope. 

Toxicology. — Whoa  taken  in  a  couoentnttcd  form,  nitric  acid  Is  a 
cwTwiTe  poUon,  exceeding  oven  sulphuric  acid  in  violenoe.  The  nymp- 
toms  BO  cloeely  resemble  thoae  induced  by  the  latter  fluhstanco  that  it 
is  unneceBsary  to  detail  them  here,  aa  is  aUo  true  of  tlia  IrqttPiciit. 
The  distinguishing  character  is  to  be  fQunjJn  !he_;o/s£^lh&Affccto<) 
tifisuee,  which  in  nitric  acid  poisoning  are^alnini^d-ftLujluufLyiJlow. 

ACIDUM  NTTRO-HYDROCHLORICUM-NITRO-HYDROCHLO- 

EIC  ACID.    U.S. 

This  preparation  is  made  by  mixing  tjiree  parla  of  niiric  wilh  6vo 
partsof  hydi'ocliloric  acid.  If  tlie  acid  ia  eufGcEuuttt- strong, an  omngo- 
colored  liquid  is  formed,  wilh  the  evolution  of  intenxely-irri luting  vapois. 
After  standing  for  a  length  of  time,  the  rtd  color  changes  to  a  golden 
T^low.  It  is  in  this  state  thai  the  United  States  Pharmacopeia  diroctt 
tb«  ncSd  to  ho  used.  By  longer  stamling  the  golden  yoUow  bocomea 
temon-yeiiow,  and  the  odor  of  chlorino  is  almo«t  entirely  tost.  ThoM 
changes  arc  hastened  by  light,  but  will  occur  in  the  dark  and  in  wcll- 
Btoppcrod  botiivH.  Although  the  goldcn-yoMow  acid  is  directed  by  the 
Pharmacopoeia,  yt^  careful  clinical  studies  hsve_couvin<  cd  mc  that  tli« 
acid  acta  much  more  ofllcioutly  wOicn  freslily  prepared  and  of  a  dtijiy- 
reiijutlpr.  In  some  cases  it  has  soomod  to  me  nscflil  only  when  in  the 
latter  form.    The  lemon-yellow  acid  j*  nearly  vjilucVes*. 

pHTsioLOOiCAt.  Action. — Concentrated  nitro-hydrochlorio  or  oitro- 
mnriatio  acid  is  excoediiigly  coiroMve.  Oar  knowledge  of  its  acUon  in 
small  doaes  is  purely  clinical,  and  will  b«  s]mkcn  of  under  the  head  of 
Thompcuttcs.  The  chemistry  of  the  acid  is  so  complex  and  uncertain 
that  no  raaaonable  ooojectiire  can  be  made  as  to  the  form  in  which  it  la 
absorbed  or  the  method  of  its  escape  fbnm  the  body.  That  it  is  abeorbed 
En  Bume  form  is  proved  by  its  occasionally  producing  ealivatioa,  even 
when  applied  to  the  skin  by  means  of  baths. 
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TBEKArKVTics. — Tho  rcinL'(liul  viiluo  of  iiitro-hyili'odilui'ta  Aoid  d«- 
cbiofly  upon  tho  power  which  it  poiwwMca  to  a  much  grcnlor 
I  than  any  other  of  tho  minvrnl  acids  of  induunciii^  (Uo  iictioD  of 
the  liver  and  other  glnadulur  organs  of  tho  ulimvntxry  ciuih).  Origi- 
naDy  pro  [rased  hy  Dr.  Scott,  of  Bombay,  in  the  cfiromc  hepatitis  of  hot 
olimatcH,  it  baa  been  uacd  with  groat  buccoss  by  Aunosluy,  Martin,  and 
pthar  fliinouB  India  Buraeona.  Tho  romody  would  Boem  tiot  to  ba  ind^ 
catod  In  h»]>atltlB  with  nigti  fovor  and  a  tendency  to  rapid  supimraiion 
so  much  u  Id  th«  bIoww  form  of  the  alTuction.  wliicb  normally  ends 
In  chronic  cnlarnjemant  and  indurtttioii  of  the  viscus,  j|ln  the  habitual 
congetUon  of  tJic  lieer  occasionally  scon  iu  this  climate  1  bavo  used  it 
with  Uiv  moxt  nmrkud  bcnulitJ^  In  ibo  still  milder  alfeclton  known  as 
" tiliovtacas,"  wbu«c  palhulo^y  is  probably  n  torpid  coiidilion  of  tha 
alt  glaiida  of_tl>!J  .alimentary  mucous  membraue  as  well  aa  of  the 


-,  nitro-mttriatic  acid  has  yielded  in  my  hands  most  exceU$nl  ndulta. 
That  the  remedy  do<M  act  upon  tho  liver  is  proved  b^*  the  fact  that  in 
th«w  ciuwa  it  iomvlinio-s  produviM  violent  bilioiw  dinrrhma.  When 
jaundice  depends  upon  obstruction  or  upon  any  of  tbo  ecverer  organic 
diseaACS  of  the  livor,  tho  acid  is  of  little  if  any  aim;  when,  however, 
iha  jaundico  depends  upon  torjior  of  the  liver,  or  oven  when  it  b  catar- 
rhal  in  origin,  the  remedy  may  bo  of  grxjat  serviuo.  Even  in  the  early 
itagoa  of  ciriftMi*,  yjM:-  (h<-  liv.r  is  etill  enlarged,  oitro-murlatic  iMJd 
^■OT^jJ^tlBL^Qod,  u  ill  -  ■.■.-'■■i  uppurencly  of  this  charncjtcr  gijjnt 

hanaq^  hyt  bflOB  jarivttd  iVoiti  its  use. 

Id  those  forms  of  chronic  diarrhtEa  in  which  tho  disease  U  really  an 
intaatinal  dyapepsm,  mtro-hydrocblario  a£id  tnay  be  of  the  utmost  acr> 
Tice.  benefiting  and  cvi  niiL.'  .  n-.  -  .vliioh  hove  resisted  other  treat- 
ment. Aa  the  effect  li  lIic  :i  il  i~  mi  .1  auilden  one,  it  is  evident  that 
it  acta  in  theeo  eaaea  not  as  an  astringent,  but  by  restoring  tbo  normal 
ive  power. 

ia^a  morbid  toudiimn,  probably  dependent  upon  defective 
primary  assimilation,  in  which  i!n>  t  liiof  symploraa  are  general  malabe, 
a  feetinj^  of  waaknesa.  ajack  of  L-luHtacity,  and  a  very  great  depression  of 
in  wltLeh^^'atala  of  oxalate  of  lime  are  generally  to  bo  found 
leorine,  and  In  which  idtro-muriatlo  acid  pi-oduoias  in  a  feir  days 
inrpriMn[^  revglpllon. 

As  a  "  blood-purifier"  the  acid  has  been  employed  in  consHtuliotutl 
typMia,  and  In  various  Hb-evHtivo  skin-iifffctivm.  In  thosa  diseoMa  it 
DO  doubt  doea  good  by  improving  digestion  and  inoreasing  glandular 
action;  but  tla-ro  is  no  reason  to  bolievo  lltat  it  is  a  direct  altcrativo. 

Adhimisthatiok. — For  reasons  which  have  already  been  given,  when 
nttro-mnriatic  acid  'v*  adminixtored  internally  it  sliuuld  be  freshly  pro- 
parod ;  and,  as  the  changes  which  have  been  spoken  of  lake  place  more 
mpMly  when  the  acid  is  mixed  with  water,  the  oKieinal  dilvU  nttro- 
muriatJo  add  is  an  ineligible  preparation.  As  light  liastens  ita  doterio- 
mtlon,  tho  strong  acid  sltould  «lwa>-s  be  kept  in  a  dark  bottJe  with  1 
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gfam  Rtoppor.  Directly  atUsr  mixing  tho  acids  the  eToliiUon  of 
Biiiy  bu  BO  gi<oat  ii«  to  »ocG«eitiLto  ita  being  ullowod  to  eaoapo.  AtUt 
six  or  oigitt  hours,  Uowovor,  the  bottle  should  bo  olosely  Htopporod. 
Th«  doso  ol'  the  strong  avid  is  IVom  five  to  eight  drops,  propurly  dilutwl, 
and  tal<«n  through  a  tubo  aA«r  meals. 

\^  la  chronic  h^patU  liiseaies  the  csCcrual  application  of  tlio  acid  Moms 
to  pro  eT«n  bettor  nsalts  than  ita  intenial  om.  In  India,  ucoording 
to  Sir  Itanald  Slai-tin,  tbo  bach  \a  nwii  aa  follows.  Take  Hydrocblorio 
acid  fSiii,  Xitrio  acid  f Jii,  Water  fjv.  Mix.  Two  gallons  of  wutvr 
and  six  fluidouncce  of  the  above  mixture  sulSco  for  a  baih,  which  nill 
keep  tit  for  iise  during  throe  days,  provided  bol^l^  a  lluldounco  of  acid 
and  a  pint  of  water  are  added  momiug  and  evening.  Tbo  batli  idubI 
of  ooufM  be  given  in  wooden  or  earlheuware  veostibi,  and  if  it  bvcomcs 
noceasary  to  warm  it  only  a  portion  should  bo  heated,  and  tho  riMl  then 
added.  In  urjgsnt  casiM  the  whgle_bodly  may  be  icamarBcd  in  tJio  bctli ; 
bat  gouorally  a  foot-bath  is  prufumblo,  tha  Inside  of  llio  tliigln'and 
■Un^SJUl.  the  lit>|iatic  ruaiun  bc'i'i:  at  th<i  mspii  tiiQii.  giignguil.  TTiO 
bath  ahoul<i  bu  ropuatod  twieo  dally,  lasting  oo^h  tiao  fbr  ten  or  flf- 
t««n  niinutcH. 

I  liiLvu  liod  no  exporionco  in  thi*  method  of  using  nilro-muriatie 
avid,  but  have  defivod  gru«t  bonolit  from  tliu  application  of  the  acid 
ovisr  the  hepatic  ixi^ion.  Uy  plan  has  been  to  wring  out  a  largo  pieco 
(dght  by  ten  iiichee)  of  spongio-^ling,  or  of  can  ton  _  ilannel  (^several 
layers),  in  a  lotion  of  a  strength  varyini;.  ucoording  to  tho  irritability 
of  tho  patient's  skin,  fVoni  oiio  to  thrvc  Hiiiiirnchiiis  to  the  pint,  ap3  to 
apply  tb}d  over  tho  rigTitliypochondnuu)  ;i -.viiiig  it  with  a  jtiece  of 
oiled  BilTt  supported  by  a  bundape.  Tho  application  sometimes  caasos 
a  prickling  sensation,  and  after  a  time  may  pfb<ruco"a  prolUM  local 
sweating.  The  divssing  may  bo  Teft  on  fi-om  half  ;.ii  Imui-  to  an  botir, 
and  bo  repeated  three  or  four  times  a  day :  some  _|HUt_uMa  ^u  wcarji 
almost  Doiitiutiousiy. 

Toxtcoi-oor. — When  taken  in  poisonous  doee^  nitro. hydrochloric 
^id  produces  eymploms  and  rosutta  similar  to  those  following  ihoib- 
gesLlon  of  nitric  acid.  The  color  of  tho  stain  produced  bjLiLk.i*ib*i 
and  its  antldiiied  arc  the  same  as  those  of  olher  mineral  acids. 
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Ijavtio  Acid  (Aciduu  L.\cncttu,  U.S.)  appettrs  to  bo  the  natural  I 
acid  of  the  gastric  juice,  and  iiiny  wilh  tn-oumty  bo  used  aa  nn  adiu-| 
vnnl  to  pepsin  in  iXwuf  of  hulf  a  driichm  three  timea  a  day.    W.  Proyerv  J 
conooivinglliat  slocp^s^ue  to  the  presence  in  the  blood  of  tho 
of  tiE»ue.change,  among  which  ia  lactic  add.  oxperioiODted  with  It  i 
ita  soda  salt,  and  announced  that  they  acted  as  {MworM  aoporiActf ' 
upon  both  man  and  the  lower  animals  (tVwffd/W./,  Med.  Wissma.,  1975, 
p.  &T8).     Acvording  to  his  staiomonid,  with  tho  sloup  came  deep,  sloif 
ri'itpiniiion,  and  Ktsening  of  reflex  activity  and  of  tlio  bodily  t«miwta- 
tiire.    Subitoquent  papers  by  Dr.  E.  Ucndol  {Deutteh.  Med.  Wochenuhr, 
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1876,  No.  17),  Dr.  Erier  (OnfmlW./.  Med.  tVisitM..  IfiTti,  p.  «aS).  Dr. 
Fiachor  {Lond.  Med.  Jiec*>rtl,  1877,  p.  103),  Dr.  Lothar  (  FiVaow'a  Archiv, 
IxvL  120),  and  Dr.  Senator  (Beriia.  Klin.  WochemcAr.,  1877,  p.  637), 
faavo  shown  thut  Uio  bj'pnotic  povrera  of  lactic  acid  and  iUt  wtlu  iiro 
Tuy  fiiabio  and  uac^rtttin.  Tliu  laigo  doiica  tmed  also  iiro  very  pronfl 
to  produca  trritadon  "^f  t|ifl  ylimont-nry  pnnnlj  apd  Sijuator  uolicod  tbe 
production  of  rheamatiQ  paiiia.  ^i>m  tlireo  to  nine  dracbma  of  the 
lactate  of  aodJum  nia^'  be^iven  at  a  d^^o. 

PHOSPHORUS.    (P.)    U.S. 

Phosphonu  It  n  traiinlucfut,  when  puiv  nearly  cu]i>rIo«M,  but  uHtudly 
■liglilljr  yellowish,  highly  iDtlnnunuble  cluniutitiiry  hody,  which  in  tiulo* 
law,  but  powowod  of  a  poculiar  alliucuutw  odor.  It  w  obtainod  IVom 
the  phoephato  of  calcium  of  «ulciiiud  boiioft,  bj  lAlfing  awny  ihu  lime 
with  sulphuric  ncid  And  duvxidixing  tliu  roiduum  by  heating  with 
charconL  It  is  insolublv  in  wntur,  vpiirin^Iy  eohiblo  in  other,  sb«uluto 
alcohol,  and  tbe  oils,  freely  so  in  vhloroforiii.  U  tiilcca  fii'o  at  lOU"  F., 
and  melts  at  108°  F.  In  the  shops  it  is  in  cylindricul  sticks,  coveroil 
with  a  whitieh  liiyor,  and  baring  when  cut  a  waxy  consietonco  uiid 
lustre.  When  propoi-ly  treated,  it  is  cunrorted  into  several  fllIotro|>ic 
forms,  the  red  phosphorus,  bUck  phosphorus,  and  the  cryEtallixed 
metallic  phosphorus  of  Uittorf.  Tho  tirst  of  those  is  the  most  impoi- 
taot ;  it  is  brittle,  does  not  take  fire  nt  ordinary  temperatures,  and  in 
nald  not  bo  be  poitionous. 

PHYstOLoaiOAL  Action. — Tlie  physiological  aclion  of  phoi^phorua 
In  tberapoutio  donoa  is  probably  enlii-e!y  dilfi^nint  fn>m  tlutl  which  it 
exerts  when  in  hirger  amountH.  It  in  a  coiMtituent  of  mont  of  the  morv 
Important  tianucs,  aud  is  enpucially  abiindutit  in  Uie  nurviM:ontrvri.  Like 
Iron,  cod-liver  oil,  etc.,  it  appears  to  act  when  given  in  minute  <iunntity 
a«  a  stimulant  to  the  nutrition  of  the  tiiutueit,  into  whoKo  compo»itioa 
It  enteni.  So  far  aa  tlio  norvuus  ejiiicm  is  eoncemod,  this  nsacrlioo 
reate  chiefly  upon  clinicAl  observniion ;  but  Dr.  Wognor  {Virchov't 
Arehiv,  Juno  22,  1872)  baa  cxperimen  tally  demonstrated  such  an  action 
upon  tho  bony  lisauea.  He  found  that  when  adult  animals  were  fed 
upon  minute  dories  of  pho«]>hi>ruM  the  Mjiong}'  tissue  in  tho  long  and 
iihort  bonvit  wa:t  thi^tkencd,  and  the  compact  liosuu  was  rcmiorvd  moro 
dcmM.  AtUsr  a  time  nuw  liiMUe  wiw  deposited  upon  tho  inttide  of  tho 
shnftK  of  tho  long  bon<:-M,  in  some  inotnncos  unt4l  the  mnrrow-cavity  waa 
obliterated.  The  action  upon  the  bonos  of  growing  animals  was  evon 
non  marked. 

Phosphorus  was  at  one  time  believed  to  be  a  difrbsiblo  stimulant, 
and  it  possibly  may  exert  such  an  influence.  In  the  aculo  oenroua 
exhaustion  of  typhoid  pntiumonia  I  have  once  or  twice  eeen  it  appar- 
ently act  (Uvonibty  in  this  way. 

For  rcwons  to  be  boreaner  adduced,  it  ia  certain  that  in  poisonous 
dosoe  phosphorus  aots  09  phosphorus,  and  when  it  ia  administered 
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empouticiill/  it  c«rtiiinly  oiitorH  tho  blood  in  its  el«ineiital  form,  uid, 
betioTfl,  HUM  ms  such.  Dr.  Wu^ner  mlvADcos  tbo  foUowiai;  reaaona  for 
bali«viDg  tbftt  it  doM  not  net  on  pfaoBphoi'ic  acid  bo  (hr  aa  tba  bony 
■ftMMW  aro  oonoonMjd.  Fint,  no  Himilur  action  cad  b«  obtained  Athb 
pliuphoric  acid  unlww  fVom  oiglit  hundred  to  one  thousand  times  the 
proportional  dowi  bu  given.  Sucond,  Uiu  nowly-formod  ttasuo  is  at  firat 
guljitinoua.  Third,  tUoro  ia  no  *!xoi<m  of  pbosphnt«B  in  tbo  bono. 
Fourth,  when  tho  ibod  ia  deprived  of  lime  the  same  now  tissuo  ariMo, 
but  ruinninH  in  A  ton,  gclatinoutt  utato. 

TiiEUApcuTics. — Tho  chiof  use  of  phospborua  m  modicino  ia  an  a 
Dutrtont  tonic  to  thu  iiorrouu  Hf  atom.  In  all  casoa  ui  cbrooio  ntriwui 
exkautiiony  whether  involving  tho  corebrai  or  tbo  spinal  couircs,  ft  Is  of 
groat  value.  I  hiivo  hocd  iiwrlcod  benefit  trom  its  uee  when  tbo  sjinp- 
toais  w«ro  not  sevoro  enough  to  indicnto  organic  lesion ;  but  tbo  mo«t 

•remarkable  results  have  boon  in  the  cases  in  wbioh  the  struoturo  of 
the  oenlros  was  apparently  deeply  implicated.  In  threatening  ctrthriii 
toftaiiK'j,  in  m;/elitic  panipJeijia  from  excessive  veuery,  it  b  tlio  only 
drug  wUiob  appears  really  to  affect  tho  Dorve-centros. 
K  Attention  bos  recently  been  called  by  several  writers  to  its  virtuoa  in 
^neuralgia;  and.  as  neuralgia  is  often  simply  an  expression  of  exhausted 
nerve-power,  tbe  use  of  phosphorus  is  commended  by  reason  aa  well 
as  by  experience. 

It  is  probable  tliat  it  may  be  of  value  in  some  cases  of  Impaired 
vitality,  although  tbo  nervous  system  be  not  obviously  implicated.  Dr. 
U.  Eitmus  (^Dublin  Jaurn.  Med.  .Set'.,  Jan.  1872)  atates  that  Uo  has  ob- 
tained gnjut  benefit  fVom  its  use  in  obstinate  sltin-afTcctions,  such  as 
lupus,  acne,  and  psoriasis.  It  has  abio  boon  aMurtod  to  be  useflil  in 
cataract.* 

On  acooujit  of  its  marked  inRuence  on  tbe  development  of  bone, 
Dr.  Wegner  suggested  ita  use  in  osteomalacia  and  in  rickets,  and  Dr. 
Frioso  slates  <i7eWr'n.  Klin.  Woch.,  1877,p.  43?)  that  he  baa  had  brilliant 
success  n-om  its  use  in  oombinntion  with  Iron  in  several  oosea  in  wbfch 
ordinary  treatment  bad  failed.  Tbe  reoont  elaborate  article  of  M.  Has- 
eowitx  (Zeiltehrijt  f.  Klin.  Med.,  ISS4,  111^)  conlirma  this  specido  notion 
of  phonpliorus,  and  I  think  it  should  be  persistently  ailrainlsterod  to 
nil  mobilic  cliildreu.  Professor  Samuel  R.  Percy  has  used  pbosphoma 
Huceesafuliy  fur  repeated  furuncular  eruptions  (  Trans.  Amer.  Med.  A»toe„ 
1872,  p.  659). 

ToxicOLoar. — ^The  ingestion  of  a  fatal  dow  of  phosphorus  is  not 
followed  by  any  sensible  offoctw  for  noiao  time.  Al'Ufr,  however,  (torn 
throe  to  twelve  hount  a  sonao  of  wc«kneM  and  of  general  wretebedneas 
nmnifmts  itself,  and  in  a  large  proportion  of  tbe  cases  (according  to 
Lvwin,  eighty-eight  per  cent.)  in  accompanied,  or  soon  followed,  by 


*  Dr.  TkTl^ol,  Jtteut  if*  Tklraptvilqvt  VtJtrvOtttafyi<nU,  Aagnt  and  StfiunW 


Tomcs. 


Mi 


vomiting.  With  ttio  cmcitis  thoro  \»  nnusoA,  and  In  moflt  oama  th» 
pntk'nt  won  complains  of  abdominitl  pain,  tlio  (ti-vuHty  of  which,  how- 
•Tor,  novcr  oqtuils  tlinl  of  oorroflivo  poisoning.  The  matt«r»  vomited 
consist  of  food,  mucun,  And  bilo.  During  tho  fint  olglit  or  ton  houn 
thoy  onon  smell  strongly  of  phosphorus,  and  aro  luminous  in  tho  <)ark. 
The  vomiting  may  persist  during;  tho  wholo  nttnvk,  but  gcnumlly  mosoi  , 
on  tbe  eeccmd  or  third  day,  to  reappear  with  tho  subsoquont  jiiundico, 
when  oofiWcolorod  vomit  from  exuded  blood  is  ojoct«d.  Tho  pain, 
which  in  most  easea  abates  with  tho  vomiting,  often  spreads  from  the 
k^igaalrium  over  the  whole  altdomen,  »nd  in  rare  instaooes  ia  pnro.Y- 
TunaL  If  it  reappear  in  the  latter  stages,  it  ia  apt  to  alTect  especially 
the  right  hypoohondHum,  and  is  asaoclated  with  decided  tenderness  iu 
tha  region  nnnio<l  and  in  the  optgastrium. 

Tbe  tongue  i.i  wliiiiali  or  abnormally  rod,  sometimes  f^irred.  There 
la  generally  fever,  loss  of  appetite,  and  thint.  BlniikopfT  has  noted  a 
morning  and  evening  tompuraturo  of  from  37'  C  to  39°  C.  and  from 
37.4"  C.  to  39.8"  C.  respectively.  Dnring  tlio  hitter  part  of  the  ca«e 
there  lA  vory  often  ii  romarkabto  fiiil  in  tbo  lonipcrature,  which  is 
tgeoerally,  but  not  always,  *  precursor  of  death.  Tho  lowest  point  I 
Ihsvo  Men  DOlod  was  31.2'  C.  (88,2'  P.)  some  hours  before  death.*  In 
•omo  coscH  fever  is  altogether  absent,  or  comes  on  jusl  before  death. f 

Tho  stools  are  at  times  normal  in  character  and  frequency,  but  thoro 

[Is  general  diarrb<ea  or  constipation,  with  flatulunco.    Late  in  tlte  attack 

Ltiie  pasas^^  are  in  most  cases  very  light  olay-oolored,  or  even  whitish, 

Hand  exceptionally  they  are  bloody.    In  some  oases  they  are  pho>iplK>- 

rescent. 

Jaumlicc  oomes  on  In  fh>m  thii-ly-six  lioura  (ca.iGa  reported  by  Uau- 
kopff,  IFTan.  Mtii.  Wochenschr.,  1863,  and  by  Tangel,  Klin.  ifUtheilungen 
.  Abtheilunu  <!fA  AUgfmein.  fCninlirnh.  in  Hambury,  1861)  to  five  days 
(Lebert  and  Wyas,  ArcMoa  Giniralei,  6th  ecrics,  xil.,  Sept.  1868)  after 
the  ingestion  of  the  poison.    In  ino«t  ohms  It  appoart  first  In  the  con- 
junctiva, but  sometimes  the  urino  gives  previous  warning  of  its  ap- 
I  proach.     In  some  CKtos  there  is  with  it  a  decided  and  pnlpablo  increasft 
In  the  ««!  of  the  liver,  which  may  pass,  if  the  patient  live  long  enough, 
Into  an  c<iunlly  apparent  lessening  of  tho  bulk  of  tho  viscus.    Tbe 
\  aevore  nervous  flyinploms  arc  rarely,  if  over,  devolopod  until  after  the 
jaundice,  although  early  in  the  attack  thoro  is  not  unf^qucntly  anxiety, 
headache,  giddiness,  and  dreamy  unquiet  eloop^  or  even  sleeplessness. 
The  more  pronounce<l  nervous  symptoms  consist  of  delirium,  which 
kjnay  be  wiM  and  is  voTy  frequently  orotic,  with  somnolence  ending  in 
leoma  and  death,  occasionally  procodod  by  convniaions.    According  to 
Taylor,  the  latter  are  a  certain  sign  of  approaching  dissolution.     Very 
generally,  partial  spasms  and  fibrillar  oontractiona  of  the  voluntAry 


■8tvdue<if  I>i.  Bxttuuuo,  Artkit  dv  Hnlkimd;  ISTI,  p.  J5T. 
t  S*f  «■*•  «f  Caa«U«^  S^dtnliam  Sot.  Ytar-Boot,  IISV-TO,  p.  «M. 
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mosoW  oecar,  nltliougli  tbera  ia  always,  in  not  too  ntpid  cues,  pro- 
gre§Hiv<)  parcsU  of  ihe  vohinlAr)'  muHcli-A.  Death  U  u«iiullj  put  off 
bej'oud  tweuty>four  lioiirM,  ycit  it  Iiuh  oocurrcil  in  a  cliilt)  iu  lour  bount 
and  in  tho  adult  in  auveii  lioiint  (  Wicn-  Med.  WochauchT.,  Mny,  1884) ; 
a]so  in  nine  liflurs  {Prmj.  Mat.Waehcnuchr^x'w.,  1889).  Tho  patient  m»y 
suddenly  imconmb  lo  <-ollii]>»v  mid  cnrdiuc  juinilj'si*,  but  more  commonly 
dies  comatoau  from  a  gmduul  fuiluru  of  rcspinuion  aud  circulation. 

If  recovery  occur,  it  in  by  a  gniiluiil  nine  lio  rut  ion  of  tbo  symptoms, 
and  Iho  hcahb  of  llic  patient  ia  apt  to  l)o  impaired  foritoino  limo.  Ap- 
paroiitly  do«pcrat«  caitebi  will  ttometimoit  c-onraleaee  iincx])ccloi)ly;  and 
TUugul  Mlatea  that  a  favorable  iwuu  may  lake  pluco  cvon  after  viglcot 
dtttiriuni. 

The  urinis  is  a1mo«t  aWaysi  mneli  affected  by  tb<i  poiaon.  Vory  com* 
tnouly  it  is  acanty,  is  ulbuminoun,  and  eomutimoi  it  contains  sugar. 
As  waa  firat  pointed  out  by  Munk  and  Loydon  {Die  acrtle  PhasphorveT' 
giftung,  'RurWn,  1SC5),  after  jaundii^o  fans  sot  in,  bilo-acids,  as  well  as 
biliary  coloring-mat  tor,  are  always  to  be  found  in  the  urine.  Not  un- 
ft%quontly  a  cloudy  sediment  conHislin^  in  part  of  opitbclial  rails,  often 
tinged  with  bilo,  is  deposited.  Dr.  Oswald  Kobts  {Pfi^ger't  Archie,  Bd. 
iiL  p.  1)  and  other  observers  have  found  loucin  and  tyrosin  in  the  nrina 
of  dogs  poisoned  with  phosphorus,  and  undoubtedly  these  subatancfls 
are  somotiinos  to  be  met  with  la  the  human  excretion.  The  albumi- 
nuria generally  followa,  but  may  precede,  the  icterus.  A  very  reuaric- 
ablo  and  apparently  constant  eonsiitnent  of  tbo  urine  in  tbo  wirrw-Iactio 
acid.  Fat  has  bcL-n  found  in  the  urine  imtide  of  renal  epithelial  cells, 
and  also  ns  iVvo  globules  (Schiitz,  Prag.  Med.  TIVAnucAn/I,  1882,  viL 
322). 

Phosphorus  in ducoB  in  animals  symptoms  parallel  with  those  com 
raonly  seen  in  man;  although  Kohts  slates  that  he  has  seldom  seen 
albuminuria  in  animals,  eren  when  the  structure  of  the  kidneys  was 
profoundly  altered.  Orfila,  llagondio,  Munk,  and  Loj'den  found  that 
Ibe  only  efTeets  following  the  injection  of  phosphurettcd  oil  into  tbo 
jugular  vein  of  an  animal  were  the  exhalation  of  phosphoric  acid 
and  broncho-pulmonary  inflammation:  on  examination  (Uunk  and 
Lcrden),  oil.  but  no  jibosphorus,  was  found  in  the  lunga.  Ludimar 
Hermann  and  .Alfred  Brunni*r  (_Dttulsch.  Arch.f.  KUh.  Med.,  p.  198}  have 
shown  that  in  these  experiments  tliere  was  embolic  arrest  of  the  oil  In 
the  pulmonary  c.ipiilnrieis  and  consequent  inflammation  with  subsequent 
oxidation  of  the  phospburuN.  Wli»n  the  phosphurettud  oil  h  injoct«d 
in  the  form  of  a  fine  emulsion,  the  charaetertAtic  symptoms  and  post- 
•nortcm  appearances  of  pho«pboru*-poi.ton:tig  result. 

In  some  instances  phosphoruspfjisoning  pnwonta  symptoms  quito 
dilTcrDnt  fVom  the  typical  array.  Death  mny  take  place  in  a  fow  boure, 
and  in  such  coses  jaundice  is  not  gcncmlly  prcnunt  (ca»o,  Lancet,  1879. 
ii.  311).  Zoidler  reports  a  death  in  forty-two  houFM,  fix>m  suppression 
of  urine,  with  collapse  and  erotic  delirium.    In  a  casv  of  fioUingerV 
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(Dcutachet  Areftivf.  Klin.  UTed.,  Dd.  vi.,  1870)  thb  chior  8>inplomii  woro 
vomiting,  pain  nnd  tondornese  over  tho  abdomon,  (;rc<nt  wcAkncM  of 
palm,  grndualljr-doTolopod  paral^U  of  th«  icf^,  and  death,  without 
jaundice,  ia  four  and  a  half  days.  The  autopay  rarcaloii  homorrhngic 
oAWion  botweoQ  the  moinbranes  and  tho  opiimt  cord,  and  also  into  the 
ehonthn  of  tho  proximal  portiona  of  the  spinal  iicrx-ds. 

In  womoD,  fatal  doaoa  of  ptuwphonia  very  commonly  produce  a 
bloody  psou do- menstrual  dlacliurgo,  and  vrlion  prcj^inncy  exiHle  alinoat 
iavariably  iiiduoo  abortion  or  miscarriago.  M.  Miura  Iioh  found  in  tint 
fcetna  of  poUonod  mbbit«  struciural  chimgu«  similar  to  Uioso  of  tlio 
motlier  ( Virehow't  Arckiv,  xcvi,  W). 

Tho  older  loxleologista  i>pol<c  of  an  oro^vo  gnstriti»  u  a  common 
result  of  phoi4phoru»-poi>ionin^,  but  it  ie  now  well  ustiiblished  thai  sueh 
affection  !s  very  mroiy  induc-od  by  the  drug."  Ae  wa«  tirHt  pointed  out 
by  Vircliow  { Virchoio't  Archiv,  Bd.  xxxi.,  1864),  there  is  tinivorMlly  n 
gaatro-ndenitiif,  whicli  catuos  the  gastric  mucous  membriina  to  bo  thiolc- 
CHcd,  0]Mt<]Uo,  whitish,  gruyish,  or  yullo wish- white.  Under  tho  mioro- 
KOpo  tlio  upitholinl  cells  appear  swollen  and  filled  with  granules  and 
oil-globuiiM,  and  in  very  advanced  do^neration  tho  colls  complotoly 
broak  down.  This  gastro-adonitia  is  uot  due  to  a  local  action  of  tho 
phosphorus,  bocaui>d  ii  occurs  when  the  poison  is  introduced  through 
othor  channels  than  the  mouth.  The  duodenum  and  intestines  suffer 
similar  changes.  Tho  liver  is  generally  very  muoh  enlarged,  (Viable, 
and  light-colored ;  sometimoji  it  is  mottWd,  and  sometimes  portions  of 
it  are  deeply  stained  with  bile.f  Tlio  tolls  are  gorged  with  fat-glob- 
>des,t  and  in  somo  cosos  there  are  smnll-Ci-llud  interstitial  thicUvnlnga 
duo  to  h}-porpln.ifn  of  tho  trabecular  ti«suo.  Tho  gall-bladder  may  ho 
l\ill  or  empty,  In  protmctcd  cases  the  liver  undorgora  atrophy,  with 
destruction  of  its  Kccruting  colls.  Tlio  kidneys,  especially  in  their 
cortical  portion,  sufl'er  a  degeneration  similar  to  that  of  tho  liver,  the 

■  II  ooulil  ittijinr  |>rvibii)i)<<  ilmt  if  il  noooirrJ  ni  all  It  wouM  b*  In  npM1r*ft(*t  OMM| 
;el  TUnjiDl  iliil  ool  IIii'l  it  in  ■  |ri>tiffDt  duJ  in  oin*  hoan  of  phofphom-piilMBlag  (Vir- 
«*««'•  ArthJv,  n<l.  III..  t^f,l). 

t  Aoootiinj  to  nmrrtiM  mwla  bj  Dr.  KmlU  1latiu«*a  in  lb*  PMholngiml  I«boTBtnr7 
t>l  tho  Ualvanity  of  PaniiiylT*.nI>,  iba  fint  ■natoiniotl  ch>ng«*in  Ika  Itrtr  oooiu  la  (b«cwlr« 
nf  the  lobul«  ATqaarl  tlio  hflpalla  vela* 

1  A.  Loboilnff  {Arrh.  f.  FiytlBl„  xiii.  II,  1M.1]  bvUiirH  Ibnl  tha  fat  in  lb*  llT«r  ii  sot 
produoikl  bf  ilogcncmlion  of  it><  bepUIs  llwua,  but  bu  tlm|il;  b«ea  ireotpoited  (ban  frani 
lb*  (Bb^aimnl  rr(ian«.  Ilo  huK  Ihlt  oplnloD  upoa  ht)  aini  obfarrMiona, — flnt,  that  <h« 
pbMpUorm  fikl  bM  tha  uinn  cbainlntt  (nnitltulion  ■/  bw  Iba  tubilarnial  hi  j  iDsond,  in  ■  dog 
tftaiflb  h^  b«Q  f«t  with  lintooiL  oil  aDi]  Lh«a  jK>L9onaJ  wltb  pboipborai.  tba  lirar  waa  lo«ila>l 
■itb  linaa*!  aiU  Thit  •viJ«Ji^  ib  nf  varr  Uilla  vulnn,  bacauia  on  tha  ana  band  tba  ]in*cad 
•41  probably  aoaamulHlo'l  Id  Ibe  ilag't  lirer  beTore  tba  polaralne  asil  ainiplj  rcmalnod  qtcp, 
■nil  on  tho  otbar  baoLl  (bare  !■  no  pnxif  Dial  (kl  prodaoad  I7  d*|[an*rMira  obaiiEra  na*waajll)' 
tMmt  in  eaapoailion  fron  otbar  fat.  TUs  fart  Ibnl  (ha  tirar  and  olhet  9x<gua  »ra  daalnyoil 
la  ph<MpbDnii-pol»iiia[  mair  ba  wnaidarij  proaT  (bat  Iba  ta*  li  farmnl  nut  nf  Iba  alTaatnl 
tiaaawi  ■llbaajth  tbia  aramt  unulnr;  lo  Iba  allaiBtioni  of  Burgvat  [llmllteK. /.  MorpX-u., 
PkjfM.  IHladtm.,  IS£S],  ibat  In  aary  amaolalad  utlmala  tho  phuapbarna-poliiuilDg  majr  nia 
lu  «a«r«a  "li^ovt  tba  rarmatlon  e(  fat. 
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GjiUbellum  becoming  enlarged,  granuUr,  fatty,  anil  Qnally  undergoing 
tl«!i  I  ruction.  In  some  cii.«cs,  erea  wiih  the  naked  eye,  yellowiith  iitmiica 
can  bti  seen  following  the  course  of  the  urinnry  canals,  iVoin  the  pikpillji 
Into  the  cortex.  TheM  are  due  to  epithelial  fatty  degeneratioa,  and 
hiTo  boon  thought  to  be  pnlhognomonie  of  pbonphofuR-poiionlDg ;  but 
Fftluiuf  bos  abown  thai  they  may  be  at  least  Emulated  in  otbor  con- 
dUfoiu.  Tbo  Toluntiiry  and  c^rdiuo  inuMleo,  tlie  Hpl«eo,  tbu  lungw,  and 
probably  all  the  Ii^auvh,  parlako  of  tlie  unirerMil  ftttty  dcgvnomtion* 
wbkh  Wfigner  liu*  tihovrn  to  involve  oven  the  minute  arloiiolus. 

The  blood  iH  often  profoundly  nRvct«d,t  becoming  wry  dark,  loi>iD 
its  power  of  con^^ulation.  and  apparently  sulToring  alito  in  its  curpua-^, 
rular  clumonts;  for  occhytnoKoit  nru  almost  univer«il,  and  hfI^mutia 
crj'MtaU  are  occasionally  found  in  the  viscera.     In  the  caso  of  Concato 
Qoc.  cit.)  the  whit«  corpuscles  were  observed  during  life  to  ho  inoreased 
in  number,  and  the  red  to  bo  diminished  in  stzo  and  altered  ia  for 
The  ccchymo«cs  occur  in  all  pans  of  the  body,  but  are  apt  to  be  eaJ 
poeialiy  pronounced  in  the  modiniitinum  and  the  serous  inembrAneo. 
Schiff  bM  fbund  that  in  dogs,  alter  dvatb  fVom  pbosphonis,  the  blood 
does  not  passinlo  tbo  veins,  hul  remains  in  the  artoriosC-lri-Atu/.  Ejcper. 
I'afA.  u.  Therap.,  Ud.  ii.  p.  374.)     Dr.  O.  Silbermnnn  statea  that  thrombi 
arc  furmcd  in  the  hlood-voSBels  (JrcAip.  rath.  Anat.,  1889,  cirii,). 

It  should  be  remembered  that  although  some  or  all  of  the  losloat] 
which  have  just  been  described  are  usually  found  in  the  body  of  p«r*on4 
dead  of  phni!iphoru8-poi«on!ng,  it  i%  poosiblo  for  the  poison  to  tnho  lift 
very  rapidly  and  loare  no  trnco  of  its  influence;  there  boinjj  not  even 
Mroolnciic  ucid  in  the  urino  (see  cose  reported  by  Pnliauf.  Wien.  Klin. 
irof/trwcft.,  1888).  Acconling  to  tho  researches  of  ProfoasorW.  W, 
Pod  wy  MO  Is  Icy  {St.  Petersburg  Med.  Wochensck.,  1888),  in  rapid  caaea  lb»' 
firal  chnngvin  thobodyoonsist*  in  tho  formation  of  little  whitish  yifllo<r 
necrotic  foci  in  the  lircr. 

The  elimination  of  bile  acids  la  tho  urine  showa  that  the  ^undice 
of  phosphorus  is  caused  not  by  an  arrcal  of  secretion,  but  by  an  oc- 
clusion of  ihe  biliary  pnastiges  and  consequent  n-Horption  of  the  hile.t 

*  Far  >  full  dimaficm  o(  tho  finlhQlog7  of  photphorui.puitanlDg,  Me  SfmJtt  tliiif»t  <* 

Vyu  {ArtAim  Gt«..  Sept.  IXBSJi  Zar  paikelaQitrkt'i  Anafenti  4cr  sntiii  Ithmlntt^ 
■nif  Jtr  PliMpkontrgifian},  I>r.  Otto  Bolllniter  ( fft«HrJ.tt  Anitw/.  Kli:  UtJ.,  UJ.  t.,  ttOffi 
■ad  tll&«r  /cleriM  in  Pkatpkomryifivng,  Dr.  0.  KobUI/l'V,);  Zligln  (OW<rlf(  A>L 
AitM.,  Dd.  II.  I  a.  KmnlK,  Virriuu'i  A'fhi*.  I8«T,  01.). 

t  Dr.  Ua;«r  lUtw  th>t  iihen  rtrj  Urf  •  do*U  of  pobon  liira  htm  takclt,  (1h  hl««d  mi 
Mtn  lbBUTla«(f}ID*>  Im  t>1ioiphprMcral(C<tiM'nll'<  Jalirnlttrir\l,  IBA2,  Bd.  V.  p.  IS). 

I  R.  SMdclm&nii  {AfUr /.  B^^i.  PniS.  u.  Pko™.,  ttlr^  lSMifUlm,a»Hiwnnn'> 
hit  ixprrinienu  iniula  u|iDn  iogt,  tb«I  m  Tnt  M  lbs  iMrvtloE  of  bll*  i*  ««||C«»«I  IhrM  Map! 
MD  ba  mida  «uE.  Id  the  Br«l  tt>^  tbcrv  i>  irritation  «f  Ih*  IIth  bb4  Iiiiiiiww  of  I^  (>' 
nKlionKad  (KorKinn  of  billftr7colorlai;-niUIcr:  Id  Iha  Moona  iU{Bth*K«ll  b«MDH  «•■)* 
uid  cloud;,  nod  llis  pniduotiOD  and  tc^vntioa  of  blUar;  onl^rlDR  innlttr  U  t«n«Md  III  i)  ^ 
tlili  ilacs  that  tlie  kicrut  liIgiDt) ;  la  Ihg  tbinl  (Inj^  lb*  gall  b«wma  agBlD  (tar.  luk,  til 
aoro  rich  In  blllDrjr  coloring- malUn,  m  iWt  th*  nonoal  excrotloa  ol  bUlai;  ealorl>s-nMUr 
'oUbly  iDrpaMotl. 
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Dr.  O.  Eohts  (loc.  cit.)  has  apparonlly  demonstrated  tltat  llie  occIuaIod 
ia  moat  (Vequently  due  to  the  duodenitis  involving  tlie  common  duct, 
AO  aa  to  obliterate  it»  lumon  by  the  swelling  of  the  mucous  membrane. 
In  some  ciuMis,  however.  It  in  probable,  B8  believed  by  Wysa,  Alter,  and 
Ebfltein,  that  a  catarrlml  indummation  of  the  minute  jj^lI-duclH  m  tint 
cause  of  tlie  Jnandlce,  mid  rIho  that  the  rcnult  is  in  part  efluoivd  through 
premuro  upon  tlioao  ducts  by  ihv  swelling  of  the  glandular  and  tro- 
becitlnr  ti^xuo.*  It  is  proper  to  iitate  tluit  Domarbotx  and  WitlmarL 
{PrcfM  Mfd.,  xxl,  1869,  uid  Srhmidt's  Jakrh.,  Bd.  cxiir.  p.  152)  inaiat 
that  lliv  ictunis  ia  not  renlly  hcptoi^onous,  but  hicmlc  In  origin,  oblefly 
bec«u»o  they  have  found  hKimatuiilin  in  the  urine,  Thi«  fact,  however, 
provM  only  that  the  blood  is  alicrcd  by  Ihv  poivnn :  it  doca  not  disprove 
the  liver-origin  of  the  jaundice, 

Aculo  phosphorus-poisoning  so  closely  resemble*  yellow  atrophy 
of  the  liver  that  their  clinical  distinction  is  sometimes  difficult,  nny, 
ioipoeeiblo.  Distinct  phosphoi-cHcenco  in  the  breath,  vomit,  or  aiools 
woiiM,  of  course,  bo  direct  ovidunco  of  poisoning.  This  pho»pliorc»- 
conne,  however,  very  often  cannot  be  dctoctoil :  iicconling  to  Vcttcr 
(  Vinhovfs  Areliif!,  ild.  lit  p.  136),  it  can  bo  ronderoJ  more  evident  in 
the  vomit,  stools,  etc  by  acidifyin;;  with  sulphuric  acid  and  wanning 
in  a  ehall'iw  dish.  When  deaih  ensues  during  the  first  week  of  phos- 
phorus-poisoning, the  enlarged  liver  affords  a  dUtinctivo  proof  of  poi> 
eoning ;  but  when  tbe  case  is  more  protracted,  the  atrojihied  liver  of 
pliosphonid  cannot  be  diittingiii^hod  from  that  of  tlie  natural  disoaw. 
The  aymploma  during  life  nirely,  if  ever,  alTord  sulHi.'it;nt  ground  for  a 
poeitire  diagnosis.  The  lull  in  the  symptoms  after  Ifao  tint  onxot  of 
the  diAcawo  happens  more  goni^nilly  in  phosphorus-poisoning  than  in 
yellow  ulroiiliy.  Tvt  tlio  cliniud  dilfcroncus  botn'4<on  various  caeos  of 
either  afl'i-ction  :ire  grcnicr  than  those  which  hnvo  bocn  relied  upon  as 
Hparaiing  tlio  two  affuotions,  Kohlor  has  aseortud  ihnt  oxymandclic 
acid  in  atrophy  of  the  liver  replaces  the  earoo-lactic  acid  of  phosphorus* 
poisoning,  and  stitiss  has  boon  laid  upon  the  nascrtud  fkcts  that  in  the 
naloml  disease  tottcin  and  tyrosin  are  present  in  abundance  In  the  urino, 
while  in  tbo  poisoning  they  are  absent.  In  yellow  atrophy,  however, 
tynwin  is  not  unfVoqucnily  absent  n-om  the  urine,  and  leucin  present  in 
very  small  amounl,  while  both  principles  may  be  prttwnt  In  phosphorus- 
jiotsoning.'l'  In  regard  to  the  acids  in  the  urine,  very  careful  chemical 
analysis  would  in  nny  case  be  necessary  to  determine  their  prwenco, 
and  sulBcient  evidence  is  certainly  not  yet  forthcoming  to  show  that 
either  of  them  is  really  characteristic.     Chemical  oxumination  is  thuro- 


■  For  an  •labanta  •llwaidNi  it  Ibo  Ma»  «r  Jiiacdlct,  leg  Kobii'i  p*p«r,  Drviitktt 
ArfU9  /.  Klin  JVfrf..  Bd,  r.  p.  lt»i  unniull  iln  Ibat  of  »r.  nslling«r,  CtMratU.  JV'  iU 
tl*J.  Wit..  ISAD,  ua  lUMi^hn  ArtKir  /.  Klin.  Mtrt..  Uil.  r..  ISAB. 

f  OuM  ( tl'iVnir  UtJ.  pnttt,  Wi  i  Sfltl'CI'iJah'li..  Bd.ilxix.  p.  19T.  Sd.  ntr.p.  133). 
rnnilMr  ONlkonkx  ti«U»f«  tbal  the  prinvij.ki  ii[i|i<mr  hitbilunllj  kbont  Iha  tixlb  dif  of  tb« 
potaratnt,  "Imr  Ub*  linr  ii  Mill  nlargsd. 
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fare  absolutely  oecceaaiy  In  nil  jncctico-l«gn]  cwM.  (For  dtocuttlorwi  Af 
the  diagnosia  between  yellow  alrophy  itnd  phoflpl)OrQ0-]>oit»>ning.  sl-o 
KObler,  Syd.  Soc.  Year-Suok,  1870,  p.  4&&;  ScbultMn  nod  Riiw,  Annalen  da 
Berlin.  Krantenhnvset,  Bd.  xv.,  1809;  and  oepecialiy  Dr.  I,  Omikorsky, 
IVit^i.  Affdizitt.  Prtaae,  xiii.,  1672,  abatn)ot«d  in  Schmidts  JaArb.,  Bd. 
cli\'.  p.  15.  For  caa«a  in  which  the  question  was  legally  raised,  inrostl- 
gnted,andA\Kia»eed,see Schmidt's  Jahrb.,  lid.  QxVi.ji.  107;  Sgd.Sr>e.  Year- 
Jtook,  1832,  p.  430;  Anitalea  d'HygiiM,  Jan.  1869.}  Accordioj^  to  M. 
Poulct  (,0a:.  Mid.  de  Parix,  Au^.  1872),  pboJipboms  is  eliniinntod  as 
bypopboHphorio  ucid,  nnd  tho  poiitoRing  cun  bo  rvco^ised  by  hcatiii;; 
th«  ui-ino  wlib  nitric  at-id  to  ciilciiiaiiuR.  If  hypophosphoric  acid  bo 
present,  as  dryncMt!  !«  rvnchcd  iho  mixtuni  aiiddonly  bun>ta  into  a  fliimo 
lik«  R  pacltct  of  niatcbpn. 

It  tine  of  lutti  yuan  been  domonKlinted  thnt  pho«phorus  pniuwft  iiitu 
tho  blood  a*  p)io>!iphoni»,  and  not  in  the  form  of  phospborio  acid  or 
other  compound.  In  poiKonini^-ciiscs  in  mon  the  liruaih  ii«  Miid  sonis- 
tlmes  to  bo  distinctly  phoHphorcftcent ;  nnd  in  animiilit  Bainburgor  has 
found  pbospboruB  in  tho  blood,  nod  Uiisomann  and  Marnie  in  tlio  liror, 
two  or  tbreo  hours  uftor  ila  injj;«%tion ;  W.  Dybkowuky  {^Boppt-S^yUr't 
Med.ehan.  Unttnvck.,  Heft  i.  p.  W)  bas  detected  it  in  tho  blood  and 
liver  t«n  hours  nl^er  ita  in^slion ;  and  other  observont  bare  demon- 
strated its  presence  Id  nlinoHt  all  of  tho  tiwue«.  It  seema  probaUa 
that  to  some  extent  it  finds  enlrance  into  the  circulation  by  being  difr 
solved  in  tbo  vnriouit  fntty  mntton)  contained  in  tho  alimentary  cans! 
At  tbc  tcniponiture  of  the  body,  howwor.  it  yiulds  abundant  vapors, 
and  Bivinborgcr  biui  domonHtratod  that  tlie«o  rondity  and  mpidly  pass 
through  animnl  mcnibnincs.  Ho  hn»  found  that  dofibrinntcd  blood, 
when  eopnrnted  fj-om  thu  fumes  of  phoop horns  only  by  an  animal  tnem- 
brane,  rapidly  becomes  saturalod  with  the  poison.  Dybkowsky  (foe. 
cif.)  bas  confirmed  this,  and  it  cannot  bo  doubted  that  in  a  similar 
manner  living  blood  abiorbs  the  poison  from  the  nlimeninry  canal. 

W.  I>ybkow8ky  {Uoppe-Seylcr's  Med.-chi-m.  l/ntersuc/iitngeji.  Heft  i.) 
renders  probable  the  theory  of  Schuchnrdl  {Umle  vnd  PfevfcT's  Archiv, 
N.  F.,  Bd.  viii.)  that  the  phosphorus  to  Home  extent  in  the  alinienlafy 
Cftnal,  but  much  mui-o  largely  in  tho  vvins,  is  conrerted  into  piKinphu- 
retted  hydrogen,  and  that  same  of  this  oompotind  and  (tome  of  the 
phosphorus  itself  is  oxidized  in  the  venous  blood,  so  that  phuKphorio 
acid,  buHidcs  phosphorus  and  phosphtu-ftted  hydrogen.  Is  emptied  into 
the  arterial  blood;  Airibcr,  thai  the  last  two  cnm]>ounds  ni-e  oxtdiied 
at  the  cxpeiiAO  of  the  arterial  blood  and  tho  tissues  it  feodit,  and  tluit 
the  poisoning  \n  due  to  this  dcprivatfon  of  oxygen.  For  thv  details  of 
the  exporimontM  upon  which  these  concluitionn  resit  I  must  r«(br  the 
rcailor  to  tho  original  memoir." 


*U.  I,«eor«b4  {Amhinttilt  pkytlalngit  normaU  M  pnttntayl^rt,  tan*  I.,  1M*,laB«ll> 
ISAO)  IcIirrM  that  i>bat|jtiiiru>  iu--ti  In  llie  blabd  m  pbofpbotlo  Mid,  but  dMi  sM  ouhlkk  Ul 
•nlBlDD.     For  k  dlMMtlqn  or  thit,  aio  I>;blioir*kj'i  pipar. 
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Tbo  EndlcAUona  for  trcatinont  In  phof<pliQrus-])oi«on!ng  nro  very  ovi- 
dent.  It  is  ptaiu  thnt  do  modit-ation  can  iiifluonco  Ihv  U'rril'lo  orgnnio 
losions  induced,  and  ihat  llie  pniiiary  object  must  bo  to  provunt  Iho 
abaorjiCion  or  Itio  poiHon.  Emeticft  and  purgntlvei  ore,  thoroforo,  of 
prime  importance  Th«  nocoMity  of  th«  p<ir8l»t«nt  UM  of  ovitcuantit  ia 
shown  by  th«  Huding  of  phoophorus  by  Dr.  Stiiix-k  in  th«  atooki  Ibroo 
and  a  half  ditys,  and  In  th«  vomit  tn-o  dayn,  aAcr  th«  ingo«tion  of  Uio 
fatal  doM  {Deutacha  Archiv  /.  Klin.  Med.,  xxxr.  483).  As  phosphorus 
n  Roltiblo  in  oils,  no  fatty  mattrrs  should  bo  allow<}<l  cither  in  Iho  food 
or  in  tbo  mcdicinoa.    As  an  omotic,  tulphate  of  copper  thoultt  alwatfs  be 

The  minut«  particles  of  phosphorus  adhere  so  closely  to  the  oli. 
inentary  canal  thnl  thoy  cannot  bo  disludged  by  mochanical  moans,  and 
an  antidote  ia  urgently  domandod.  For  the  pui-pose  of  osidixin|;  the 
poison,  Duflo§  suggested  magnesia  uata  and  liquor  clilorini,  and  Schercr 
th«  chloride  of  lime ;  but  in  practice  thcao  substances  have  been  found 
of  no  value,  on  account  of  the  slownctM  of  their  action. 

Tho  o!t  ot  turpentina,  originally  proponed  by  Andant  (Joitrrtal  de 
M^deciM  i«  Sruxeiltt,  1863-69)  aa  an  antidtilo  to  phosphorutt,*  has  l)c«n 
largely  used  by  experimenters,  with  apparently  contradictory  rcsulu*, 
which,  as  is  non*  known,  were  due  to  the  employmont  of  dilTurunt 
varioticaof  tbo  oil.  There  are  in  European  commerce  throo  varieties 
of  lur|>enliiie, — the  rectified,  the  German,  and  the  French.  Jonaa 
{lAfhig  und  Wohlcr't  AnnaltA  der  Chemie,  Bd.  xx.'civ.)  found  that  while 
tho  pure  oil  has  no  ofl'out  upon  phoapboruis  the  acid  Krcni'h  oil  forma 
with  it  a  crystalline,  vpcrmaccti-lilce  mass.  Thin  it  Holublu  in  ether, 
alcohol,  and  nlknline  solutions,  and  haa  roccirod  the  name  of  turpon- 
tino-phoephoric  acid.  It  is  said  to  bo  eliminated  by  the  kidncjii  un- 
changed,  and  to  exert  do  dolotorious  influonco.  The  ulaboroto  experi- 
ments of  Vetier  on  dogs  and  rabbits  gave  results  in  accord  with  ihoao 
facts,  for  he  found  the  rectified  and  German  oils  to  be  of  no  value  id 
pbosphoniB-poisoning.  while  the  crude  acid  l-Vonch  oil  was  distinctly 
antidotal.  Koohler,  however,  asserts  that  when  thetiorman  oil  haa  not 
been  rectified  for  some  time,  it  acta  upon  phosphorus.  He  bellorca  that 
the  oil  acts  partly  by  osldiiing  the  poison  and  partly  by  converting  it 
into  the  harmles.*!  turpentine-phosphorous  acid.  One  part  of  the  oil 
must  be  given  for  0.01  part  of  Uio  phosphorus.  {Detroit  Review,  1873 ; 
iVom  Med.-ckiruiy.  Sv»d»ehttu,  Juno,  1873.  Case  of  recovery,  Qug't 
ffofpital  R^rtg,xxr\.  13.  See  also  B^nc^Bonfeaui '/"*««>,  No.&*,I887.) 
Ordinary  American  oil  of  turpentine  and  Canada  balssni  are  of  no  value 
in  pboaphorus-poisonln;?. 

Aa  woa  pointed  out  by  MM.  Eulenbnrg  and  Guttmar  (AerUl.  Litera- 
turhhtt,  1868,  Xo.  12,  quoted  in  Syd.  Soc.  YearSook,  1868,  p.  4^0),  and 


I 


•  rot  tuc*,  MO  OaiHIt  HtMt/m<nttiir<,  ^SJ^  ;  S'li'iii'b't  .Urt«cdkr,  Bd.  «1sl>.  p.  Il<t 
JTfrf.  Timf  md  Oai.,  I»S,  U.  *»}. 
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Hulmcqucntly  by  Profns«)r  Bamberger  (  Wtentr  Jfed.  Fressf,  Jan.  1872 ; 
Virchow'a  Archiv,  Judo,  1872),  phosphorus  io  a  eolntion  of  n  Holubie  nit 
of  copper  becomes  imin«diiilely  black,  otring  to  the  formatloa  of  a 
phosphide  of  the  metal.  Professor  Bamberger  (loc.  eit.)  also  asserts 
that,  while  this  ctinnf^  is  very  rapid,  that  inclucod  by  turponllDe  is  a 
slow  cue,  and,  fi-om  an  elaborate  series  of  experiments  upon  animals, 
concludes  that  copper  ts  much  tlie  more  valuable  and  oeruin  antidoteifl 
In  human  poisoning,  then,  sulphate  of  copper  should  be  given  in  dilute 
Rolution,  three  grains  every  live  minuted  until  vomiting  is  inducdi 
After  this,  if  the  Kroncli  oil  be  accessible,  it  may  be  given  freely  in 
einuUion.  Otherwise,  sulphate  of  copper,  with  opium  to  restrain  lbs 
emesis,  Kliould  be  administered  In  such  doeea  as  the  stomach  will  retain. 
8ttl[iliate  or  citrate  of  magneehim  ahotihl  be  used  as  a  quickly-acting 
purge,  and  symptoms  as  they  arise  should  be  Judiciously  treated. 

Hatch -malt  era  and  other  arlimins  who  an)  expowd  by  thcSr  occupa 
tions  to  tlio  fumoa  of  phosphonii*  siifTiT  fruim  chronic  po)ik>niDg.  which, 
while  in  many  oases  H  profoundly  alTi:!i:l.-<  the  vilnlity  of  the  HuflTorer,  Ii 
especially  dintloguishod  by  tlie  occurrence  of  nccrcwis  of  the  upper  or 
lower  jiiw.     It  has  long  been  Icnown  tJiat  tliono  artisans  wlio  have  bod 
teeth  are  cs]H:ciiilly  liable  to  bo  Hcrionoly  nffucted,  anil  the  oxporimentJ 
of  Wegnor  have  d u mo nst rated  that  the  necrosis  of  tbo  jaw  is  due  to 
the  local  ai-tion  of  the  lapor  of  phosphorus  upon  the  pnrt.     Ho  found 
that  when  rabbiM  were  Iccpt  in  an  ntmoi*phcro  full  of  the  fumee  of  I 
poih^on  no  necrosis  over  occurred,  uuIl-m,  by  means  of  an  unsound  toolli 
or  an  arltlicial  wound,  the  atmosphere  had  access  to  the  bone.    If  sorb 
aocuss  were,  on  tho  other  hand,  allowed  to  any  bone  of  the  body,  peri- 
ostitis and  subsequent  necrosis  rcsulled.     Further,  when  rabbita  !»■ 
ceivod  conlinuously  small  doses  of  the  phosphorus  by  tbo  month,  no     i 
necrosis  occurred  oven  after  wounds  which  laid  bare  the  bonce.    Atfl 
phosphorus-necrosis  belongs  to  the  province  of  the  surgeon  rather  tliaa^ 
of  the  phj^ioian,  I  shall  not  discuss  it  IXirthor  hero. 

AnuiMSTRATtON. — Phosphorus  may  be  given  in  pill  or  in  solutMO. 
The  Oleum  Phosplioratum,  U.S.,  containing  one  ]>ur  conL  by  weight  of 
phosphorus,  may  be  given  in  doses  of  one  to  three  minims  In  aroma- 
tited  emulsion  or  in  cnpsulos.  Tho  Pilula  PhofpKori,  U.8^  or  offlciuil 
pills  of  phosphorus,  contain  one-bundredth  of  a  grain  oacii.  In  rt^nl 
to  tbo  dose  of  phosphorus,  I  have  found  that  many  stomachs  will  not 
bear  more  than  the  Rlliuth  or  even  the  hundredth  of  a  grain  if  given 
in  the  liquid  form ;  but  1  have  given  an  high  as  tho  twentieth  of  agmiu 
of  tho  solid  drug.  Dr.  J,  A.  Thompson  has  used  it  in  much  larger  dos9> 
{Praclitionrr,  July,  1873).  prencribing  one-twcinh  of  a  grain  as  an  aver 
ago  dose,  and  in  one  case  having  given  as  high  as  ono-fourth  of  a  grain 
every  four  hours  without  injury,  On  the  other  band,  Dr.  Anstie  hw 
Doen  slight  poisoning  from  three-fourths  of  a  grain  taken  In  snull 
divided  dosce  during  seven  days  (^Practitioner,  Aug.  1873). 
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ZiNoi  pHoaPHiDUB,  U-S. — Phosphide  of  Zinc  has  been  largely  nsed, 
with  asserted  good  rosulte,  as  a  substitute  for  phosphorus.  According 
to  the  researchM  of  Vigior  (Bull.  Therap.,  xc,  Jan.  1876),  it  wonld 
Boom  that  the  phosphide  yiolds  its  phosphorus  vithin  the  economy, 
probably  to  form  a  phosphurettod  hydrogen.  He  found  that  it  killed 
rabbits  more  quickly  than  did  a  corresponding  dose  of  phmphorus,  and 
that  both  symptoms  and  lesions  were  identical  in  the  two  cases.  The 
phosphide  should  be  given  in  pill  or  granule.  The  doeo  may  be  con- 
sidered as  trom  one-twentioth  to  one-twelfth  of  a  grain.  Frofossor 
Scguiu  rocommends  doses  of  from  one-fonrth  to  ono-sixth  of  a  grain. 


FAitlLT  IIL-ALTERATrVES. 


TusHK  aro  oinp!oyc<)  by  priiclitiononi  of  madiciD«,  U>  affect  cortaJo 
diwosos  most  intimaU'ly  tonnuctCiJ  with  the  procoMM  ol'  DUlriUon, 
TnriouH  Huhstancvit  whkh  dojiol,  At  IcikHt  in  tho  thaea  tonimooiyTiiied, 
pn>ilii'-i  liny  v.iry  nl.viniis  Hyminomi!.  TliiMu  drugs  may  pcrhkps  neither 
iH:r!  ;:  l:  !  ..J  i .  |  i .  ,  ri  i  ]  n  i,  caii  1)0  poFooivud.  Biiy  IVinction  of  tha 
Wiy;  tliuir  itutiun  may  bu  Hiloiit  uml  iniptro<;|)iibl<>.  tbeir  ino<lu  of  in- 
fluviK-o  may  bo  uiilaiown;  but  thoir  fhcrajwHtio  cffocla  aro  amom;  Uio 
itoostn«sui>^  of  ciinioni  litota.  It  i  !>  i.ificipot  of  thJa  cbarftct«r  that 
ID  of  AlUraliiy^  han  bcun  u^iUud,  1)00au»owlwi  >dniittiMa«wi 
they  Mwn  »imply  la  alter  morbiil  pi'ocoMvs. 

Spec ul  11  lion  ha«  been  rife  as  to  tbo  modo  in  which  altonUivoa  inflii- 
ODOatlieljody ;  and  as  tho  accepted  i)aDiologv  has  boon  bmnoraliatic 
or  othorwiBO.  M  bos  it  boon  etronuoiisly  arguod  Uiat  thoy  act  upon  tlio 
ritjil  fluid,  or  upon  the  solids  of  tko  body.  Tho  t«rin  "  purifying  of  tho 
blood*'  has  boon  ospcciaily  appliinl  to  Dicir  option,  and  is  siiffl<-iiMii.ly 
suggwtirfi  of  tJieir  function   [i-  viw.-o-l   !■■  m   il.i.'  11.11:1   !■  .A- 

point  of  the  old  bumoraliBt,  What  we  kiiuw  of  Iho  aciioa  oi  tiiuse 
medicines  at  present  aniounu  to  this,  that  tbey  modify  the  nutritiTo 
procc«sos  of  the  body.  As  tho  phytiologist  haa  scarcely  learned  tbo 
alphabet  of  Itiat  part  of  his  science  which  treats  of  the  general  nutri- 
tion, having  no  positive  knowled^  as  to  wbat  is  the  real  dominant  forM 
in  tho  nutritive  processes, — as  tbe  pathologist  is  completely  baffled  In 
attempting  to  find  tho  essence,  as  it  were,  of  tbe  morbid  prooeanca 
which  are  successAilly  met  by  alteratives, — as  bo  oannoi  point  out  to 
us  what  perverted  functions  underlie  those  diseaaea  as  tbetr  basta,— 
why  should  the  Iherapeuiiit  be  expected  to  explain  ths  rationale  of  hla 
treatment?  Tbe  empirical  facts  of  the  clinical  patholoy^fit  aro  mot  by 
tbo  empirical  facta  of  the  clinical  therapautist.  It  is  absurd  to  tfaaa 
into  mid-air  fur  tbe  crowning  spii-e  before  the  foundattoa-^flpee  of  tha 
temple  are  laid. 

To  deny,  as  has  been  done,  the  existence  or  value  of  medluinos  of 
this  class  because  wo  cannot  tell  why  mercui-y  rdievea  ayphills  or  why 
iodide  of  potassium  cui-es  rheumatism,  is  as  absurd  as  to  deny  tbw  ox- 
btODce  of  tho  syphilitic  and  tho  rheumatie  dyscrasia  be^nae  w<i  An 
not  know  their  ultimate  nature.  Let  ub  bo  content,  nntll  more  light 
oomes,  to  hold  ftist  to  the  clinical  facta,  each  belim-ing  for  himself,  if  he 
abottoe.  that  alterutives  alter  nuti'ition  by  alTectin^  tbe  functions  of  iho 
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blood-inaVEng  oi^nR,  or,  if  he  prefer,  that  they  net  bj  EmpriMaing  the 
coUa  of  tho  boilv  tllroctiv:  or,  what  b  evun  monj  p1iiloiox>hi<-iiI^L-acU 
holdinif  hifl  laiiiJ  (ri«  JVom  J>eHof,  ^u  uaoccujiiuJ  txiblut  uii  which  tho 
truth  may  roadily  be  inauribod  when  It  b  dIacov«rod. 

ACmUM  ABSBNIOSUM-AESENIOUS  ACID.    U.S. 

White  Artenie,  or  Arsenic,  m  first  preparod  by  sublimation  from  thaj 
ores,  ie  in  traDsparont  maaatis,  but  on  keopin^;  becomes  milk-white  ex* 
ternally.  It  b  soluble  in  water,  boa  u  vitrvoug  fracture,  is  odorless,  of 
»  faint  sweetish  taste,  and  rolntitizcs  without  fusion  "  at  a  temperature 
not  exeeeding  400°  V."  When  it  is  put  upon  rod-hot  iron  it  omits  a 
){ariicky  odor,  owing  to  ita  bomg  firat  reduced  to  a  metallic  state  and 
then  volatilized. 

PnysioLouiCAL  Acrio:t. — When  applied  to  any  port  in  a  concen* 
trutcd  rorm,  arsuuio  b  a  vary  active  escharotic,  and  even  when  very 
much  diluted  itiaaaevoro  irritant.  When  a  single  doae  of  just  buM- 
cient  size  to  be  felt  ia  fngoatod,  colicky  paJna.  dmirliOBB,  and  purbapsl 
aauaea  roanlt.  After  a  very  liyye  toxlo  doae,  in  from  one-quarter  to 
lhn!«^nart«ra  of  an  hour  an  intense  burning  paiu  ia  fell  in  the  cesoph- 
aguB  and  atoraacb,  soon  aprcadinj^  to  the  whole  belly,  aad  often  aceom- 
Eftuied  by  a  aenae  of  ooDStriotion  at^tbe  throat,  and  an  acrid,  metuIHt^| 
taste.  In  a  very  short  time  violent  vomiting  and  putting  come  on, '^ 
Thv  matters  rejected  are  nt  fli-st  mucous,  and  variously  colored  by  the 
content*  of  Uic  primie  viw;  but  llioy  soon  become  biliouA,  and  otlco 
ycllowiiih  or  grccnifb,  nnd  fmnlly  iwrtnif,  with  mucoid  flnkca  and  a 
greater  or  luM  amount  of  blood.  As  ihc  cniio  prognKwos,  the  «ymptoins 
montioncd  incrcaw  in  inlenwity,  and  u>  tbom  ai-o  Hoon  uddod  others  of 
(lifFuront  nature.  \h<i  Ihjrrt  U  ew!W^ye :  the  urino  \»  «»pj>rc^iKi;  t^'* 
extremities  are  ley  cold ;  tJie  puW  is  small,  foclilo,  and  I'nitimTil ;  the 
rapid  and  Uxborod  reH])initio»  is  very  much  cmburm.wcd  and  pitiiiful 
from  tfao  abdominnl  tcnderm:**;  the  surface  ia  dark  and  cyano«ed; 
vintont  cntmjMi  add  their  torture;  exbauHtion  diteponM  into  collap!«u; 
<.*»m'uUions  or  coma  entiiie,  and  doailk  occurs  In  t'lMin  live  to  twenty 
bount. 

In  another  sol  of  <!me\  when  tbo  dose  baa  bwjn  smttller  or  the 
subject  lews  Htisc-eptible,  tlio  tcrminalion  in  not  ruuchcd  ho  noon.  After 
«ymplom«  similar  to  but  low  viulcnl  thuti  tboi<e  jiwl  dowriH-d  hnvo 
la«tcd  from  a  few  hours  to  one  or  two  dikys,  a  remiHHion  oociint ;  the 
purging  and  %-omiting  grow  lew  frequent,  or  perhaps  intermit;  oven 
_tho  abdominal  t«ndemo«8  may  in  great  measure  dinappcar;  but  the 
]K;n>iHtonl  tbintt,  cold  extremitioK,  nnd  i>Hpprc(Hod  urine  show  that  the 
danger  is  not  ovorprntt,  and  after  u  time  the  mao  puts  on  a  mora  alarm- 
ing aspect.  The  bdly  become*  vorj-  tumid,  the  abdnminni  pain  more 
BeveiM,  difHcuIly  of  r».'S]nr»tion  develops  itindf,  the  face  is  swollen  nnd 
c}'anosc<I,  nervous  syinptomK,  tremblings,  cramps,  and  con\-ubi(>iia  ii[t- 
p«ar,  bihI  finally  an  icy  coldness  jiervades  lh«  frame,  and  death  occiu-m 
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in  fVom  two  to  aix  dayi.  Tbo  miiid  is  gunorally  cl«ar  to  tho  last.  It 
tfa«  patimt  survive  long  enough,  kii  eruption  vory  frrquc<Dlly  appMxs, 
•ometimes  m  early  as  tlio  mcond  day,  oomctimM  not  until  ibe  flftb. 
Its  cluimct«r  la  various:  thuH,  it  may  bo  potocbial,  urUcaria-liko,  pop- 
ular, veHiculur,  or  pu^iulnr,  (Sco  Imbort-Gourboyro,  MoniUur  da  Jfopit., 
18&7  ;  uIho  a.  Hnbvr,  &iltchr.  Ktin,Med.,  1888.) 

Such  iu<o  Uio  oi'dinsry  plicoomvuu  of  iicuto  nrsenicai  poisoning ;  but 
aoomalous  oums  iiro  not  vory  rnro.  Immodiato  prxifound  collnpse, 
without  abdominiil  pain,  itt  naid  to  have  boon  the  cbiut'  manitVslatiou  in 
Bomo  caws.  I  mysoir  huvo  soon  heavy  eloep  ae  the  mt»t  marked  symp- 
tom, tho  sleep,  however,  being  iotemipted  at  intervals  by  wild  outcric&j 
anc)  writhing,  evidently  ttie  outcome  of  abdomiua)  pain,  atlhuugh  n< 
Btatemeat  coold  bo  obtained  f>om  tho  palieot.  J^gaio,  serous  purging 
may  be  the  chief  symptom,  and  ai-seuical  poisontog  has  been  mistaken 
for  cholera,  not  only  during  life,  but  also  on  the  post-mort«ai  tabit 
C  rirdiow's  Archiv,  1870,  Bd.  1.). 

Whon  nnionical  poisoning  ia  not  fatal,  tho  oonTalesccnoe  Is  apt  to  bo 
slow,  and  intorruptod  j>y  various  dtsordera!  ri-ominent  amonijy  tJiwe 
aro  affections  of  the  aJiroentiu-y  canal,  jua  to  tlie  structural  cttaagw 
prodnood  by  tbo  poisoir  Kervous  symptoms  are  common,  and  may 
affect  tho  motor  or  sensory  sphore  separatl^ly  or  combined.  In  eome  ^M 
caeos  thoy  have  developed  very  suddenly  (-V.  Y.  Med.  Jburn^  ISM,  177).  V 
I  have  Bcon  anoMtbosia  of  ihu  feet  as  the  only  symptom ;  motor  panj> 
yeis  may  esiat  alone,  but  it  ia  ucoally  aooompaniod  by  atucsthosis, 
h\*poi'aMtheeia,  loss  of  tomperaturo-scnso,  great  feeling  of  coldnws,  or 
other  dioorder  of  Hoo«ntion,  and  not  nircly  excessive  pain,  which  may 
be  aching  or  lancinating.  Occjisionnlly  thuru  aro  severe  cramps.  The 
normal  seniiiljility  is  usually  rcgaiitud  buforu  nurnial  motility.  Of  oos 
hundred  cases  of  arsenical  piii-nlyKis  colluctvd  by  Imbort-Gourbeyro 
{De»  Suites  de  V Kmpoiionnfment  arsinicale,  Pnris,  1881),  in  moru  than 
hair  all  the  extromitios  wcro  atfucted ;  about  ono-fourth  were  para- 
plegic ;  in  tbo  remainder  there  was  hemiplegia  or  local  patsy.  Most 
ft«quently  the  )Miraly»iH  was  not  pronounced  above  the  elbow  or  kneoi 
Tho  lamed  muscles  are  usually  sensitive  to  pressure  (C.  Gerhard,  ^| 
Sitiunijsb.  Phi/iili.  Med.  QcsetUch.  Wiirzburg,  April,  1882),"  and  undurgo  ^ 
rapid  atrophy,  losing  vory  oarly  their  olcctro-musenlar  contractility,  or 
presenting  iho  "  reactions  of  dcgonoralion."  Thia  poisoning  rcsomblot 
sub-acute  poliomyelitis,  but  difToni  in  the  fVcqnency  of  ]>ain  and  oUwr 
sensory  disturbancos.  and  in  tho  tendency  towards  more  or  loss  oom- 
plete  recovery.  I  bavo  soon  recovery  when  tho  muscular  renmnnla  oa 
the  wasted  limbs  hud  tor  many  months  been  unable  to  respond  to  any 
form  of  galvanic  current;  and  out  of  Imbort-Gourbo^'re'B  one  hundred 

■  CoiudU  ftlw  Bsniin,  Vibtr  tin  fall  rvn  cArun.  .( nrfiKryi/L,  WOnbart,  IB't;  W.  F. 
UoInMb,  Jf.  r.  MmJ.  Rm,fil,  Feb.  IS8A,  111,  Sejcnin,  /cifn.  Heir.  •aJ  »,<.!  M^wm, 
CM.IUS,Tll.aOti  C  K.  Uilli.  Ti-a—.  CMtftof  PkfUiav  of  FUtadttt-kia,  ii—tiai,ii., 
Af*t,U-  4*  Fkf.aU  ADr>.  h  /^■f*.,  IS»4,  It. 
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cases  all  got  well  except  throe.  Dr.  "S.  Popoff  foand,  in  do^  killed  tn 
B  ttvr  hours  by  a  doiie  of  arsonie,  the  spina)  cord  infiamcd;  after  slower 
potooning  there  were  maaaca  of  "  exudate"  in  the  neighborhood  of  tho 
blood- ToaaclA,  and  in  very  protranled  caaea  the  walla  of  llio  spinal  arlo- 
riolca  wore  found  to  be  Uiickenod  and  (he  large  cells  of  the  gray  iniititir 
profoumllyallored.  The  protoplunin  flrHt  became  opaque  and  graiitiliir ; 
tlio  nuclei  prew  fainter  mid  fainter,  and  tlnally  disappeared ;  T«ciiole)i 
apoared,  and  encroached  more  and  more  on  th«  .shrunken  body  of 
coll,  which  fiiiuUy  disuppcnrftd  {Virehow's  Areli'V,  Bd.  xciii^  18S3; 
also  fxiii.,  1S8^).  In  the  claboi-ato  expi>rimoutH,  however,  nf  Dr.  C 
Alexander  ^Itrej/J/iu  Thatis,  18$9)  upon  rnbtiita,  tho  spinal  cord  was 
found  f>  bo  healihy.  but  the  nurvi'-tniiiks  wore  in  A  ooodilion  of  do- 
g«n«rative  atrophy,  and  the  mtiHck-H  ih«^miclves  hud  undergone  changes 
which  wero  l>olioved  to  be  the  result  of  coagulation -nocrosis.  Jt 
is  probable  that  arsonic  Ja  capable  of  pro<lueing  structural  change  in 
tho  spinal  cord,  but  the  woDSOrr  ilisMirbanccs  and  tho  norre-trnnk 
^ndcni^gs,  nsually  Dreacnt  in  chronic  argonJcal  poiw)ning.  thoa  that  tM 
ordinari/  leaioit  ia  a  wideapTfail  multipje  neuritis.  In  some  of  Iheso  cases 
trophic  chnogos  are  pronounced:  thus,  I  bavo  eocn  a  growth  of  hnir 
Mvoral  inchcH  long  cover  tho  wastoil  limbs.  If  in  any  ciiso  of  arsoniciil 
paralysis  thcro  were  no  sensory  disturbance,  the  probabititios  would  b» 
very  strong  that  (ho  legion  was  a  toxic  poliomyelitis. 

Tho  most  obvious  lesions  found  after  death  fh>m  acute  poisoning  by 
amnio  are  in  the  stomach  and  bowi-Is,  oven  when  the  polflon  has  found 
entrance  into  tho  sj'Blem  through  other  ctianneia.  Tbegnatrlo  raucous 
membrane  is  ustintly  swollen,  maculated  with  patches  of  a  deep-crimson 
or  more  commonly  browniHli-rud  color,  and  Is  often  sollened  and  cov- 
ered with  a  diphtheritic  exudation,  but  is  raruly  iilcemtcl.  Perfora- 
tion ts  exceedingly  uncommon.  The  mucous  membrane  of  tho  upper 
part  of  tho  small  InloHtlne,  and  aomotlines  of  tho  whole  of  it,  i>»  in  a 
condition  iiimtlar  to  that  of  the  titomach.  In  some  cases  the  lesions  very 
closely  resemble  those  of  cholera,  as  was  ftrtt  pointed  out  )>y  Profossor 
Vlrchow  (FiVcAoir'* /IrMir,  Bd.  xlvii.).  jn  tlie  mleroscopic  ^yfmlna. 
lifin  »f  ft  cfn^nv.-r  whose  bowebt  were  fillad  with  a  "  rieo-wfltei^  fluJtK 
that  observer  found  in  the  intwUnal  contents  cj^ithelial  flakes,  and  the 
I'unpua  described  bv  Klobs  as  peculiar  to,  ami,  indi-id,  thii  c,iu*u  of. 
oholwra.  Tho  epithdinl  cells  of  tli«  nueous  minil>i  hk  -v .le  i-Iioki-il 
with  gnnuloK,  and  many  of  thorn  In  an  ndvnnc-<Hl  «tiig<;  ^li"  fatty  <le- 
gcncnttion;  the  SnteRttltinl  liwue  wu-t  fidl  of  liirg«  round  grantilntinl 
colls;  tho  nolitiiry  glands  anil  Pryor'w  patches  were  very  much  swollen. 
Thc«e  facts  have  been  conlirnud  by  Dr.  lIolTmuTiTi  (riV''*i"v'r  Archie, 
Bd.  1.  p.  456).  The  a!wtri>.inteBtinBl  lestooa  pn.iiiiivil  i.;,  n-  .■■iii-  arc 
not  due  soJelr  or  largely  to  its  immeiiittlo  loenl  i  it  t  im  ilit-y  occur 
cquallr  wht^n  tno  animal  19  killed  by  injection  ol'  lii-  j^  i^-ii  niton  vein. 
Tho  local  influence  of  the  drug  is,  howover,  probably  not  altogether 
lost,  sinco  TTnterbcrgcr  (he.  cil.)  found  tliat  a  larger  d<»o  was  ro<]iiircd 
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to  kill  on  nniinAl  by  vonoiu  Injvclion  llian  by  exhibition  by  (he  mouth. 
Cni'ious  am)  at  prCKont  uncxpUiiinblu  anomalies  occw  in  the  diatri- 
butioii  of  tho  gitHtro- in  lectin  111  indainmation,  anti  atitopsiee  hare  been 
reported  in  which  thu  etomnoli  has  nitogolher  escaped. 

There  \*  uMimlly  in  acute  antciileal  poijtoiilni^  a  wiile^spread  nn^tiular 
or  fatty  dcgvncmtion  of  iho  tisHucA.  M.  Karsjau  (Tni-ijioii,  Sur  rKinpoi- 
souitfmfnf,  p.  335)  reporta  a  caHc,  vrhicb  had  been  mistalciMi  durin;;  lifb 
for  acute  nlrojihy  of  the  liver;  Fr.  GrobI  and  Fr.  Mosloi"  I  Virchow'e 
Archiv,  B<i.  xxsriv.  p.  213)  one  in  which  they  found  fatty  or  granular 
netaoiorphoHis  of  llie  glandH  and  e])itheliuu)  of  the  Btomacb  and  intes 
lin««,  of  thu  cardiac  inusclv,  of  tho  diaphrngm,  of  the  conical  poruona 
of  the  kidney,  and,  to  u  alight  cxtvnt,  of  Jtonio  of  tlio  voluntary  mua- 
filea;  Dr.  1. 1.  Ptnltham  (Boston  J/fJ.  and  Sur^.  Jounu,  1878,  a58)  one  In 
which  the  liver,  lcidney»,  and  cpithctiitl  lining  of  •the  peptic  glnnda 
woroalmoNt  dcntiiiye^l;  similar  IcHions  have  aUo  bcon  mportcd  by  M. 
V.  Comil  (Soc.  Mid.  da  U6p.  de  Purit,  xvii.  379)  and  by  In.  Firfol 
(Itid.,  p.  321). 

The^bwoluto  demonstration  /Jiim  iif.jrf.nf.ivit inn  [n^fjufw-d  bynpionig 
waa.  Iiowover,  made  by  \>t.  Salkowaky  (  ViT^oto'i  Arehiv,  Bd.  xxxiv.  p, 
77).  of  MoBOQW,  who  wan  alao  tho  first  to  point  it  out.  In  hi«  Dumuroua 
experiment*  upon  ntbbita  lie  found  that  when  tho  animalu  were  jwisonod 
by  a  «ranll  doHo  of  ar«onic,  so  as  to  lire  IVom  thrc«  to  six  day^,  tho  liver 
WM  much  enlarged  and  very  fatty. — indeed,  containod  more  fat  than 
tho  "  phoHpborus-livor,"  On  mtci-oscopical  examination,  the  oelts  on  tho 
oxlcrior  of  oach  scinua  were  seen  to  bo  natural;  those  in  the  contru 
in  tho  most  advonced  8t«{i;ea  of  defeneration.  The  kidneya  were  tilmi- 
larly  affected, — their  tubes  choked  up  with  fut-globulea,  their  epithe- 
lium almost  completely  destroyed.  The  inu.scles  of  the  heart  and  dii>- 
phrn^pn  were  almost  equnlly  comproroiaed.  Dr.  Salkowsky  aUo  noted 
that  early  in  both  arsenical  and  antimonial  poisoning  tho  glycogcnio 
fiiiictiun  of  tho  liver  is  aboliidied.'  I'odowy«M.it):ki  IiihU  (but  tbe  first 
change  produced  by  ovurwholming  doi«c»  of  at-Mcnic  oonsist*  of  the  for- 
mation of  necrotic  foi-i  in  tho  liver  (.St.  Petershurg  WockenttK,  1888). 
O.  Silbormann  boliovos  that  during  life  thrombi  form  in  various  portiona 
of  the  body  (ArcAiV  Puth.  Anat.,  oxvii,  Fur  further  discuiwion,  eeo  nlso 
litieglor,  Jkilra(fe  Path.  Anat.,  Bd.  ii.).  In  frogs  poisoned  with  arsenic 
tho  epidermis  pwU  olT  from  the  derm,  lu  first  noted  by  Ringer  and 
Murroll,  and  Emily  A.  Xiinn  has  found  that  tho  infiuoncoof  tho  poison 
is  first  manifoKtod  in  tho  tinder  portion  of  the  epidermic,  the  dc^n- 
omtion  progressing  from  the  dorm  outwards  (Journal  of  Phgthlo^jft 
i.  M7). 

As  ormnio  i^  never  used  in  modicino  for  an  acute  eSocI,  the  chtof 
Interest  to  the  therapeutist  centre*  around   ite  physiological  action 


*  For  ■  ipnUoMcipio  ilud;  bl  iba  effect  of  annilc  npoa  (h«  mlotisit.iiiiUsr  of  lli«  lloo^ 
•M  OnirallUu,  1M8,  p,  tOt.  It  l»  iDlttmlinj  l>on  to  nDi«  IhM  kotaic,  aadDonr,  t>tM»> 
phorttl^  wl  uamnnU  Ml  rery  limiliiil/,  IT  oat  Idantlcalljr,  upon  Uia  blovd. 
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trhon  f*ircn  in  small  dosoa ;  yet  it  seema  n^cessarT'  hero  to  talce  co^l- 
zanco  of  the  phvBioIogical  action  of  largo  amounte  of  the  poiAon.* 

jycrvous  and  Muscular  Systems. — Tlifi  symptoma  of  arsenical  poison- 
in:;  in  mnn  show  that  the  drug  has  a  marltod  Influonco  u,i>op  tl)o  nor- 
vouB  jxbHh"'  ^'-  W.  Slclarelc,  of  B«riin  i^Reicherfs  Arehiv,  18C6),  hiM 
found  that  the  ar8CDiati>s  of  ])otasdium  and  of  aodlum  had  exactly  tho 
same  effect  m  aneoio  Itaelf  upon  ftogs.  Within  fivu  minutes  aft«r 
the  injection  of  one-fourtli  to  two  c.c.  of  n  two-per-oont.  nolution  of 
ftnoaioDB  aoid,  or  of  the  areoniato  of  aodium  or  of  potomium,  all  rolun- 
larj-  movement  ceased  in  the  frog  ilihough  wh<!ii  the  animal  was  lard 
upon  his  back  ho  etruggiwi  verj-  actively  to  recover  his  position.  At 
this  timo,  however,  all  §enmhil!ty  to  chemicul  and  mechanical  trritania 
vat  lost,  cutting,  burning,  or  corroding  failing  to  elicit  any  response. 
That  the  motor  nj'Htem  woh  not  at  fault  was  shown  by  the  notivo  movfr 
roenta  when  the  Srag  was  placed  upon  his  hack,  as  well  m  by  the  rosults 
of  electrical  stiniulalion  of  the  norvcx.  TIiu  parnlytds  or  quiolnvM  mnitt 
hare  been  due  to  nn  abolition  of  «onRAtion.  That  thi«  wnn  epinnl,  and 
not  peripheral,  was  proved  by  tho  circumnlnnce  that  tj-ing  the  illae 
artery  upon  one  »ide  before  tho  njiminiotnilion  of  the  poison  had  no 
cff*ict  in  pruitcrving  Mnaibility  in  tlie  protectccl  iyg,  The  only  explana- 
tion of  tho  Htiiiggle*  of  the  fh>g  to  ivcorvr  bin  poiiition  after  potfoning 
ia  to  bo  found  in  his  having  been  influoncod  through  vision,  or  elio  in 
tho  theory  that  the  muscular  sense  is  distinct  fVom  that  of  common 
eeneihiliiy  and  ia  not  affected  by  araenic  The  researches  of  Itingcr 
and  ilurrell  {.lowrnal  of  Physiology,  \.  217)  upon  frogs  have  given  very 
different  results  IVom  those  just  described,  tliey  finding  that  the  symp- 
toma  of  pcdaoning  came  only  after  the  lapse  of  some  hours,  and  that 
parnlyafs  of  voluntary  motion  preceded  that  of  seniialion  and  refleK 
action.  I>rs.  Ringer  and  Munoll  suggest  that  thesa  dilTeronoes  of  result 
depend  upon  the  time  of  year  at  which  the  fVog  was  experimented  on. 
There  is  aeooni  between  tho  exporimentera  In  regnnl  to  the  cause  of  the 
final  paralyaia,  all  finding  that  it  Is  prodiiood  by  a  direct  action  of  the 
nnwnle  upon  the  non-o-eontres.  ninger  and  MuitcII  have  also  ahown, 
however,  that  the  ncr\-ea  and  muHeleado  not  entirely  escape  tlio  poison, 
whieh  moms  to  be  more  or  loss  toxic  to  all  highly-organised  liMUoa. 

Circutathn. — Upon  tho  heart  of  tho  &og  Dr.  Sklorok  found  tJiat 
nreenic  exerts  ft  very  powefflil  influence,  Icwening  the  rapidity  and 
force  of  the  beat,  and  flnalij^  arreating  the  contmctJop.  That  this 
cardiac  action  of  arsenic  is  direct  was  shown  by  the  exact  similarity  of 


*  The  Uiwry  u(  Uliii  ■Dtl  Eehalt,  Ih&t  >n«Dlca*  acid  acU  b]r  u>klag  from  pnlopliiin] 
*>JC*n>  M  M  CO  bt  Morvrtrl  ^nlx  nnrnio  Miil,  and  Dnicwanli  y'wWt  iip  llita  nijifrn  to 
MidiM  til*  pralopbum,  aod  tben  rnjiaau  Ih*  prooM*,  ihtbi*  to  n«  m  HI  rapptlnl  llml  tha 
rwdn  ta  rtgard  to  it  liilmpi;  nhnti  to  Arth,/.  Eiptr.  Miit.  u.  FKam.,  xi.  311,  ilr.i'lB; 
kIw  Brit.  Mtd.Jonr;,  1883,  W.  IIX^.  th>Ki«r>  throijr,  ibat  anenls  nnltM  «b  ami  wily  «llb 
Ifca  albumliioiu  prlnetp]*)  ij  mart  pnbaUa.  9«a  Tntrt,  himnlitiial  C^ngrtm,  IS84,  L 
P.1M. 
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th«  plnMiomonit  pro(lucG<l  1>y  the  ftppUoatioo  of  araonic  to  iba  heart  cut 
fitit  of  Iho  body.  The  urost  waa  never  instantaneous,  but  always  [ir^ 
cwJod  by  Klovrin^  of  tbo  bont ;  and  aflor  moveniuut  bad  ceased,  (galvanic 
or  mochanicAl  irrilKtion  caused  iinporfoct  systoltu  movements.  In  no 
case  di<l  Dr.  SIclarok  obsorvo  any  Bi;g;ns  of  functional  exoitumcnt  pro- 
oeding  the  dovelopment  of  the  oardiao  or  motor  paralyHtii. 

Dr.  Sklarek  also  found  that  in  araentcnl  polanninif  iu  tbo  cat  Uibtb 
b  ycat  reduction  in  the  force  and  frequency  of  the  hoarl'B  pulaatloiw. 
Kceently  the  effect  of  the  poison  upon  the  circulation  oi  nuinmak  has 
been  elaborately  inrcetigated  by  Dr.  S.  Unterbergcr  (Arehiv  /.  Exptr. 
Path.  ».  Pharm.,  Bd.  ii.).  Like  Cunza,  be  found  that  In  nnonlcnl  poi- 
soning the  heart  poraista  in  its  morementti  al^or  the  ccHAatiitn  of  rrxpU 
ration.  Immediately  aAor  an  lnj<>ction  of  tbo  poiwn  in  cata  and  Aogn, 
l)oih  the  pnUe-ratc  and  the  arterial  pressure  fall  enormously,  and  If  tho 
do-w  has  been  suiUciont  they  nerisr  itcover  thiMnMlroa.  Dr.  Dntcrburs^r 
did  not  mnlce  out  the  oauso  of  thi!  full  of  tliu  {iiiW-rato,  but  rJte  oxpori- 
moflts  of  Slclarek,  already  montioned,  indicate  that  it  is  duo  to  a  ilirLH:t 
action  on  the  heart. 

The  dcjirowion  of  the  arterial  presauro  was  shown  by  Untorln-rffor 
to  bo  largoly  due  to  vanoinuior  paralrsia,  for  in  an  animal  umler  the 
influence  of  tbo  poison  neither  gnli-anization  of  a  sensory  nen-o  nor  of 
the  vaso-motor  centre  in  the  upper  cord  bad  any  influence  upon  the 
force  of  tbo  blood-current,  tialvanieation  of  the  Bplancbniw  bad  no 
ofTect  upon  llio  arlcriul  pi-csMiiiv, — appiiruntly  showing  that  tbo  vaso- 
motor ]>a!.-<y  waD  peripheral ;  but  Dr.  Unlerberf^er  found,  to  bis  astonish- 
menl,  that  fttlmiilation  of  the  cervical  •ympalhotlca  had  Iho  usual  offocl 
upon  tbo  vcsseirt  of  the  mhbit's  ear.  Supposing  thi»ui  observations  to 
bo  correct,  there  are  only  two  seemingly  possible  methods  of  reconciling 
them :  either  the  drug  actit  upon  the  peripheral  vaso-motor  nerves  in 
(he  abdomen  and  not  upon  ibu  same  ncn'ea  in  the  neck,  or  olso  theix) 
is  during  araonioal  poisoning  aucb  deprossionof  the  power  of  the  cardiac 
muscle  that  narrowing  of  the  blood-path  does  not  havo  the  ue^ual  elfcct- 
Dr,  Untorbcrger  found  that  oomprcAsion  of  the  abdominal  aorta  wns 
followvd  by  a  great  rise  of  premurc,  and  therefore  be  believes  thnt  the 
heart  In  nrsouicai  poisoning  has  not  lotit  iU  power.  Some  complicated 
tmnsfhsSon  experiments  which  lie  made  Uidicated  difi'crently,  eo  tliat 
while  his  proposition  that  arsenic  paraly^eea  the  peripheral  voeo-motor 
ncrt'es  of  the  abdomen  and  not  those  of  the  head  may  be  considervd 
probable,  it  certainly  is  not  proved.  It  would  be  a  very  easy  matter  to 
decide  tlie  question  by  dividing  the  splanchnic  norvos  in  a  pol9onc<i 
animal:  If  the  rcfliiction  of  the  arterial  pressure  be  really  due  to  an 
nbdominal  vaao-motor  porosis,  section  oi  the  splanchnic  should  have 
no  eflcct  on  it.  There  appoars  to  be  no  doubt  that  the  cardiac  uioaclo 
is  more  or  Ie*s  weakened  by  the  poi-ton. 

Action  of  Smail  i>ejAi.— Minute  qunntUics  of  nrsenlo  may  b©  given 
for  a  long  time  without  producing  any  perceptible  effect,  tinhiait  It  b« 
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n  sharpening  ^f  the  appotlta,  iluc  to  tlio  local  action  on  the  stomach. 
When  the  doso  ia  increased,  moro  active  maiiSrutilationa  of  {^''^trlo  irri- 
UtJOQ  may  appear,  HU(fh  an  loaa  of  itppotilo.  iiaumta,  ttlnlontiiwl  paja  or 
lUfit^iuws,  diarrhoea,  and  pcrhapa  tij-mpaili«itie  boidi^^B.  By  Uio  uae 
of  flrequaat  amall  doaw  *-hMt  tyiBP**""*  pny  j^  goq^rfttty  flTotJed^  an(3 
what  may  bo  termed  tl^y  fflp^t^tlomti  »ntift»  ^  ai-«oiite  bo  nhraitn-d. 
'^^  **rftti  "^p"  of  thU  JB  eoncrally  »  pufBnptw  nt'out  tiio  oy_c«.  jt  flret 
vidble  only  in  the  early  in^rDj^i^fa,  but  toon  incrcaiting  Into  decided 
•edema,  whtck  alter  a  time  may  lose  !U  local  olianiolcr  oikI  the  jwtlent 
bo  involved  in  g\invral  ann^rca.  Thic  aniuinrcnr  m  wa^,  1  boUevc,  first 
pointed  out  by  Dr.  9.  Weir  Mitchvil  {Ne^e  York  Afeilical  Journal,  vol.  i.), 
may  or  may  not  bo  prooeduil  or  uccompanivd  by  llio  pi-csuncc  of  albu- 
nion  and  of  tubd-caAtM  in  tho  urino.  Beyond  tho  production  of  tJla 
tyroptonia  spoken  of^  arHi^nic  idiould  never  be  employed  In  medidne. 

Ud fortunately,  owing  to  the  frequent  use  of  tbo  metal  In  the  arls, 
chronic  arsenical  poisoning  Ih  by  no  mcaiu  unoommon.  Althoii|[h  the 
■ymptoma  vary  a  good  deal  and  may  bo  vci-y  obsciiiv,  yui  in  nituost 
every  oasc  Uiey  are  euoh  as  ftliould  at  once  awaken  suspicion.  They 
woTo  lummed  up  by  tho  latu  Professor  Taylor  oa  follows:  "Drynou 
and  irritation  of  tbo  throat,  irritutlun  of  the  mucouR  membranes  of  tha 
cycd  and  nostrils,  di'y  cough,  languor,  beadaohe,  loss  of  appetite,  nnuiioa, 
colicky  piUns,  numbncsti,  <:rtimp,  irritability  of  tbo  bowels,  attended  with 
mucous  dlschar^eo,  great  proslmlion  of  diti-englli,  a  feverinh  condition, 
and  wasting  of  tho  body."  It  is  very  evident  that  tbo  nymptom*  of 
irritatiiHi  of  tho  respiratory  mucous  membrane  are  largely,  if  not  en- 
tirely, due  to  tho  local  action  of  the  arsenic,  since  tho  poison  finds  uc- 
cowt  to  tho  ajnttom  through  tlio  respiratory  organs.  The  constitutional 
troubles  most  uniformly  present  in  tho«o  cases  arc  woaknMs  and  omaci- 
atiun,  ollon  ace  om  pan  id  by  more  decided  ncnroun  m.in  I  festal  ions  thnn 
tlie  pictoro  drawn  by  Dr.  Taylor  would  suggost:  groat  <leproBSion  of 
spirlta  and  irritability  of  dinpoeition,  alcoplMSiieaa,  giddinoaa,  tinnltos 
aurium,  fkiluro  of  memory,  cerebral  ncurostlienta,  headacho  with  a 
feeling  of  oonslriction  in  tbo  forehead,  numbnv«a  in  tho  oxtremitles, 
muscular tTemor8orGtiffiic:<«, vertigo, anil  oven  oonvul«ioDs and  paraUiiis, 
are  very  common.  (Sco  Deuticke  Klinik,  1S74,  No.  31 ;  Schmiitl'sJahrb., 
B(l.  cixv.  p.  233;  J}eut4ch.  Archiv  Kiin.  Med.,  Bd.  xliv.,  1889;  Boflon 
MfJ.  and  ^urg.Journ.,  cxviii.,  cxix..  cxx„  csxi.,  oxxii.) 

Dr.  Kirchgitaser,  as  tbo  result  of  very  largo  oxpuncnce,  assurU  that 
ihu  nio8t_fihiUXS}^^Btic^he&pmoDaof  ehronis.(tn«uici»m  arc  a,  brown 
ptgn^ynt-dnpiMJ t.  in  thL>  tkin  of  the  face,  inlltimmatory  affvclion  of  ibe 
ijpiU^fl,  (luL-Lhc-JlialiU'Loncos  gf  aonsibitity  utiil  inulii^n,  which  nlTect 
ni(Mt  tVoqucntly  the  lower  exn-emUies,  together  with  sniMing  during 
d  final  ion.  Out  of  oighi  cases,  he  found  arsenic  in  tbo  nriiio  in  eix 
(Bertin.  Centraliilatt,  p.  5T4,  1S63).  '^e  diagnosis  of  t.-hi'onic  arsciiicnl 
pi>i!n>ning  ts  often  x^ry  difflcult_and  obecnra.  Soii!gij]niiM5rni)lions.upon 
thu  wkln,  with  larrngo-broncbJal  catarrh,  gypllan  flnger.JQinta,  anuuua- 
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tioo,  and  other  <]istorbanL-«6  of  tbe  cenentl  nutrition,  tonatitnte  Uw 
main  f&ntun»  of  the  mae.  So  otoHely  may  chronic  nfMnical  poisonin; 
stmulato  various  di»e«B«a  tbsl  tlie  practitioner  cun  only  uvoid  being 
uiel«d  tULXfilDfiiabBriDg  ihnt.  poi-iphpp*!  ti*[iiriri»yftLmogt  alwi^yp  due  to 
^he  preacnca  of  aome  poJeon.  <^pd  ftm^y,''""  witboiit  local  difiawe  and 
with  atyploaljiymplai&B  ^9  ueaally  «thw  toxic  or  diathetic.  Suspicion 
having  been  aroused,  the  urine  should  be  examined  for  areenia 

Seonilngly  opposed  to  tliis  common  experience  Is  the  aaBorted  "ar- 
eenic-eating"  of  the  peasanta  of  Styria.  It  b  tiiated  by  some  that  tlie 
nrHeoic  is  taken  by  tbe  young  girla  to  beautify  their  oomplexion  and  to 
euliauce  tlieir  charms;  by  othera,  that  the  object  oooght  to  be  attained 
b  protection  against  omunical  ftimes  by  those  engaged  in  the  manu- 
faoturo  of  the  metiil,  and  the  incrvaae  of  the  powers  of  endurance  and 
of  the  "wind"  in  huntsmen  and  others  who  do  a  great  deal  of  mountain- 
climbing.  Tlie  liabit  is  said  not  to  bv  detriincnlal  to  life.  Indeed,  tho 
toxiphagi  are  oaserled  to  be  remarkably  lon^-tivcd  people.  In  regard 
to  the  dose,  three  gi-uins  ore  said  to  be  lnl<fn  uh  n  commencement,  and 
to  be  increased  to  thirty!  Onglnnlly  affirmed  by  Togt  (Lthri/ueh  der 
Pharmacoiiynamik,  Aufl.  iii.  Bd.  i.),  the  existence  of  this  practice  baa 
been  cerpecially  a.4Hi<rled  by  Tschudi,  and  more  recently  by  Clias.  Hoiach 
(PMnn.  JoHm.  Tmn*.,  1859  and  1860,  Tol.  L  p.  fiAl)). 

XotwillHtanding  tbe  luwortion  of  Hoiscb,  the  existence  of  the  pnto- 
tloe  was  not  credited  (see  British  and  Foreiyn  Med.'Chtr.  Revieic,  vo). 
xx'xx.  p.  1*4).  but  in  183-t  Dr.  C.  .Mnclngnn  {Edinb.  MfJ.  Journ.,  1804, 
p.  203)  visit«d  Styria,  kuw  Hcverul  nntcnic-vatviv,  udininiKtvrod  to  onv 
o(  thorn  five  grains  of  the  substance  at  a  doso  without  111  effocla,  and 
found  the  poisan  in  thu  urine.  He  nino  iiiiHlyxcil  iJiu  material  which 
the  men  babitimlly  took,  and  found  it  to  bo  arm;nic. 

Ad  unsignud  (oditorial?)  cominuniraiion  in  tho  Ediitb,  iftd.  and 
Surjf,  Journ.  (1871,  vol.  xvi.  p.  56fl)  fiirlhw  asMrU  tlial  a  royal  com- 
mUaioii  hiiM  examined  into  the  Hubjocl,  and  (hat  their  report  indicutas 
lliai  tho  pnic-ik-e  oxiiiU,  but  that  it  has  boon  groMly  exaj^urat«d. 
Thoy  attirm  that  nrtenic-enling  is  practised  chiefly  !n  the  northern  and 
norihwcpitcm  parts  of  Styria;  that  the  wliilo  an<«nio  in  preferred,  the 
yellow  commortiul  artidu  being  NOiiietimes  taken,  tbo  native  red  arsenic, 
or  orpiinont,  very  nirdy  i  that  Unj  (-ummencing  dOM  is  Hbciit  0.22  grain, 
which  in  very  slowly  increoMd  to  0.tl2  grain  avoirdupois.  The  "nil«bano- 
eatcn"  almost  all  belong  to  (he  lower  elasaes,  and  aro  aaid  to  bo  gener- 
ally strong  and  healthy  persons,  courageous,  pugnaciotm,  niid  of  strong 
Mxual  disposition.  Those  statements  aro  tn  accord  with  tl>080  of  Dr. 
Machigan,  and  mu»t,  t  tliink,  bo  ncec^tod  as  tnie.  I>r.  Mnclngan  also 
s^^'8  ihnt  in  one  cam  of  suspcctvd  poisoning  in  Styria  tho  pnnooer  was 
Bcqnittu<l  on  tlio  ground  that  tho  deccoMd  was  an  iintcnic-roler. 

Of  especial  Enloreat  in  connection  with  sriMnlc-eating  ia  the  verity 
or  non-verity  of  tho  asserted  effect  of  the  drug  upon  tiK»iH>-Gltangea. 
Schmidt  and  Stilrzwage  believe  that  It  has  such  action  In  a  vary  marked 
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<  in  thtar  cxporlmcnU  upon  rab^itx  tboy  found  n  decided 
dimiDution  in  tbo  excretion  of  cArliotiJv  aci<[  nnd  of  iirva  during  th« 
uw  of  miniito  do«os  of  tlie  poison.  Kokkor  {Sckmidt't  Jahrb.,  clviii.  13], 
bowevor,  was  unablo  to  porcoivo  in  thivo  cxpurimonlii  thai  daily  dosH 
of  from  .15  to  .075  gniin  of  nrsenic  to  n  ilog  bad  siiiy  uRcct  upon  tho 
oiiminatioD  of  urea,  «nd  Koseell  nnd  tincthgcn^  in  two  oxporiinonts, 
liavo  notul  a  very  docidod  inci-cai^o  of  tho  olitnination  of  nrifi  pnxlutwd 
by  toxic  do«o«  of  aracnic  in  tho  dog  (Arch.f.  Exper.  PathoL  u.  I'harm., 
IW.  T.  p.  133.  nl»o  Centratbt.  f.  Med.  WiMtn.,  1875.  530 ;  1876,  833).  Th* 
recent  oxpcHmcnts  of  Chitt«ndcn  and  CumminB  (Stud.  Labor.  PhytiiA. 
CKem.  Yalt  Vnw.,\o\.  ii.)  arc  in  nccoi-d  with  the  rarly  ixwutlsof  StQrx- 
va^  M  thoy  found  that  in  tbo  cnae  of  rabbitx  ai-MiniouM  acid  hn»  a 
tendency  to  diminish  the  oliminiitioD  of  carbonic  acid.  Tho  ovidvnco 
which  wo  hnvo  at  prosont  i«  not  Bufflciont  to  warrant  a  po»itivo  opinion, 
but  it  indicates  Ihnt  small  doiva  of  anenic  cheek  titai^-^anat  qnd^de- 
create  KilrogenoMa  eUmination.  wAifa  laf^fe  t^xic  dosta  have  tAe  opuotiU 
elect. 

When  anwnic  )»  ndminislcrcd  in  small  ropcnted  <lo»oa.  U  may  ttct  in* 
g  tonic,  by  HJif^htly  irri^atinff  the  atomJiob  and  thereby  Drovoking  an 
apputJto ;  and  in  certain  caoboxj^  it  increajwa  the  muyiuliy  stroim^h 
and  the  goncnil  vigpr.  Tho  history  of  Arsonie-eRling  indicatos  that  the 
drug  has  some  pottitiTO  tonic  inSuence  over  nutrition  ;  and  although  tho 
amolioratJoD,  the  increase  of  etrength  and  blood,  by  it«  use  in  eachoxioe 
may  be  due  to  an  indirect  action  of  lite  drug, — to  a  removal  or  oror> 
comini;  of  tho  morbiSo  n^oul  of  tbu  ili<.-flai»  ^nd  ^  tipi^aiiflyf nt  ^Ipytng 
ftf  the  recuporatiro  powers  of  tbe  BTatam  *7  UtturT  tham^lrea. — there 
is  much  reusoQ  for  believing  that  it  doea  act  ae  a  direct  stimulant  Ut 
nutrition.  All  that  we  know  of  tbe  effect  of  arsenio  upon  tbe  (tystem 
throws  only  enough  light  on  its  thentpeutic  action  to  ocablo  ns  to  clam 
it  as  an  alterative. — ;>  yodifler  and  ofloD  an  improver  of  nutrition. 

Siminalion. — There  is  abundant  proof  of  the  ab6<}i-plion,  and  no 
leas  of  the  elimination,  of  arsenic  Indeed,  tlio  latter  ajipooi-s  to  take 
|>la<»with«xeeptioii«lr*piditv.  Thus.  MAI.  Flandin  and  Danger  (Husu- 
inann,  Toxicolo^ie,  p.  823)  failed,  three  days  after  tho  last  do*o,  f* 
detect  it  jg  the  hodJos  of  aninmla  to  whigh^  filWn  grains  liad  been 
giyep  dally;  and  in  a  cbiid  killed  in  two  days  by  an  arsenical  pigment, 
none  of  the  metal  could  be  found  in  tho  body  (British  and  /■'ordyn 
JUiMf.«CAir.  Revieic,  1870,  vol.  xlv.).  In  the  great  majority  of  instances, 
bowever,  thero  is  no  trouble  in  finding  arsenic  in  the  bodies  of  tliose 
poisoned  by  it,  and  Steinh^user  reporta  a  case  in  which  it  was  found  in 
the  remnants  of  a  corpse  that  had  been  bnriod  for  twenty-two  years 
{BerUn.  CfnlrallAatt,  1863,  p.  ICO).  The  priooipal  channel  of  escape  is  tbo 
kidneys;  but  elimination  also  takes  place  Iht-oiigh  tho  mucous  membrane 
of  the  alinieniary  canal,  through  ihe  skin,  aud  even  in  tbe  saliva  and 
the  tears.  M.  G.  Boueliet  and  Lcwald  in  independent  rosearchos  found 
Arsenic  in  notable  quantities  in  the  milli  of  nursing  women  to  whom  it 
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liad  boon  given.  (Soo  American  PraMthnor,  1887.)  TTDlorbergor  bM 
dctocted  it  in  tbc  ■llmonlar^  cannl  of  aniinalti  |>oidoiH<<l  liy  injoclion 
into  the  vein.  M.  Ciinlin  liiu  found  It  in  tho  flcrocilj*  of  a  iilidler, 
Bergvron  nnU  LeiniiUi-c  in  tlto  sweat  (British  anil  F^rti^n  AM-Chir, 
Remew,  voi.  xiviii.,  ISTl),  and  Tiiylor  ((?»y'«  Botjtital  Brp.,  vol.  x.  3iJ 
•oHm,  1864,'  {).  227)  in  tli«  vonlcnu  of  thv  ttonacli  of  a  cliild  iwinoni'd 
by  iu  npplivatioR  to  tJio  wnlp.* 

Ewpcoinlly  in  connection  ylth  Uift  tJioinpoutio  t»e  of  iwinio  in 
mnlitVittl  Veyw,  gomo  Inlcriiwt  utmcliw  tp  iho  effect  of  tho  drug  npoii 
tba  loBTcr  orgmigrm  wad  formcnUtiojw.  Tlin  unbiogt  |ff  ffp^  nnrtittllv 
(nTcrtigalod  by  Johann»ohD  {Arch,  f.  Bxp«r.  Path,  u.  JPhmn.,  Bd.  il.  p. 
106),  yho  conclude*  Ijiat  tho  poiym  piyducw  j  poculiar  dggonorotiofl 
of  ihoyongt-nlttpl.  but  actunlly  incroawtg  ^^a  prm^tflc^j^n  ^f  llncl'iria  in 
ycdtfL  When  small  nmouniii  of  nrwinio  worn  added  to  yo«Mt  and  (>)'rup, 
tho  formontAlivo  proccMf  wcut  nt  fir*i  rory  much  ohcckod,  but  not  abw- 
Itiloly  pruvonldl.  Afti.>r  n  time  tlio  procew  wont  on  ftntor  ngain.  In 
nrino  Johimnoolm  found  tliat  the  poi«on  hindotvd  thu  production  of 
Htcroi'occtit  urea,  but  uctually  favonnl  tlint  of  otltor  1\ingi.  In  tho 
lai-tic  fcnncnUlion  the  growth  of  iho  prculinr  fungi  was  checked,  whilu 
lh.1t  of  Mucor  mucodo  via*  fnvorvd,  The  fact  that  nnonic  n<-t«  slowly 
upon  tho  ycant  Iiat*  boon  confirmed  by  Schnofor  and  llo«hni  {Arbtitcn 
PSi/fiol.  Inst.  Wunburgtr  Jlochschule,  1873,  p.  173).  BoUt  Johnunsohn 
and  SchAofor  and  Boehm  hav«  found  that  anonio  exorts  no  influuncc 
upon  Don-org:inie9d  ruraioaU,  eitlier  vogctabto  or  animal,  Budi  as  nmyg- 
dalin.  pepsin,  pancreatin,  etc. 

TacBAPKVTKW. — Our  knuwlodgo  of  the  value  of  araenic  in  dJaoaaa 
roat&fiOlfily  u|>oa  clioicul  obisoryjuion,  which  haii  abundantly  eelablishiMl 
its  use  in  curtain  vtiry  diverse  nffootian§.  Chief  among  thwa  la  chronie 
maierigl  ^f/Mriuia.  Ho  one  would  at  prosont  think  of  employing  it  in 
Bcuto  remittent  fever,  or  oven  iu  acute  intermittent,  unloM  und«r  -nrfl 
pwulior  circunutanc«a.  It  is  in  those  ea«ua  which  have  roaiated  quiniiM)  ( 
in  which  Uie  puroxycuns  have  l)ccoino  im^ular,  returning  nt  long  or  ir> 
rvgiilur  iniorvab,  aud  in  which  the  aniemin  and  the  gvncrut  nutritivu 
dilttnriuince  are  even  more  prominent  than  tho  febrile  dinerder,  that 
nrHoiiii^  in  especially  valuable.  In  ihixio  caaua  jt  jibmild  1' 
with  tiullicieiit  boldness,  very  generally  in  conjunction  with  iron. 
foHNor  Goorgo  B.  Wood  recommends  that  the  tint  dowcx  should  be  aa 
lar:ge  as  the  nytiu-in  will  emlure,  »o  m  to  malce  a  decided  impn»se>on  at 
once.  When  tJie  ajiue-paroxysms  «ru  frequent,  it  i«  jiurhaiH  well  to 
employ  tliirt  plan;  but  when  it  ia  rather  the  cachexia  tlian  tho  acUve 
disorder  that  h  to  bo  conibale<l,  it  i:*  prcfcrnblo  lo  comincnco  wtlh 
■mall  doaos  aud  to  inci'oase  them  until  wme  conslitntional  symptom 

*  V»ri«Dt  ub4erT«n  bale  dDilMTorcd  til  iletenuUt  wlileb  Uuuc*  eoatala  mini  utmU.I 
tUm  doih  from  th«  polnn,  iritb  ruylsjc  rMiilti.    Coniult  Artl.  4*  Fkfitl.  ttorw,  rt  I 
K'i,\l.lH»\  CJttnt.  Ci'ilrtlMnn,  tSTO,  ttni;  Arth. /,  Sijia:  Puli.  H.  Pk»tm.,  xHi.  ibj ; 
mtnlM  a»<l  DrffsUi,  »!.,  ieT9,  3i) ;  <y,mipt,t.RiKdat,  ISTP.  IixxtUI.  1111. 
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Ib  pi-oducetl.  In  ordinary  intfrmlttentf,  nfler  Uio  x'l*'^^}^'''"  ^^"'^^  ^<^'" 
lirokun  up  by  quinine  it  ia  very  woU  tu  plnco  tli«  patiunt  upon  n  prep, 
nraiion  of  anioiiio  and  iron,  aa  o,  proptiyluciic  n^jninnl  tlioir  rottirn. 
When,  in  ordinary  inlennitlcnt  fuvcr,  fur  uiiy  cnuMU  quiiiino  cannot  bo 
iKlininiHCered,  nittunic  muy  bo  frm[^oyo(l.  In  lliiwo  casos,  na  alrondy  tn> 
tiniutod,  the  ilm  doaen  nliould  bo  l&r|^>,  tto  ns  to  make  nn  immodiiito  im- 
prcmion ;  IVtiin  fivo  to  tun  luininia  of  Powlor'n  Bolutioii,  ju-opcrly  diluloil, 
may  be  given  ovory  two  or  llircc  lioum  until  Homo  dc-eidud  symptom  is 
produced.  Whoii  lli«  mtoinncli  rvfiwcit  Iho  rvmcdy,  it  hiw  been  rocoia- 
uiondod  l>y  Boudln  to  giro  it  by  the  rt'Ctum,  which  ho  nflinns  will  oHon 
boar  won  a  gniin  of  Iho  ncid.  Kot  nioro  than  a  third  of  thin  amouDl 
«ltoald,  bowovvr,  bo  usud  a*  ii  commencing  doeo.  In  inalarinl  itiUrmit- 
lent  neural'jia,  nrscnic  may  bo  employed  ae  a  very  uhoAiI  adjuvant  to 
tho  nntipuriodic  itlknioids.  Dr.  K.  M.  Downie  calls  attention  (Indian 
Medical  Journal,  1S72)  to  tho  value  of  areooic  as  a  prophylactic  aKainst 
miiluria.  His  trials  were  not  numerous  enough  to  bu  concluHivo,  but  go 
far  ofi  they  go  they  indicato  that  arsonic  is  ovon  superior  to  quinine. 
Rocwntly  attention  baa  boon  drawn  to  tho  groat  value  of  arsooio  in 
IjfmpAalic  tumors,  o«pooiatly  in  tho  affection  known  as  mabVnanl  /ym. 
phoma  {IVien.  Med,  Wechemchri/t,  1871;  Arch.  f.  Klin.  Chir.,  xviif.; 
Utricker't  Jahrh.,  1877).  Advantage  is  said  to  be  somolimcs  derived 
fK>m  ii^jectione  of  the  romody  into  tho  growth. 

Having  had  very  little  oxpcricneo  inyaolf  in  the  noe  of  araenic  in 
sUn-dneaM,  Dr.  Loui^  A.  DiihHng,  Prori.T!Aor  of  Dornintolog'y  fa  tko 
University  Ilotipital,  bat  kindly  furni.-ilipd  me  willi  Iho  following: 

"  Ai)  is  well  known,  arwcnii;  hiu  long  buen  used  and  held  in  high  wtcem 
w  a  remedy  in  ^te  treatment  of  cutnneoua  dJaeaaoB.  It  ia  pmpcr  to 
Rtato,  however,  that  at  the  pr«»ent  day  tliere  exbta  a  great  diversity 
of  opinion  concerning  ittt  actual  value  as  a  tberapeutio  agent  against 
this  dasa  of  di»o>a«oH.  Certain  (lurmutologi>«tA  claim  to  derive  marked 
good  Horn  its  employment  in  quite  a  lurgu  numbur  uf  ufTectiors,  while 
otboiB  of  equal  experience  are  inclined  to  place  but  little  rebance  upon 
its  turalivo  powom.  Witliout  entering  nt  all  into  this  discission,  it 
may  bo  unbcsilatingly  said  tliat  it  \»  a  remedy  of  real  worth  and  scrvioo 
in  several  very  important  cutAncous  dixeusos,  and  that  it  may  bo  com- 
bined with  oilier  remedies  and  used  with  gootl  ru.-«iilt  in  certain  other 
dittcasos  of  the  skin,  acting  in  those  lasos  a»  «  general  tonic.  It  U  tbo 
dermatologist' H  momt  vuiiiable  ititeriml  remedy  in  n  largo  number  of 
eases.  But  it  must  be  skilltitly  employed,  and  the  ca«o«,  moreover,  must 
Ita  ttelected,  if  we  would  expect  satisfactory  result*.  To  Miy  tlmt  aroenlc 
iit  of  u-to  in  diMeascs  of  the  skin  viewed  collectively,  in  nn  annertion  BO 
vague  a.4  to  be  of  no  practical  value.  Not  ordy  ia  it  necownry  to  ttpecify 
the  disease,  but  it  is  oven  imporUint  to  designate  the  particular  stogo, 
if  we  would  employ  tJie  remedy  guccessfully. 

•■  Arannt<>  flSftHa  iu  ipflnBti^-n  nliKfly  upon  tho  •pidnrmia.  Hence  It  is 
found  that  diaenaes  afTuotin^  '^o  more  superAcial  alratn  of  the  itkin  are 
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most  iMRonntilo  to  it«  iufliionco.     It  poarasaoe  little  or  no  clfoct  upon  t| 
<liMMC0  vbich  linvo  thoir  sent  in  the  deeper  straotures. 

*'Ita  action  upon  Uie  tkvo  ia  slow,  j^ssks  and  montba  being  rog 
^lo  to  produco  UiB  dwirad  ygfiult  Improvoineat  onco  olitainedp  ft 
i»  wually  expoiilyiit  to  nllovr  tha  nrtient  to  coatinae  tjio  uaa  of  the 
romoJy  for  aamy  wooitB  after  all  gymptomfl  of  tbo  diacasc  Itave  tliit 
wppoaroJ. 

"  ArMniy  ahoald  never  bo  omplo^od  in  the  acute.  Inllaniinntory  fitqgB 
of  any  dieeaae  of  tbe  akJo.  Ilehould  not  bo  prcacribed  wticn  thoro  b 
f;reat  bent,  bomin^,  inlouee  itobing,  or  rapid  cdl-vbnnffe.  It  not  only 
IB  of  no  benefit  at  this  atA(;e,  but  is  in  momt  cudca  positively  liijurioii«, 
tending  to  augment  the  activity  of  the  morbid  procct^o.  Il  ntiinulalM 
the  rete  into  action  n-Uun  i-est  ia  most  nocdud.  Ila  nitminintrotlon  BbouM 
be  withheld  until  the  acute  syniplonis  have  auh»id<!d. 

''Of  many  of  the  dissimiliir  dlseiaaca  in  wbi<-h  arsenic  hoH  boon  om- 
ployed,  boUi  will)  and  without  reputed  miccetM,  no  mention  need  here 
be  made.  Il  will  auQlco  for  the  purpcwe  in  hand  to  refer  to  thomt  affoo- 
tionfl  which  it  in  gunemliy  conceded  uro  more  or  loM  favorubiy  infla- 
cnced.  Il  \d>  untiucstioDnhiy  of  grmtt  value  in  funriTii*.  But  it  is  not 
of  heiicfil  in  every  case,  nor  i«houl<l  it  lie  prescribed  for  all  form«,  or  in 
all  atugeit,  of  this  diMca^e.  Wlien  tlie  proccwt  i»  very  actire,  attended 
with  intense  hyporatniia,  anionic,  iw  a  rule,  only  agf^ivalcH  the  inflam- 
nintory  coii'tition,  Tlie  moro  active  the  coll-prolifcmtiDn,  the  loes  prob- 
ability is  thoru  of  ito  being  of  benefit.  On  (ho  other  hand,  the  more 
indolent  and  shi^s-i»h  the  diHoa^o,  the  grvaier  the  chanooii  for  improve- 
ment. It  should  bo  withheld  until  the  pi\)coe8  has  {iuriy  settled  in  lu 
career.  In  cab<>°  of  pfloriasls  of  long  standing,  which  manifiwi  liltlo 
dinposiUon  to  undergo  eban;^,  it  ia  particularly  usoAil. 

"  It  ia  of  undoubted  sorvico  in  ^t*iff  yyiotJos  of  »ywM/*  egpoeially 
in  the  chronic  Bttuamoua  and  pj]}uliuL£UiuUes ;  aUo  whero  tho  olo- 
menlary  leaiona  are  but  ill  deCned;  and,  finally,  whei-e  the  disoOM  is 
unusually  superficially  aeated,  and  where  thei-e  is  only  slight  infiltra- 
tion of  tlie  akin.  Certain  forms  of  peraislent  locatizu-d  papular  and 
vexlcular  uczenin,  having  a  marlted  tendency  to  recur,  as,  for  example, 
of  the  fingoni,  also  0^00  yield  readily  to  nraeiiic.  It  should,  of  course, 
ll«  avi^ded  In  acute  ccKoma. 

"  Pemphigu*  iM^decidcdly  Infiuenocd.  and  often  pcamanently  relieved, 
by  ll«  ti*c  It  is  our  moat  rfiliablo  remedy  for  this  diacaae.  Ilorv,  aa  in 
other  condiUoiu,  the  older  the  process  the  mora  likely  are  we  to  obtain 
fhvomblo  result*.  In  Hchei\  planus  and  in  UcJun  niber  it  ia  employed 
with  t'tvat  advantage.  ProNcribed  >n  minute  doaca,  aa  a  tonio,  it  may 
sometimes  be  given  with  bcuelit  in  clironJo  urtimria. 

"It  k  llkflwise  oX. value  to  nertain  varlctloa  of  acne.  Before  pro- 
scribing il,  however,  the  digc«tiv«  tmct  should  bo  carefully  hwked  into, 
and,  if  disordered  in  the  t«Mt  degree,  it  «honld  lirst  be  rectlfiod.  TIk 
same  retnnric  liolda  guud  for  its  umi  in  all  discasos  of  the  ttlcin.    TnkoB 


ALTERATIVES. 


8E8 


fbr  B  coDsidon  jUi  timo,  scvoml  mODllis,  [t  oftoo  exerts  a  marked  In- 
fiuonce  Qpon  tho  email  pustular  un<l  papular  forma  of  acne,  and  also  in 
tboBO  oases  whore  there  ia  an  accampanying  orj-lhematous  roMcea. 

*■  Th«  two  prepuntioDB  of  arsenic  which  it  is,  as  a  rule,  adviaablo  to 

employ  am  firminioiii^  jgjrf  und  llquor  potaBBJi  areouiiia.    The  latter  will 

^be  found  the  more  dc«intMe  form  for  onJinar}-  us«.     Arsenious  add  ia 

pren  in  pill  form,  with  au^ar  of  milk,  or  combiniiil  with  a  ^min  each 

lof  black  pepper  and  powdered  liquorice,  couatituling  the  compound 

'Jcnovrn  oa  the  Asiatic  pill,  whicli  may  bo  preticribud  in  varioua  strciigiha, 

aaltflblo  to  tba  casa.    Xha  liquor  iwtaawii  oraopj^  b  bwt  given  with 

water  or  combined  with  a  hhtcr  tincture  or  lnpuJop:  it  in  atop  well 

bjiinie  combined  with  the  w'lmi  »f  iron.    The  ATemgv  doM  miftAblo  to 

tho  majority  of  lndividuub>  i^  ilu,     n   niiiis.    Smaller  doaw.  od«  or  two 

Lminima  thrice  daily,  ore  0IV.-11  'i'  r  :  j.  I    1,  mid  in  many  caitos  aro  found 

rtobo  much  more  beticficiul  than  1:>ll;'  1    liHeK.     On  the  other  hand,  four, 

aix,  or  eight  minimH  will  not  iiif>oqHcntly  bo  tolerated,  and  occasion* 

ally  evonjojrgerjjosen ;  but  out  of_a  number  of  j^ttenta  itjvill  be  found 

that  but  few  can  talcu  more  than  three  or  four  minims  for  any  length 

of  time  without  doningcmoot  of  tho  system.    Arsooie  should  always 

be  taken  cither  with  the  food  or  directly  alterwaj-de." 


In  certain  norrona  affectiona  araento  acta  ver^*  fayorablv.  lii  soma 
unknown  way.  It  is  egpedally  in  ehttrea  t^iat  It  b^  ac^utrad  a  dceervcd 
ropuution.  lo  this  affection  iron  and  other  tonka  ayo  lynendlv  tpdf- 
eatcd,  aii3  may  bo  ^i^'""  conwenlaneoinilv  wIlU  llie  nrwuiik.  It  I*  booit, 
howgrer.  toadmini»ier  ihu  iatiyr  iwiiaraiely.  o-t  lhi>  itrmo  imini  lie  *t«idi'y 
increased  until  oedema  or  otlrnr  maniMWtati'inw  betray  itmicciowJ  action. 
Arsonic  has  also  been  rucomincndod  iji  wfioopitg-cow/h.  but  in  at  prodont 
Tury  rarely,  if  orer,  used.  In  ordinary  non-malariai  nmmlijia  it  may 
be  tried,  and  ia  aomettmee  son'ii-oable  1  in  aimplu  gaslratgia,  or  gnelrio 
nevralgia,  it  has  bv«n  capocially  rooommendud. 

Araonio  is  employed  aomolimos  with  advantage  in  ^fthvut,  and  may 
bo  given  by  the  stomach,  but  is  perhaps  more  UBaAiL  when  inhaled. 
The  following  formula  hits  been  long  used  in  the  Philadelphia  Hocpitul. 
The  prepared  paper  is  rolled  into  cigarettes,  one  of  which  is  smoked  two 
or  three  times  a  diiy,  until  relief  is  atlorded  or  some  giddiness  produced: 

CBA.RTA  AnaEMCALis  CoMPoaiTd  {Compoand  Araenical  Pfper).  B — 
Belladonna  fol.,  i^r.  xovi ;  IXyoscyami  fot.,  Stramonii  fol.,  A&  gr.  xlviii ; 
Sxtr.  opii,  gr.  iv ;  Tabaci,  gr.  Ixxx ;  Aquie,  Oj ;  M.,  A.  eoL  ot  add.  Polos. 
iiit.,gr.  clx;  Potoa.  araeniu,  gr.  cccxx.  Saturate  bibulous  paper  and  dry 
for  u.-w. 

Ar»enio  is  of  value  in  tlioAC  forms  of  chronic  rhewuitiftn  in  which 
Iodide  of  potassium  in  commonly  employod.  It  la  often  advatitogeuus 
to  alten)at«,  admiiiiittering  one  of  tboiw  ulturatSvctt  for  three  or  four 
weeks,  and  then  the  other  for  tho  same  length  of  timo.  In  rheumut;- 
gout,  or  rfuumatoid  arthriti*,  it  baa  been  highly  extolled,  but  in  my 
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uxi>orloi)oo  hiw  AirnUhod  no  bctlcr  roBultii  thxn  other  remodioe.  It 
should,  howovor,  alwuys  he  tried  in  this  mo«t  obstinato  disorder. 

Thero  havo  boeii  quito  &  Diimbur  of  casos  roport«d  in  which  aa 
outbrMik  of  herpes MSlor  hagoccujTod  duriu^  Uio  lo up-con t]p»ftd  Uf™ 
of  araenic.  an<l  it  seoms  as  thou<;h  tho  araeoio  was  the  cause  ol'  tha 
eniption.  (For  paper,  giviog  cusos  and  bibliography,  by  0.  Juljiuv- 
burxor,  soo  VierMjaAr./.  Dermatol.,  Wioa,  xi.  97.) 

ToxtcoLOoy. — SufScicnt  lia«  alrondy  been  said  ooDoeming  th«  s^iup- 
loros  of  both  aoute  aud  chronic  arseuiuol  poisoniug.  No  mcution  ha», 
httworer,  bocn  ruado  of  the  pecuiiar  local  aObctlona  pi-oducod  la  tho 
bands  of  thoiSQ  artlsaos  who  worlc  wilk  t\i<i  proi'sralioua  of  sr»onic. 
nioere  about  tlio  roots  of  the  nnila  arc  K^iici-ally  the  Rnl  trouble  ig 
tliese  canes,  but  aftar  a  tJma  wmmnj^uH  or  iutpiil;ir  eruptions  anpwr. 
and  evea  n^hHwrni*]  or%-3ipdatous  inflammatii>p  la  dovolopod.  Very 
commonly  lo  thcso  local  nymptoms  uro  added,  nt^vr  a  timis  the  usual 
i)hunomona  of  chronic  ai-wntciil  poisoaiog. 

In  tho  aru,  pru]Mi  rut  ions  of  nntunto  are  lar^uly  uitod  a»  pijjmonts;* 
and,  cxocpltng  llio  munurnctiircrs  of  arsonio.  it  is  almost  exdusivuly 
tlio«o  who  arc  iiC(;idvtiUilly  oxponcd  to  the  dolotcrioiis  inlluenco  of  these 
pigments  thut  si;fVur  fi'um  chronic  amonical  poisoning.  Tho  puisou- 
ous  eolom  aro  of  various  hues,  and,  bang  vijry  chvap,  and  rotn&rk- 
nble  for  Ihoir  purity  of  touu  and  tlicir  pcrmanenoo  undvr  ox|iosuro  to 
liglil,  ai-e  much  iixed  by  paper-iunhuiv.  Sclutte'a  Qrten — tho  amcnite 
of  copper — conlniiis  filly-firo  por  cent.,  by  weight,  of  arsoiiioufi  acid; 
and  Sckiceinfurt  Green — Uio  acoto-msonito — titty-eight  per  cent.  Paper 
coated  u-iih  them  has  been  largely  used  not  only  us  Liingings,  but  even 
as  wrappinL,'s  fur  confoctiunory  and  oihov  edibles.  The  araenical  dyes 
are  not  all  groon,  but  may  bo  in  almost  any  hue ;  thoy  aro  largely  duo 
to  the  use  of  arsenic  in  the  manulkclure  <if  magenta  and  other  aniline 
coloFB.  Professor  E.  S.  Wood,  of  ilarirard  ( Boston  Med.  and  Uttrg.  Joarn., 
cxlx.,  1888),  has  shown  that  in  ditfcreDt  parcels  of  ibe  same  goods  one 
will  Gontaiu  arsenic  and  the  other  not,  because  the  aniline  dyes  are 
Bomolimea  contaminated  with  arsenic  and  are  sumetimes  tVoe  ft«ni  it. 
TbeM  poisonous  colors  arc  by  no  nieaun  confuted  to  wall-paper.  Swoeto 
meats  hnvo  been  colored  with  them  ;  pasbeboanl  l>oxes,  artificial  flowera, 
tarlatan  droMe.H,  India  muHltris,  cretonnes,  walls  of  dwellings,  shelvoa  of 
grociiries,  to\-N  of  children,  and  various  olhur  ariiclci^  have  been  made  tlie 
vehiclM  of  duath,  ao  that  hundivda  of  casen  of  puitioning  have  rcaulled 
fiH>m  Ibuuso  of  thew  plgmuntti,  which  ought  to  be  banished  by  thestrictest 
laws.  In  most  ea«cs  it  la  probably  the  minute  dust,  which  Is  sepa- 
rato<l  nuri-hnnically  and  diffused  through  tliu  room,  tlint  produces  iho 
fatal  n-MiIti  but  poisoning  has  occurred  when  the  ni-^enic-al  paper  wn^ 

"  For  >a  ftiMlleni  njMtt  upon  iMi  lubjwl,  »o«  Rryoti  o/  ^U  .liuii  fliw^  -/  /Tinia  «/ 
ITiUMcII'iiilu,  Jul.  II*TI,  irbn*  it  it  ttalot  llint  fniin  A  to  huiiilred  tu  nvcn  liuadrtd  lunt  of 
ftntotml  fitftnont  ii*ra  uiBauriiocurad  Id  IHOZ  In  Englno'l  •lone.  Falal  ehrapl«  uienl^ 
poliaoiig  fiom  irorklnK  In  uilUna  <lj*t  U  njuitod  Lo  Sirithu'i  Jaitt^  1617,  Ml, 
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covorcHl  over  irlth  anathor  piipor.  Dr.  HambcrB  lias  initdo  el&boriito 
chcmicul  rosearohes  upon  tUo  air  of  thoHo  apartment*,  and  bdiovcs 
that  lie  ha§  demonstrated  tliaC  §>oino  srscnic  escapM  in  tho  form  of 
arseitiurottcd  I»j-drog«n.  Kot  rarely  ilie  poison  has  bocD  t«ken  diroclly 
into  the  stomacb,  specially  by  ehildruD. 

The  lime  at  which  doath  occum,  as  well  as  tho  fhtal  doee  of  arsenio, 
rarioH  very  nuieh,  Doath  usimlly  roAiilU  in  fVom  eighteen  hours  to 
throe  days ;  bin  Taylor  ruporla  n  oase  in  which  il  occurred  with  tetanic 
Bymptoma  in  tu'eiity  minutes,  and  lifti  has  boen  protracted  until  tho 
sixteenth  or  even  tho  twentieth  day.  Dr.  W.  C.  Jackson  (Amer.  Joum. 
Med.  Sci.,  July,  18A8)  records  a  i-iwe  of  rocovor^',  under  the  early  use 
of  emotlea,  alter  an  osllniatcd  doao  of  two  ounces  had  boon  t«kon ;  and 
Dr.  E.  D.  Miickerijtio  gives  an  noeount  (/n(/iVin  Med.  Qaz.,  1B72)  of  a 
roan  who  swallowttd  an  unknown  quantity  of  antonto  in  lump-t.  and 
recoirod  no  Irctttmont  for  sixteen  hours,  yet  recororcd  nfu^r  pn»siiig 
per  anum  ono  hundred  and  five  grninii  of  arsenic  in  two  mASM«.  On 
the  other  hand,  death  has  ru»ullvd  from  the  u*o  of  very  Hinall  amounts. 
Dr.  Taylor  a«8crtM  that  tho  emallcst  fatal  dose  hithurto  roconlcd  in  two 
grains.  Dr.  Lach^se  {Ann.  d'Ifyy.  ct  de  Med.  Legate,  1834,  lo  >tcr„  t. 
xrii.)  fillirmH  that  «ix  milligrammoe  (0.09  gr.)  will  produce  decided  but 
not  serious  symptoms,  and  that  fl-om  ono  lo  throe  contigrnmmoA  (O.lfi-1 
to  0.4R2  i;r.)  nro  poisonous,  and  fVom  Are  to  ton  ccntif^nimmcH  (0.77 
to  1.54  gr.)  futnL  Tnrdiou  places  the  minimum  lethal  doao  at  from 
ten  to  lihoen  centigrammes  (1.54  to  2Jtl  gr.).    The  eaoapea  from  death 

111(1  of  arsenic  J^iave,  without  doubt, 

■  ■..-.■H  above  nnrmted,  hi  an  insoluble 

■litioiis,  Hueh  a»  Fowler'*,  are  mora 


In  1  '  .'imiting,  tt  is  very  raroly 

I'll  ill  by  ikrtiUci.il  means.     If 

-I  |>i.^iiipt  emetic,  such  a«  miis- 

cxhibiled,  and  very  gencr- 


nfXor   tl|..'    ::iL-i'-!i'ii|    "'■  I;i 

depend ij'  I  n  i"_;i  1  j_L:_L;ii  n:;.  :i--  lii  r  i  r  ■ 
form.     I'liL- enViotaof  theorseii:'  il      'I 
rapid  and  severe  than  Iho-c   it  :  l> 

As  arwnicin  largo  do-i  m'  i  j1  ■ 
ncor'H-.ir-',  \\i  pui^^onrng  to  i'\  'n  mni'  [li 
IVcj  i..;jii:--i.-i.  bowuvor,  buvo  nut  on  mr 
tard  or  sulphate  of  dnc,  mIiouIiI  b<'  : 
ally  the  stomach  nlioidd  be  wrll  waHbud  out  by  brgo  draughtii  of  warm 
water,  with  salt,  if  neees-^ry  for  the  return  of  the  water,  With  ibo 
emetic,  or  sooner,  if  poasibte,  tho  antidote  should  be  administered.  'II10 
ftubstanetf  whoMi  antidntnl  value  has  been  most  thoroughly  tmlod  nnd 
asaurod  by  cliniunl  cxperiencff  \*  tho  frcshli/ prfcipitnUd  tftquioxide  of 
iron,  which  forms  with  arseniou!)  acid  a  very  insoluble  compound.  Tlio 
antidote  must  bo  frijshly  prepared,  nnd  mnitt  be  given  in  great  excess: 
according  to  tho  experiment*  of  Mcmre,  T.  and  II.  Smith,  of  Rdinbin^h, 
at  leAAL  eight  grains  of  the  iron  being  required  for  tho  conremion  of  one 
grain  of  the  antonious  add.  In  pructice,  any  of  tho  sosqtii  solutions  of 
'ron — that  of  tho  chloride  being  generally  preferred,  as  most  readily 
pTocurod — should  bo  noutmlized  by  carbonate  of  sodium  or  proferably 
by  magneoo,  and  a  portion  of  tho  procipitnle  given  at  onco,  stirred 
up  ID  hot  water.    The  remainder  of  the  antidote,  having  been  hastily 
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wasliod  hy  cmpt^Io^  It  on  to  a  ptwe  of  mu#Iin  or  a  filtor,  pouring 
water  on  it  and  allowing  it  to  drain,  should  bo  administered  vety 
fVwdy, — iiniecd,  Indufinitoly,  a«  it  Ia  entirely  liarmlcM.  ]i.  K6hlor,  of 
Hnlle  (Brrf.  and  For.  Mtd.-CMr.  Rev.,  1870,  vol.  xlv.  p,  633),  has  made 
a  vurj-  eliiborato  fcriw  of  chemical,  phj-niologieal,  and  c-linicaJ  experi- 
inont«  upon  thi;  (.>om|>iinitive  antKlolnl  values  of  the  saccharaUd  oxide 
of  iron  and  thu  rrcvhIy-precipititCod  sosiiiii oxide.  His  reeults  iodicato 
that  the  turmcr  prvpurntion  is  tho  butter ;  but,  as  the  efficiency  of  th« 
•csquioxido  has  boon  ho  frvquonlly  proved  at  tho  bcdaido,  further  leAti' 
mooy  is  desirable  before  it  is  superseded,  especially  since  the  other  ferrio 
preparation  Is  not  officinal  n-ith  us,  and  Is  not  eo  readily  prepared  on  Uto 
spur  of  the  moment  as  its  fellow.  J>ialyz«d  inn  has  been  tuted  with 
Tory  good  results,  but  it  ia  muc-h  bett«r  to  precipitate  it,  juat  boforo 
administration,  with  a  §mall  amount  of  ammonia  or  other  allcalt.  Mag- 
nesia, fi'e§bly  calcined  or  IKshly  pivcipitated  fi-om  a  solution  of  !ta  *nlt«, 
is  an  antidoto  of  some  avail  in  arsenical  poiaoning,  but  la  decidedly  less 
efficient  than  the  oside  of  iron. 

Under  iho  name  of  Feiri  Oxidum  Hi/JraCum  cum  Magnetin,  the  ai^ 
Mnical  aulidoto  of  tho  (lennan  Pharmacopcola  waa  recognized  at  the 
1880  renciion  of  the  U.  S.  Pliarmacoptsto.  It  ia  made  by  prectpitntin); 
the  solution  of  tlie  teraulphato  of  iron  by  magncaia,  and  is  probably 
lliu  \}i»i  of  the  anlidotoi*.  In  omergencieH,  Monxel'a  Holulion,  tincture 
of  ibo  chloride  of  iron,  or  other  of  tbo  susijui  prvparations  of  iron,  may 
be  substituted  for  tho  torsulphato. 

Anor_thQ  emetic  has  acted  in  a  cbm  of  araiHiic*!  TwiBOBJiig.  and 
while  tho  antidote  is  V-ini"  given,  cnator  oil  dwald  ha  adnlntetjjrt-d. 
for  the  porpoae  of  ejcpcllins  the  poison  fVom  tho  boweU.  Tlie  farther 
treatment  should  be  dii-ectod  by  i;onoml  principles, — domuWnt  drinkti, 
opium,  stimulants,  dry  external  heat,  and  rubbing,  beinfr  amployed  ur 
called  for  by  the  Bvmptoms.  When  there  is  a  tendeaoy  to  suppressiim 
of  uriiio,  very  large  draughts  of  water  containing  sweet  spirit  of  uitrg 
•lioidd  be  given  as  fVeqaently  as  the  etoroocb  will  bear  them. 

Tbo  chief  indioations  la  chronic  arsenical  poisoning  tm  toremora  tfa^ 
patient  fromthnuHtlKlsnro  jnd  jQ_tC>at  Hymploms  «"  tfr^y  *"*"  Al- 
though I  do  not  know  of  any  clinical  records  hearing  upon  tho  subject, 
il  might  be  well  lo  exhibit  the  iodide  of  potassium,  in  tho  hopo  of 
hastening  the  oIimiQal4on  of  tho  poison. 

AoMiNisTHATiox. — Tho  commencing  dose  of  arsonio  laono-twenticlh 
of  a  gniin,  which  should  be  given  in  pill  after  meals,  i^ad  be  slnwly 
JBOraaaed  tintil  a  perceptible  influence,  nr  tAn  dtaiiwl  ttmrapi^jti^  f  *T'-j-', 
is  obtained.  In  many  cases  (ohorea,  lymphoma,  intermittent  fevers, 
etc.)  it_ J8  necoasary  lo^  ]mbh-tba.-UmMdy  until  decided  j)vi(JsaiCQ»_of 
pqisoiiing  &nL_fiaou£ad :  in  tliia  cnte  a  liquid  preparation  sboold  be 
selected.    The  following  are  the  ofncimtl  preparations  of  arsenic : 

Liqitor  Potasaii  Araeaitia — Solutiart  of  Arscniteof  Pi>ta$giaiiL — Fitteler's 
Sotution  contains  four  g^ins  of  arsenious  acid  lo  the  ouooo»  b  nearly 


ALTEItATn'BS. 


R27 


colorl«SB,  odorless,  witli  a  very  AUnt  taale  of  Iho  ooinpoun<I  spirit  of 
luvender,  wliick  is  in  it.  It  in  an  excellent  preparation.  The  avorn^ 
commencing  dose  U  fire  drops  in  a  viiicglaaiiAil  of  water  atXnt  meala, 
to  be  inoreaaed  and  used  witli  the  aanie  precaulioDs  as  aneutc. 

Sttdii  Arsenias — Arseniute  of  >%h/i um. —Tliis  salt  ocoura  in  tranaparenl, 
aligbtly  elHoroaoent,  soluble  ci'^titalfl,  and  in  solely  used  In  making  tlie 
Liqunr  Soda  Arseniatia.  The  Solution  of  Aneniate  «/  Sodium  (gr.  4.6 
to  fji)  may  bo  unvd  inaload  of  Fowler*!  Solution,  In  similar  dooea. 

Arsfiii  hJiiium-~l<xiide  0/  Antcnie. — l!1iis  b  an  orang«-reil,  cr^'Htal- 
line  solid,  wholly  solublo  In  walisr  and  onllroly  volatilized  by  heat.  It 
has  been  u!hm1  as  an  altcmtivo,  and  atw  as  an  external  application  in 
certain  diseasoa  of  th«  akin,  o«paeiuIly/u;>iiU  and  chronic  tubercalaT  affce- 
tions.    lodidu  of  untcnic  ontorx  into  Donovan's  Solution. 

Liquor  Aci<ii  Anenioti — Solution  of  Antninus  Acid,  in  of  the  naro4 
■trvngth,  and  has  tho  itame  ttivrnpentic  properties,  &<•  Powler'M  Solution. 
It  is,  hovreror,  a  little  more  irrilant  than  that  propnrnlion. 

HYDRARQYHUM-MERCUBY.    U.S. 

Pbyseoixioicai,  AcTiOK. — When  a  mllil,  uiiiriitaling  prcpnralion  of 
naraury  in  introdm-od  into  tUo  syslom  bo  ao  to  produce  coTMtitutional 
offuct*,  tho  firat  nymftoms  gf  JIj*  action  >ro  to  bo  looked  for  in  tli»  1 
mouth.  In  tho  inildwit  degree  tbeM  symptom*  conw'st  pf  a  >diflht  (btof  ^ 
of  tho  broath.  and  soma  aorcnosa  of  tho  tuoth  when  knocked  forcibly 
tojjeUwr  or  atnick  with  a  key"  ^ereurial  fetor  ja  necnliw.  auJTs^n. 
arallr  tho  flrat  indication  that  tho  drug  is  affeoting  tba  system,  and  \s 
wooor  or  Lttor  nccompanied  by  a  dlangreeabla  mefllio  Mate.  If  ^e 
aae  of  the  mercnry  be  peniistej  in.  the  gums  become  swollen,  soft,  and 
Bpongy,  bleeding  on  very  alipht  abrasion,  and  there  la  a  dedded  incpoasjS 
iatiw  BMTotion  of  aaliva.  Beyond  "this  point  the  tlimapeutJat  te  never 
justified  in  orrying  the  use  of  tho  Ini  -  !r  ^t  ]„■  <ione,  the  ioi«J  ayinp* 
toms  in  the  mouth  increoac  in  si  .<  1  :      m      i  lml  iled  guma  become  in- 


I,  very  vascular,  and  iiijli!.. 
of  the  teeth ;  the  tongue    i- 
toTiding  from  the  moutli 


LNo  ;il 


Lhe  janctioa 
■    ■i-Iy,pro- 

.■  ■.  .  ril.|  too 
I  III  ,r."  :  ri'TC-ilsod 
".  '■"■   ■  111  mapui.iS, 
.iiiil  \ivi.'ii  lhe 
iiiotimc^.  before 


laeth  arcTooaenod  io'thelr  aockota ;  tho  snlira  i    ' : 

In  quantity  and  Altered  in  quality,  forming  L-y  ■' 

which  pour  over  the  tiiJckoned  lip»;  tho  ]  i:   fi  1  . 

•ubmaxillury,  are  very  much  onlnrf^cd,  and  uii  li  r 

•alivntion   OCCiint,  slight  t>y«tcini<;  ori'lhism,  m;irl;<_'<I   by  a  quickened 

pulso  and  gonural  rostlvwunoiw,  may  bo  prusunt ;  but  when  the  mouth* 

symptoms  are  acvoro,  vary  gonoratly  thoro  is  a  distinct  febrile  reaction 

of  a  low  typo. 

In  aomo  cases  of  morcurialization  tho  stomatitis  has  been  very  in 
teiMO)  loes  of  the  t«oth,  extensive  ulceration  of  tho  soil  parts,  and  ovon 
neorosis  of  tho  Jaw-bones,  have  occurred,  and  death  ttom  exhaustion 
resulted,  or  the  patient  struggled  through  to  recovery,  seamed  and  dia- 
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figured  for  life.  In  these  caeos  passive  tiomorrlmges  odcn  recur  ngiiin 
and  a^in,  nnd,  it  may  bi^  contribute  largely  to  n  falAl  result.  SuHii^ 
eevero  ptyaltsm  omaciAtiOD  goco  on  rapidly,  and  seems  to  afloct  ck- 
pcoially  iropcrfoctly  or^nizod  iltuiios,  an  that  cxiiilatlona  very  g«ncr- 
atly  rapidly  disappear.  The  diaturbnnco  of  nutritloii  Is  (hrthor  tihovrn 
in  some  cases  by  tbo  occurrence  of  ulcers  upon  ttio  estTRmllic*.  Tito 
blood  BufTurs  very  decidedly,  becoming  more  fluid  and  watery  Ihnn 
normal,  and  havin;:;  its  power  of  coagulation  Jmpniruil.  According  ui 
ihe  researches  of  Dr.  AVright,  itA  solid  constituents  are  notably  dimin- 
ished, including  albumen,  fibrin,  and  the  red  corpu«clnA,  and  it  eonlnins 
&  largo  quantity  of  a  fetid,  fiitty  raatorial.  These  obaorvatioii!*  of 
Wright  have  been  confirmed  upon  animaUi  by  Dr.  Wilboiic  he  witch 
(JnA.  de  Phynwl,  SopL  1874),  and  by  Dr.  I.  Hughes  Bennett. 

Although  large  dos«B  of  mercury  lowar  l3te  general  nmrition  ^nJ, 
dwlroy  the  craais  of  ^  blood,  it  Ja  by  no  meon^  certain  Ihat^Ton  in 
Trrj[_mjtuitojJoao«Jt  lioa  not  tonic  proi>ertl<!».  In  1869  (ffas.  4es  Hdp.) 
LiegcaiM  asserted  tliat  the  subcutaneous  injection  of  very  minute  do«e« 
of  qiiiuk«iK-or  produces  In  healthy  men  an  tncreaso  of  their  bodily 
vroight.and  in  1876,  in  two  ux  peri  men  is,  Dr.  E.  L.  Koyc«  (/linrr.  Jourit. 
jtfoJ.  Set.,  Jan.  1876)  found  Ibal  not  only  wiS  the  bodily  weight  in 
crcta««d,  but,  as  tlutonninod  by  actual  oounl,  the  unmbcr  of  tho  rod 
corpuscles  was  decidedly  iiugmented.  Very  recontly  (ArcA.  f.  Exfer. 
Path.  w.  Pharm.,  xiii,  317)  Dr.  Hermann  8chlc«iingvr  has  laboriously 
expeiimontt'd  upon  rabbits  and  dogs.  All  other  conditions  being  similar, 
those  rabbits  which  received  the  morcury  incroosod  in  weight  a  very 
litUo  more  than  did  tho»o  to  which  mercury  was  not  given,  bat  the 
au'.;mentaiton  of  the  red  blood-disks  wii«  di«lineily  grcntcr  in  the  mer- 
oorisliiwd  nniinnla.  With  dogs  the  results  wcro  more  decided,  both 
boiily  weight  and  blood-corpusclos  increasing  much  foster  in  the  an{> 
nals  to  which  moi-cury  was  given.  IVofcwor  I.  Hughes  Bennett  had 
previously  obtained  results  similar  to  thoKo  quoted,  and  Dr.  Schlesinger 
thinks  that  it  must  bo  considci-cd  proved  that  vciy  minute  continuous 
d/Mws  of  mercurials  tend  in  tho  normal  nnimitl  or  man  to  increase  dia- 
tinelly  the  weight  of  Ihe  body  and  the  richness  of  the  btood,  but  that 
it  is  scarcely  proper  to  call  them  tonic,  as  in  his  botief  ihoy  act  by 
hindering  oxidation  and  restricting  waste,  and  not  by  aiding  in  rocon- 
strnction.  In  thin,  however,  he  soems  resting  upon  theory  rather  than 
upon  proved  fact,  nnd  tlioro  is  much  clinical  rvnsan  for  believing  that 
in  exceedingly  minute  doses  mercurials  in  some  way  benefit  nutrition. 
In  some  cases  of  syphilitic  aniemia  tho  effect  of  mercury  in  increasing 
Ihe  number  of  red  blood -corpuscles  is  very  marked.  This  effect  is, 
however,  to  bo  altribnled  to  the  antisypbilitio  infiuonoo  of  the  remedy 
rather  than  to  any  specific  uctlon  on  the  blood-making  organs.  (For 
elaborate  paper,  see  Dr.  Tj.  GaiUard,  Arch.  Gin.  dt  Me'J.,  Xov.  18S3.) 

Sometimes  the  inlluonce  of  mercury  &lla  almost  e.tclusively  upon 
the  nervous  system,  and  produces  a  peculiar  train  of  paralytic  phn- 
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noinona.  ThiHOceuK  cliiolly,  if  not  oxduHiroIy,  whi'n  it,  nsTspor,  flndH 
ontmnco  to  th«  blood  through  tJio  lung*,  ftiid  in  most  fVoquontly  Hoon  in 
those  who  work  in  tho  motnL  It  m  gonurally  tho  result  of  long  ex- 
posure; bill  that  it  may  bo  produced  in  u  wry  chort  timu  is  proved  by 
the  case,  related  by  Dr.  Chriatison,  of  two  baromotor-maticrs  who  slept 
one  night  tn  a  room  containing  s  pot  of  mercury  upon  a  stave.  One 
was  severely  salivated,  tho  other  was  afTccted  with  a  ehakini;  pnlsy 
which  lasted  nil  his  life.  According  to  Dr.  Sigmond  {Mtrevry,  Blue 
Pill,  and  Catomel,  Loudon,  1840),  tho  attack  of  morctirial  palsy,  which 
is  somoticnes  sudden,  sometimea  gradual,  begins  with  unsteadiness  ami 
shaking  of  tho  extremities,  and  of  tho  muscles  of  the  face,  which  move- 
ments interfere  with  walking,  speaking,  or  chewing;  tho  ircmoi-s  be- 
oome  1^'oquent,  nay,  almost  constant;  "every  action  is  perfonncd  by 
starts."  If  the  exposure  bo  continued,  sleeplessness,  loss  of  momor}*, 
itTid  death  terminate  the  scene.  A  peculiar  brownish  hue  of  the  whole 
body,  and  dry  skin,  generally  accompany  the  disease,  fn  its  fmt  at- 
tack it  may  bo  mistaken  for  Sl  Vitus'a  dance ;  iu  its  latter  stages,  for 
delirium  tremens.  According  to  Nodi  tiudncAU  de  ytaaay  (^(ia:,  des 
Jlop.f  I86S),  thcMC  two  formn  nre  rather  dislinct  vanutieA  than  ilitferent 
etnges  of  morcuriul  Ircmunt.  In  llic  latter  the  affection  simulates 
paratytit  agitnnt  in  it^  rimking  movements ;  fn  tho  former  tho  motions 
an*  violvnt,  and  occur  independently  of  tho  will  of  tho  patient,  oven 
when  lie  is  lying  quietly  in  bod.  In  a  cane  reported  by  Dr.  L.  Langor, 
the  electro-contractility  of  the  affected  muscltw  waa  much  heightened 
(TTifn.  Mtd.  Jakrb.,  1881,  4T8). 

Paralysis  fVom  chronic  mercurial  poisoning  is  said  to  bo  not  a  i-aro 
affection  among  artisans  and  miners  who  are  in  their  daily  occiiputlon 
exposed  to  contact  with  the  metal  or  its  Aimes.  Tho  subject  boa  been 
recently  thoroughly  discussed  by  Dr.  31.  M.  Letulle  {Areh>vf4  de  Phy- 
giol,  April,  1887),  to  whose  paper  the  reader  is  r6forre<l  for  a  collection 
of  recorded  ooaoe  nod  for  details.  In  a  case  reported  by  Dr.  Sigmond, 
symptoms  similar  to  those  of  chronic  lcad-poii*£nIng,  including  wrist- 
drop, followed  repeated  mcrcuritd  inunctionH.  In  some  eaaos  mercurial 
poral}*A!a  takes  tho  form  of  multiple  palsy,  or  of  a  brachial  or  crural 
monojilegla,  or  of  an  obscure  local  pal»y,  lui  in  a  ease  reported  by  ICQso- 
maul,  ia  which  there  was  aphonia  IVom  parulysiii  of  tho  laryngeal  mua- 
cIm.  Almatt  invariably  the  lorn  of  motor  power  h  accompanied  by 
an  aniUHthesia,  which  may  be  wide-spread  or  may  bo  in  iMolatod  islets,  or 
may  lake  tho  form  of  homiamcsthcsio.  The  loss  of  sensation  is  veiy 
rarely  absolute;  simplolossof  tho  thermic  sensibility  or  analgesia  may 
exist  alone.  Partial  anoitmia  or  amblyopia  may  show  that  the  norvus 
of  special  sensation  are  alTuclod.  Xeurnlgic  pains  may  bo  tho  perma- 
nent  result  of  a  mercurial  oxposuro,  and  epilepsy  and  even  insanity, 
most  frequently  of  tho  melancholic  type,  are  stated  to  have  boon  so 
produced.  Accoi-ding  to  LetuUo,  trophic  changes  are  not  common,  tho 
paralyzed  muscles  not  undergoing  atrophy,  and  retaining  their  norinul 
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relations  to  (k«  gnlranic  nnd  rai-ndio  ctimnU.    When  the  thighs  are 
•fToctcd  the  knoo-jork  may  cnlii-oly  (liitnpjionr.     Gtiioon  (,Oaz.  Mat.  dt} 
Paris.  1$87)  dc«cribw  violent  hjiitvm  fulluwing  upon  chronic  mercurial 
intoxi  cation. 

Ill  tomo  cosoa,  exposure  to  thv  viipor  of  mcrcurr,  or  even  its  per- 
sistent medicinal  u»o,  has  rusulted  m  tliu  production  of  a  state  of  ibe 
system  somowlint  r««oral>liiig  ncuryy,  chnrnotoriged  by  great  amsmia. 
«m«ctaiiou,  and  gogMtl  lifft  of  pow^r.  with  loas  of  the  hair,  aching. 
pniiia  in  the  bonea iind  joiata,  cedemn.  fotJd  brTOth.diaiThma,ai>d  genarv! 
ally  <^forjorod  auerctions.    Tjiia  ia  the  WHiaUed  mereuritU  eat^t^. 

As  already  statod,  tbo  aulivnry  glands  are  especially  son»itivo  to  tba 
constitutional  efToots  of  mercury,  and  there  ia  aomo  retuion  for  bolievingi 
that  the  pancruiiM,  which  rwcmblos  thorn  in  Btmoturo,  ia  alao  obnoxiouaj 
to  the  drug.    Thus,  in  a  case  relat«d  by  Dr.  Copland,  a  woman  aftw' 
oxccsoivg  ealivation  experienced  doop-seaied  epigastric  pain  and  heat, 
with  nausea,  thirst,  and  fever,  nnd  voided  thin  etoola  containing  liquid 
resembling  salivary  fluid.    At  iho  post-mortem  the  pancreas  wm  found 
weighing  four  ounces,  rod,  congested,  and  with  its  duct  dlbtod.    In  : 
ganl  to  the  aoliim  of  mercury  upon  the  liver,  see  PcHaATiTES. 

Little  attention  has  l)oen  paid  to  loctt  mtrcHruil  poimning,  but  DrJ 
A.  W.  Foot  lian  roporicd  (^Dublin  Jonrn.  Med.  Sci.,  1873)  the  proiltiction 
oj  paralysis  of  tbo  muHcles  of  the  hand  amt  forearm  by  contact  with  I 
UiO  red  iodide  of  morcur};  ■j'^riiig.  the  nibhiiij^  of  catihi  with  a  salve] 
flontainipg  il.  It  is  asserted  that  in  somo  peculiar  persons  tlie  cxiornat,! 
and  even  the  internal,  use  of  small  amounlit  of  mercurials  will  pruducal 
vjoleot  ccgemn  or  other^Uin-crwyliun  C^'"'  Alexander,  Viatefjahrt. /.\ 
Dermatol,  u.  Syph.,  xi.  110). 

That  mercury  is  nbjxjrbod  there  is  nbundant_prooC"  That  it 
eliminated  by  the  secretions  is  also  voiy  evident.  Thus,  it  has  beeii:| 
found  in  the  blood,t  in  the  urine^  iu  the  serum  of  iilrcr-,^  in  thai 
•aliva,!!  in  the  fiooes,^  in  the  pua  IVom  ulcers,  in  ihe  seminal  Bulil,"*  ml 
the  millc  of  nursing  women.tl — indeed,  in  every  eoncoivable  secretion 


•pT.B.  V.  CltTtngcr  (C>>'e«f»  Mid.  (>*>.,  Feb.  31),  IS^O)  bslisiM  Ihal  uiuroiirlttU  : 
ibtorbwd.  BBd  oat  In  Iho  rnrm  of  smaaWotr  luinutt  glabuin  ut  ilis  pur<  msul.    Uanr  nt  1 
KMMDaob  »i«  kbtunlly  •xtfarsgint;  bit  hli  DhiSTiiitlon  thut  *li«a  cailora*!  li  |^<«d  \n 
ebUkm  Um  molallio  globula  on  b*  nbuuilMillj  itMi  in  tliBbiuviibuuldbaoonOmml  ur  o*a 
Ihrava  b7  dln»t  cxpviimlnU.    S*e  >1«>  Chti^it"  Mri.  iini„  1S80,  I,  Hi, 

At  K.  Popoff  band  thitmcrour;  l*eapiiblaof  prodm^lng  tb*  *»aa  chiuifM  in  Ihv  *|unBl  ' 
<ord  u  la  uniniU  («H  p.  tl3),  Il  !■  probublo  (hnl  in  nams  alM  oT  marcuriftl  polnolng  dig 
•jriDploiDt  niiDulnla  Ihox  of  pollqmjtliMi. 

t  Kid  «od  BuohMr,  <|aot°d  b}^  PtufHWr  SllllC. 

j  Cuila,  Ja^ria,  Andoaanl,  qaol*d  ij  PrDfcnor  StllK. 

I  FsBreroT,  qoottd  Vj  ProfdMr  Stilt*. 

I  amella,  Butt.  Ht  TUmp.,  ilii. ;  Brsson,  qootol  bj  Hijanfon  and  Bcrfarat : 
t\j,  VirrXau'i  ArtSit,  xtxrU.  UT  i  OuUrlsn,  quoUd  bj  ^ral—or  SUIIS, 

5  Riikoirikj,  lot.  tic  p.  si:. 

**  >ltjen{aa  and  BoryarM,  Kftbin**  JttirmMt  il*  rA^Qtimlt,  ISTl. 
tt  Kliolk,  Vtlroil  Utd.  Jturn.,  Majr,  IBTT, 
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and  io  eveiy  ttssae.  Hell«r,  of  Yiennit,*  has  found  U  in  the  sbort«d 
ftetUBM  of  Mliirated  women,  and  Uajengon  and  B«rgcret  in  th«  tirino 
of  a  baby  whoM  nunw  waa  iak\a^  calomel ;  and  both  of  these  obsoi-va. 
tions  have  been  confirmed  by  AV'ial  lander. 

It  i«  ft  maitor  of  much  int«ic»l;  to  know  how  rnpidlj  mercury  is 
olimiiuitfld,  and  wholher,  wlicn  given  intomally,  it  a«oumuUteH  in  tho 
•yslom.  Tho  roociit  rcMoarehe«  of  MayonQOD  and  B«rgcret  {toe.  eit.) 
throw  some  light  upon  thiH  point,  oa  well  aa  upon  the  mpidliy  of  ab> 
aorpUon.  They  found  that  if  ono  centJgmmmo  of  corronivv  ttublimato 
was  given  bypoderniically  to  a  dog,  tho  urine  for  the  next  twenty-four 
hours  con(aini>d  morciiry,  afterwards  nono.  When  a  eontigrammo  was 
giron  daily  for  ton  or  Iwolvv  days,  Iho  urino  contained  moreiir}*  for 
tour  or  five  days  afler  tlia  ccasation  of  medication.  In  thuir  loat  series 
of  experimcnift,  rabblta  received  tlio  drug,  and  were  killed  at  ditTereiit 
iDlervAlx:  in  h«lf  an  hour  the  metal  could  be  found  in  all  the  ti«iito^ 
the  liver  and  kidneys  containing  moat  of  !t ;  in  four  daj's,  or  even  in  a 
shortor  lime,  mereurj-  given  in  a  single  doao  wa«  all  eliminalod,  and 
could  not  be  found  in  Ihe  tiwuca.  This  would  aoem  to  prove  that  mer- 
cury given  in  a  single  dose  does  not  remain  in  the  Aystem ;  but  tho 
ox])eriment«  of  Uayen^on  and  his  colleague,  confirmed  by  clinic:nl  ex* 
porience,  show  tliat  when  the  drug  1^  administered  repeatedly  oliinina- 
lioa  ceaaos  before  it  la  all  dischni<ged.  Thus,  forty-eight  houn  after  the 
ocKMtion  of  a  mercurial  course,  when  the  urino  of  ono  of  llio  invcsti- 
gatom  was  free  (torn  tho  motul,  tho  iodide  of  potassium  was  exhibited ; 
and  the  urine  of  tho  next  twenty-four  hours  contained  nn  abundance 
of  mercury,  which  conlimiod  to  bo  present  in  diminiahing  quantities 
for  seventy-two  hount.  The  chief  channel  of  cecapo  seems  to  be  the 
kidneys ;  but  it  is  very  certain  that,  at  loa«t  in  some  oases,  the  drug  is 
l\-G«ly  excreted  by  tho  salivary  glands  as  well  as  by  the  intestines.  Dr. 
Schuster  ha«  found  it  in  the  fntocs  throe  months  after  the  cessation  of 
a  mercurial  coarse  {  Viertdj.  /.  Dcrmat.  u.  Syphilu,  is.  307) ;  iadeed,  ba 
believes  that  it  is  llirown  off  more  fimdy  and  constantly  by  the  inter- 
lines than  by  tho  l(t>lni.>y».  ^a  also  cltiims  that  elimination  is  com- 
pletetl  HJx.nKmlbs  ifVr.llin  ffnilMtiftn  oJLan  orUijiary  mercurial  ooarBe 
{Jovrn.  0/  Ctttnn.  3fe4.,  i.  No.  12,  ii.  No.  i>).t 

•  QuottJ  hjr  Vtvtrttar  3>111«. 

t  TlicM  pftjxn  nt  Setautlar'i  bsr*  fl>»n  rim  U  Man  conlroTertj,  ud  k  rtlaabia  dlnai> 
(Ion  M  to  Ihi  but  in((b«<lt  nf  DnAknjc  mfrearj  In  tba  koM^  8m  pupen  quaWd  kboTS;  »bu 
Vitrttlj. /.  Dtrmal.  v.  SsphiUt,  lfiE3,  No.  TftI;  Amnnltt  it  Oernnl.  4f  S^pMI.,  ill,  li<M, 
nt,  Bl^nued  hu  round  qalokfllm  is  the  nrlna  ef  pailenlf  m  loag  m  IbiriMn  jmn  tfUr 
tsklng  the  in«dioin«)  but  SohuirMr  (Zniir.hr.  /.  Klin.  Utd.,  r\\.  IHM)  tttttU  that  thus 
pallvnU  «*r«  hublluCi  of  >  room  In  nblob  iDanf^tloni  wsio  toattMBtij  bdas  mad*,  •ud  (lint 
DDdor  Uiiw  «li«um>tuiM(  then  !•  lalBciant  dUTodan  of  tba  iD»narj  to  proioM  a  vary 
■nulbl*  •hvl  la  iboM  bimtbEng  tba  air.  Is  an  daboral*  mvmolr  on  lb*  •liminaliiin  of 
manary,  Ualier  and  Klumpko  (ffnv*  rf<  Uiiltelat.  tdI.  tIII.,  ISSt)  vIaI*  Ibil  tilraafdinary 
wuMrbaLtani  Mid  rombainni  otvat  in  tb*  •timlnntton  during  Iraalminl]  that  Hiahailuotkj 
ind  BouohDw  ban  iSoitn  Ihal  tba  cITeetaf  iodldo  o[  jwtaMluni  ij  frmall  j  but  Ibal  Stvpnauw 
bat  (iroTU)  tbftt  tho  hot-air  bathi  la«ttai«  ttnonooutlr  Ibo  ollnlnatlon. 
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Tlia  rate  of  absorption  is  of  course  ufTccled  hy  ibo  mclhoiJ  of  nd 
tninistratioii.  Wellanctor  (Ann.  Dermalolo^.,  vi!.  413)  has  fowoil  v^er- 
carv  In  the  tirine  fourteen  hoiini  nftcr  it»  applkation  lo  ibe  akin,  and 
ojie  hour  after  lu  Babwilnnann*  ftdmlabiti^tinti. 

Th«  cODalitutiotiikl  action  of  inorciiry  nhow.i  tlitit  it  hiis  rclatloiu  tO 
the  nutrition  of  llie  wkniu  lioilj-.*  Tlio  nlli^nil.ions  in  tbo  blood,  the 
wanting,  the  pcivfrlcid  fimoIioiiH  of  nwv('M  or  gltmdulnr  tiMues.  the 
\-(irious  Klein  oniptionM,  nil  puint  t«  n  profoimii  iiifliicnt-o  upon  tho  whole 
orguni^m.  AAcrdukih  from  nnch  irrilunt  pivparuIionHof  mercuiy  &a 
eorro«iTo  subliinnlo,  violont  diphtlioritio  colitis  is  tho  ordinary  lesion, 
nnd.  m  wns  first  ithown  by  Riilkowsky,  «truct)iral  altorationw  abound  in 
the  kidney's,  accompli nicd  by  ii  pucnliar  deposit  of  iho  phospltnic  of 
calcium.  That  tho  renal  lasions  may  bo  produced  by  the  non-iirilant 
preparations  of  mercury  ha«  been  Bhown  by  Dr.  B.  Silva  {Central,  f, 
Klin.  Jled.,  vol.  \x.,  1S88),  who  ban  found  true  de«quamativc  nephrilia  in 
dO|Ks  to  which  calomel  had  boon  ffiven.  Vop  a  ftill  discussion  of  the 
subject  and  its  literatiiri.\  soe  Virchoie'a  Archiv.  cxviii.,  1889,  where  Dr. 
Felix  Kl«mperer  concludes  that  the  succeaaive  changes  in  (he  kidDe}-* 
are:  cxeeasivo  hyperiemia,  parenchymatous  nephriiin,  hemoiThngie 
nephritis  with  widespread  degoneraiinn  of  the  epithelium,  and  in  about 
one-half  of  theeasea  deposits  of  chalky  innlerinl.  Vircbow  stales  {Beriiit. 
Klin.  Wwhensch.,  xxv.,  I888J  that  thecooxistcnceof  distinct  renal  ohalky 
deposit:!,  with  diphtheritic  hemon-hagic  colitis,  ji]stit!G9  the  diagnosis  of 
oorrosive-sublimato  poisoning,  but  Klemperer  iifKrms  ihat  thia  condition 
can  bo  produced  by  biBmuth  and  i>onie  other  poisonv.  Tlio  asaertion  of 
I'l-ovosl  {Ilev.Med.  Suisse  Rom.,  \S9^i-&!i)  that  ealeiliwition  of  the  kidnoys 
is  accompanied  by  decilctficiition  of  tho  bones  i»  denied  by  Klemperer. 

Tliat  mercuiy  cauaei  no  especial  waste  or  destruction  of  the  nitr» 
^nous  compoundH  of  th«  tydy  appcara  lo  be  shown,  by  the  resoarche* 
of  Dr.  HennaTm  von  iioeftk  (^SehmiJl's  .hthrhurher,  Bd.  oxiv.  p.  142). 
This  obaerver  aoalyxed  ttie  fieoes  and  urine  of  a  man  before,  daring, 
and  afler  the  oxbibition  of  morcary,  taking  proper  precautions  to  av- 
sui-e  uniformity  im  to  diet  and  oxerdse.  There  was  a  slight  but  not  a 
notable  increase  in  the  amount  of  nlliogen  in  the  two  excretions  dunng 
the  mercurial  period, 

■a"  TnERAPEUTics. — The  use  of  mercury  in  affections  of  the  liver  and 
of  the  alimentary  canal  \*  fully  discussed  in  another  portion  of  thia 
^vo^Icl  and,  slthouj;;h  the  dnig  has  been  used  for  almost  innumerable 
purposM  in  times  past,  it  soems  hoi-e  only  necessary  to  speak  of  iw 
action  as  an  antiphlogistic  njid  as  an  antisrphElltlo. 

Anliphhgistic  action, — Tho  uno  of  mercury  in   inflammation   origt- 
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•  Pnr  aa  artl«l*  bj  A.  hloUbeaair.  of  St.  Polanbarg,  on  the  iffM  af  mlxlai  BarrodT*  ] 
•ublinuM  ■IbumioMl*  with  blood  oultiJo  "f  tb»  bo.!y,  mt  Vinkaic^t  ArtUp,  IW,  IM.  XSt. 
f.  Si.     Mvrn'itr  uiU  upoD  (ho  1'iwnt  n]iimn»li  u  it  doM  npon  »>«,  bat  alpniaanUI  r*>Mrab 
hu  u  ytH  Ihronn  IIUI*  lt|i!>t  upn  Ihe  mfChod  of  JU  miIod.     For  tha  IMwt  rwfh  wMi  i 
Ul*r*tartof  Ihii  ■uljeel,  lee  A-rh./.  Er/itr,  Piii*.  n.  Pkarm.,  liii.  M, 
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»iil«d  towAnJe  the  oloeo  of  the  )»(  century  with  a  Dr.  Robvrt  Hum- 
iltoo,  and  eooa  became  univorsnl  in  England  and  America.  It  is  a 
Hitter  of  regret  that  no  euftlcient  anatyeis  of  the  blood  of  ptjralizud 

BODS  has  been  made  to  dot«naino  exactly  what  are  the  oiuin^s  pro- 
duced in  the  vital  fluid  by  mercury.  The  indicationa  are,  however,  \ery 
Mrong  that  obief  aigyng  tliam  m  ^  ^e^jflfflliniT  ^/"tE^  a'roomit  of  fijEriii. 
Aa  ia  well  known,  inoraaae  of  the  hiemio  fibrin  is  one  of  the  isoet  obar> 
HCteristio  offecta  of  inflammation:  cooaeqaently,  theory,  instead  of 
being  opposed  to  the  antipbloj^istio  use  of  calomel,  ofTorda  at  leaiil 
Boou  grounds  for  the  belief  (bat  tliere  is  more  or  leas  of  autagonUm 
between  tho  procesaca  of  mercurlaliutlion  and  of  inflammation. 

AU  Important  erldcnGa  as  to  the  antiplilogiittio  value  of  mercoriala 
at  present  available  is  clinical,  and  even  of  this  !t  sctims  impossible  to 
find  much  tbut  is  wry  exact  and  of  such  nature  as  to  cxolode  possible 
l^Uacies.     it  is  the  enormous  muss  of  testimony  that  overrides  the 

moe  of  fallacies.  It  is  tho  gonvral  Judgment  of  the  professiou, 
'ftunded  upon  the  thounand  ditily^obscr^'od  bediiidu  facts,  that  endorses 
tlie  use  of  mercury  an  an  antiphlogistio.  In  oilier  words,  our  ktiowl* 
edge  of  the  value  of  murcuriuls  in  intlammation  at  present  is  clinical 
ratJior  than  exporimenlul,  empirical  rather  than  scicntilic,  but  it  soema 
scarcely  poMiblo  that  it  ia  not  correct,  Thero  Is  oii«  inflammatory  atfeo- 
lion,  iritis,  which,  from  itn  anatomical  relatlouH,  is  OOmploteljr  viiiible 
at  all  stages ;  and  tiie  elfectv  of  itie  drtig  upon  its  prooetsos  bave  been 
noted  fVom  day  to  day  hundreds  of  timua.  Oeuiiata  nro,  I  bujievo, 
Heroed  that  when  tbare  ia  a  marked  tendenq'  towards  thn  ^^^dnticm 
of  lymph  in  this  diseaao,  mercory  should  be  exhibited  until  ptraUsm  ia 
induced. 

Of  all  inflammaUona,  thoee  of  the  terotamembratits  aoem  to  be  moet 
tlliod  to  iritis ;  and  it  is  exactly  in  the  condition  abota  qiokan  ol*,  where 
there  is  a  tendency  to  fibrinous  exuviations  in  ptevritls,  ^itonith.  and 
yeriearditia,  that  merciuy  ia_so  constantly  employed  wilb  bo  good  an 
roocL  In  parenchymatous  luflammatioos,  especially  in  prteumottia  and 
in  hepatitis,  mercury  bas  been  used  with  oasorted  advantage  by  maay 
practitionerB,but  its  value  is  oertaiuly  more  questionable  than  ini^rouB 
inflammations.  Calomel  is  ueelVil  in  severe  laryngitis,  and  eBpedally 
in  the  pseud'^-membranovs  variety,  when  the  type  is  sthenic;  and  no 
time  should  be  lost  in  bringing  the  system  under  its  influence.  The 
extent  of  its  power  to  arrest  the  course  of  endocarditis  is  certainly  an 
apaa  question ;  but,  as  it  is  oxtromdy  important,  if  possible,  in  this 
dtsaase,  to  prevent  exudation,  and  as  mercury  is  the  moat  efflcient 
Ifcnowo  agent  for  etTL-oting  this,  it  chould  be  administered  tVeely  and  at 
Fnnce.  If  the  disease  be  of  rhettmacic  oHj^in.  dte  alkalies  may  be  ad- 
miniatgi'ud  conjointly  with  iho  mercurial. 

Id  whatever  disease  a  mercurial  is  administered  aa  an  antiphlogis* 
1[<^  it  should  be  given  during  the  stage  of  exudation,  and  to  I'aeilitaie 
the  absorption  of  the  ncwly-organtxcd  lymph  after  It  baa  ocased  to  be 
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thi-ourn  out.  In  tho  majority  of  cnsea,  mercury  given  fbr  its  constitu 
-tional  olfixiU  Bhoutd  b«  combined  with  opium,  to  provenl  its  aoUng  on 
tho  bowels. 

W  Calomel  should  not  bo  aaod  in  adynanie  infiammations,  or  whore  the 
fliyadation  ia  MrPM  ratfrM*  th*n  flbritmuB.  In  py^rawi  peritonitis  it  ItM 
boon  stroDf>ly  advocated  by  somo,  and  as  strongly  eondomDod  by  othcra, 
simply  bomueo  ihore  are  two  vuriotiea  or  the  disease,  tho  t^adic  or 
tthtnic,  and  xha  epjdemie  at  aHhenie ;  and  in  the  one  both  blooding  and 
onbmcl  arc  strongly  indioated,  wliilo  in  the  other  they  are  otTeotlve 
only  for  ovil, 

jr«ra«ry  as  an  AntisyphiUlie. — It  was  formerly  bellovad  thU  ajphUIs 
could  not  be  cured  without  tho  uso  of  meroury ;  but  l&tt«riy  ther*  faM 
arisen  a  school  of  syphilographont  who  assort  tlmt  the  drug  Is  not  only 
not  necessary,  but  ia  at  all  stagea  and  In  all  caries  of  tho  dbonao  most 
injurious;  that  tlio  worst  symptoms  of  the  diseiaso  are  duo  not  to  the 
constitutional  affection,  but  to  the  remody  given  for  ltd  rtOief.  The 
gi>aat  bulk  of  the  profession  ocoiipioB  a  middle  ground  bolwoon  thoM 
extremes,  holding  the  opinion  that  %vhilo  moi-cury  la  not  absoluttdy 
essential  for  therclief  of  syphilis.  It  is  yet  In  manyoasoaof  tlio  uimoftt 
value  when  Judiciously  used.  Tho  Justice  of  this  position  cannot,  1 
think,  bo  rightly  questioned ;  the  universal  verdict  tn  Its  fuvor  b  too 
Axed  and  definite :  so  that  the  Important  point  now  ia  to  dotvrmiuo  at 
what  Hta^es,  and  under  what  conditions,  the  remedy  h  advlsablo,  and 
what  is  the  bust  method  of  its  application. 

Syphilis  is  ordinnrily,  and  with  sufficient  nccunicy  for  pntctlcal 
|)urpO<tcs,  divided  into  tJiroe  Stagoti,  tho  primary,  tho  secondary,  and 
the  tertiary,  Accoi'ding  to  tho  toaehingt  of  the  dualifts,  thoro  are  two 
rarictt«8,  or  rutlicr  specios,  of  vonoresi  uloer,  the  hard  and  the  noft 
cliancro,  or  the  tnie  chancre  aiid  tho  chancroid,  tho  infecting  and  tho 
non'inf>.<cting  sore.  When  a  venereal  ulcer  ofTcrw  the  chnractoristic  of 
the  latter  of  lhc«e,  mercury  should  never  bo  exhibited.  So  long  as 
there  in  a  doubt  as  to  the  nature  of  tho  primary  sore,  tlio  romody 
should  bo  withhold;  but  when  tlicro  is  distinct  induration,  and  the 
inguinal  glanda  begin  to  be  involved,  it  should  be  given. 

It  ia  proper  to  stale  that  some  high  nnthorities  deny  tho  cxpclicncy 
of  giving;  the  moreuriiil  until  tho  appeamnco  of  di^tinoi  scc-ondarics. 
They  affirm  that  mercury  Is  powerkiss  to  provonl  the  oocurronco  of 
Iheeo  phenomena ;  tliat  the  good  which  it  does  'nt  found  in  its  ho^ioniog 
their  completion,  and  conMcqueiktly  that  it  shotdd  bo  rwcrvod  until  tite 
wcoud  stage  of  tho  disorder.  I  myself  bellovo  this  is  incorrect  prso- 
tice,  and  that  minute  doses  of  mercury  xhoiild  be  given  continuotu>ly 
for  many  months  so  soon  as  undoubted  Hyphililiv  symptoms  are  mani- 
fiMted.  Tlie  carofbl  oxporiments  of  Kcyes  I  Amer.  Journ.  Mrd.  Sci.,  Jas 
1376)  have  shown  that  under  those  cii'cumstaDoeA  such  small  dosos 
act  as  a  tonic,  increasing  the  number  of  the  rod  blood.<Usks.  Ptyaljata 
U  to  bo  avoided  uuleM  the  symptoms  urgently  demand  It* 
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In  tertiary  syphilia  murvuiy  ih  to  bo  luod  cautiouttly.  It  U  not, 
however,  the  luoru  kn^h  of  tjmo  thut  htts  clapmid  (iin<w  iho  iDfcction, 
bat  the  condition  oT  tho  patioDt,  that  giii'lvH  tho  jmliciouN  priiclitioiior. 
So  long  as  thcro  is  ao  dotidod  cachoxiii,  if  thu  patient  hSM  not  i-vtwiitl^ 
hbeea  throngh  a  mercurial  coimo,  mercury  Dhoitld  bo  fi-ooly  iwod  wbcn 
thfl  locd  lesion  throatuDs  life.  Thus,  n  gumma  in  the  bcart-wnll,  in  tho 
upper  8piual  cord,  or  io  some  vital  brnin-roijioo  mny  impcrativoly  do- 
nitknd  active  me  room  lien  tion.  1  have  twice  seen  a  patient  slowly  ro- 
oovorin;;  from  braio-Hypliilia  under  the  influence  of  the  iodides  die  by  tho 
accident  of  an  epiloptic  arrest  of  respiration.  In  these  cases  the  moro 
.  rapid  resolution  of  the  guitimntoua  masses  by  mercury,  had  that  dru<; 
been  exhibited,  would  in  all  probability  have  prerented  the  fatal  fit.  In 
henditofj/  sypbitin  a  prompt  morcuriaJ  inipra-tsion  offers  tlie  beet  chance 
of  r«li«f.  Kven  in  the  primary  or  tecondary  stagoa  of  syphilis  mercury 
■liotild  bo  employed  with  caution  and  Judgment.  In  hla  rciearohes  (loc. 
eit.)  Wilbouchuwitoh  found  that  the  mercurial  when  first  exhibil«d 
iucTcMod  tho  number  of  ri'd  blood  .corpuscles  in  ityphilitJo  ptitionls,  but 
iftftoratimo  appeared  to  produce  ana>mia.  Whatever  preparation  be 
employed,  it  should  bo  so  administered  as  to  exhibit  only  stgii»  of  its 
consUtuttonal  action  upon  tho  mouth.  It  is  not  ncccwuiry  to  ptyalixo 
tho  pationt  sovorely,  or  indeed  at  all,  tho  proper  couno  consisting  in 
Iho  etoady  maintenance  of  the  sligbtest  possible  distinct  soronoes  of 
the  gums.  There  are  Tarioua  methods  by  which  this  may  bo  done. 
That  moat  fivquvutly  employed,  becnuao  moat  convenient,  la  the  admin- 
istration of  small  doniw  of  calomel  or  blue  pill  by  the  mouth:  tVom 
Oftfr-fourth  to  one-hiilf  gniin  of  calomel,  or  twice  as  much  of  the  blue 
maso,  combined,  if  ncccMiry,  with  opium,  to  pr^ivent  ilit  action  upon 
the  bowels,  may  be  given  thixic  times  n  day,  and  inervoMd  if  required. 
Imttond  of  the  internal  iiKO  of  the  mercurial,  thu  system  may  b«  brought  < 
tOnder  its  inllueiice  by  inunctions  with  ungucntum  hydrargyri.  When 
■this  is  done,  the  skin  should  bo  well  cleansed  and  so^ened  by  frequent 
'twthing,  and  then  a  drachm  of  tho  ointment  may  bo  rubbed  into  the 
I  inside  of  the  Ihi>;t»,  logs,  and  the  poptitenl  spaces,  in  such  a  way  that 
the  applic-ntion  be  not  made  to  any  spot  oftener  than  every  other  day. 
It  is  commonly  advised  in  English  works  to  employ  the  armpits; 
and,  oe  the  skin  is  there  exceedingly  thin  and  the  absorbents  very 
numeroos,  mercury  is  without  doubt  more  rapidly  taken  up  nt  that 
place  than  at  any  other  part  of  the  body.  When,  however,  mercury  is., 
applied  to  any  hairy  surl^co,  it  very  commonly  in  a  short  time  induces 
a  troublesome  eruption,  due  to  inflammation  about  tho  hair- follicles, 
rhe  eruption  appeant  nnywhure  on  the  xkin  if  tho  mercurial  ointment , 
'  be  applied  too  fVeely ;  and,  in  order  to  avoid  this  inconvenionco,  m 
Germany  the  following  plan  is  adopted  (Dr.  11.  Zouwl,  Lehrbuch  der 
Sjfpkdif,  Theii  ii.  p.  3 19) :  the  patient,  having  boon  prepared  by  thor- 
»ugh  warm  bulbing,  and  having  reooivod  about  half  s  drachm  of  tho 
ointment,  la  directed  to  place  it  in  tho  hollon  of  tho  hand  and  to  rub 
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the  two  hands  togoUicr  until  the  ointment  \a  eM|iully  iliffusod,  then  to 
apply  ii  IVircibljr  and  Klowly  to  the  part  directed  until  alromt  nil  of  tfa« 
salre  hu  dUuppeansd,  having  been  rubbiMl  into  ih«  akin.  In  moat  casos 
the  mercuriikl  is  npplivd  dailj-,  but  in  very  HttMceptiblo  porwins  od]j 
wwy  tliiid  day.  A  rcgulur  order  in  mainlninod  in  the  nppUcstion,  as 
Iblloica:  firH  day,  inner  aido  of  both  upper  arms;  se<xrnd  day,  inner  ^^ 
•Ule  of  both  tliighit ;  third  day,  inner  »idc  of  both  forcarma ;  fourth  day,  ^H 
inner  tide  of  both  legs;  fifth  d-iy,  u[>on  both  grouia;  lixtk  day,  open 
tbo  Itack ;  eevcnth  day,  reooiumoocu  the  eurics. 

The  advantage  daimod  for  inunction  in  that  the  digestion  is  less  apt 
to  bo  distarbod  Ihan  when  iho  dnig  is  oxhifoitiKl  by  the  mouth  ;  the  dia- 
advantagea  are  the  gn-.nt«r  or  1cm  publicity  which  it  entails,  the  trouble 
which  it  involvoit,  and  ita  apparent  dirtinoaa.  In  private  practice  it  la 
rarely  iuc<l  except  in  the  cam  of  infants,  when  the  mercnrial  ointment 
i*  rubbed  into  the  abdomen  and  arm[Kt«,  or  often  simply  smeared  upon 
the  flannel  roller  or  binder  which  usoally  envelope  tlie  body.  The 
mercurialueation  of  the  nnrse,  with  the  object  of  affecting  the  child, 
is  oi^ustifiable,  nnloas  the  nurso  and  the  nursling  are  alike  dJaoaaed : 
indeed,  to  allow  a  syphilitic  child  bo  food  at  tbo  breaat  of  a  healthy 
wumiio  is  a  crimo. 

licrcury  is  eometimos  administered  in  socondaiy  sj'pbilia  in  tbo  form 
of  ftimigations.  The  patient  is  placed  upon  a  chair,  and  surrounded  by 
a  lar^e  blanket,  or,  better,  india-rubber  cloth,  90  arranged  ua  to  fit 
tightly  around  hU  neck  above,  aud  below  to  encompass  the  chair.  The 
mercurial  prvparntiuu  is  placed  u)>on  a  metal  plate,  bcalod  by  a  spirit- 
lamp,  beneath  thu  chair,  and  the  fumes  arc  allowed  to  fill  the  space 
around  tlie  patient  iiiHide  of  the  blantcot.  The  heat  produced  generally 
cauMcs  the  patient  to  sweat  profusely,  and  in  from  lifteeo  minutes  to 
half  an  hour  Ihu  lamp  should  be  withdntwn,  and  the  patient  allowed  to 
cool  ofT,  nnd  aHer  a  time  bo  put  to  bod  and  wrapped  up  in  blanketa, 
with  tbo  deposit  of  mcnniry  still  aiihoring  to  the  skin.  The  fumigation 
may  bo  practiacd  every  other  night,  or  at  longer  internals,  and  is  b^ 
lieved  by  some  to  be  cspocially  useful  in  cosce  of  secondary  skiD-emp- 
tions.  Calomel,  black  oxide,  and  cinnabar  are  (ho  preparations  generally 
used.  'When  the  last  is  employed,  care  must  bo  exorcised  that  the 
patient  do  not  breathe  the  Aimos. 

In  advanced  secondary  and  tertiary  syphilis,  the  iodides  of  mercury, 
given  by  the  mouth,  nro  oAcn  very  ugef\il,  but  the  oombtnatioa  of  the 
eorroBive  sttblimato  and  the  itidirfa  ii>-iamtinTjM>nei>^'ll  mnrft  ^■^■■■■t 
Usually  not  more  than  ono-twelflb  of  a  grain  of  the  bichloride  afaoold 
bo  given,  three  times  a  day.* 


*  Th»  bjp«daniii«  ua  uf  msrsur/  doH  nul  ibub  U>  (MjnsUBsbls.  JU  la  Ite  rrtalicM  arf 
mMIbM*  to  »lbun«h  BDil  iJbuiiilnoui  eoafoauAi  tt>i  hfpaitmi«  <u»,  tmml^  Arti, /,  Crf, 
PatA.  H.  narm^  iii,  ISI^i    WiinT  Mtd.  It'«t.,  iitj.  II,  IGIS.     U.  U.  Uitiinsa  sUbM 

TUUgs.     Ths  furmnla  mkjr  b*  fooad  in  Z«n(t.  MuL  Sttnnt,  1143,  p.  4t, 
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ASMitumuTtoM. — Tba  following  prepai-ntions  contain  moUtllic  mor- 
vmy: 

UnyverUum  ffj/draryt/rl,  V£. — Blue,  or  Mercurial,  Ointment  is  ituido 
by  tritumting  mercury  witb  )4iiot  and  lard  until  tbo  metal  is  «xtin- 
giiiiODKl, — r'.c,  unlil  a  portion  or  the  mwtt  rubbed  upon  &  pioco  of  paper 
cxhibiu  no  globiilui  undor  a  inngnifying  power  of  four  diamotore. 
M«rc«rii»l  oiotincnt  in  boH,  of  u  bluisli  color,  bocumliig  darker  by  ngo, 
aiid  nontainx  bnlf  ila  weight  of  mercury.  Wbon  IVequontly  rubbed 
upOD  iho  wimo  purt,  it  not  niroly  producm  u  dUagrecabto  eruption.  It 
'  is  uwxi  to  make  a  conetitutional  improwion,  Bnd  alw  locally  as  a  re* 
Bvkvnt,  in  cascB  of  enlarged  indumted  glandt.  The  ofrafe  if  mtreury 
^Ifgdrargyri  Oleatum — 1  to  10,  U.S.)  appoiirs  to  bo  ft  moro  elegaDt 
proparnlion  than  bluo  ointment,  and  equally  officiout. 

Emplastritm  Jlydrargyri,  U.S. — Mercurial  Plaster  contains  moi-ciirj-, 
olive  oil,  rotiin,  and  load  plaster,  and  is  used  as  a  resolvent  in  indumtcd 
glands,  enlargud  chronicnKy  inflamed  Jointi,  etc. 

Massa  Ilydrargyri,  U.S. — Pdh  of  Jftrcury — Blue  Mass  is  made  by 
oxtinguiabing  mercury  with  boney  and  oilier  ioort  substances.  It  con- 
tains oo«-ibird  its  w«igbt  of  tlio  mclul,  and  is  used  for  llio  same  purposo 
as  calomel,  but  is  mildur.  Dose :  purgative,  groins  &  to  10 ;  alterative, 
grains  1  to  3.  "  Blue  PiUs"  usually  contain  eauh  three  or  five  grainit  of 
the  mass. 

Hydrargyrum  enm  Creta,  CS, — Mrrcury  with  Chalk — Gray  Powder 
i»  nuulo  witli  tiliallc.  It  is  a  smooth,  gmyish  powder,  and  is  similar  in 
Iti  nwdical  properties  and  strength  to  bluo  mou. 

HTDRAROVKI  CHLOKIDUM   MITK-MILD  CHLORIDE  OF  MBh 

CUity.    US. 

Gtlomet  is  made  by  boib'ng  mercury  and  aulphui-Ic  acid  logotltor  in 
BportioDB  an  to  form  a  bisulpbate  of  iJie  deutoxidu  of  morcuT^-, 
litis  to  the  simple  sulphate  of  the  protoxtdo  of  mercury  by 
triturating  it  with  more  of  tbo  motsl  and  subliming  with  the  chloride 
of  sodium.  Tbo  sublimato  is  to  bo  well  wa^lied  with  waler,  to  remove 
any  of  iho  bichloride  that  shall  have  been  formed  owing  to  the  imper- 
fect reduction  of  the  bisulpbate  to  the  stilphitto.  When  tbo  washings 
arc  no  lonj^er  affected  by  the  addition  of  animunia,  it  may  bo  known 
that  the  dru^  is  iVoe  from  tbo  soluble  vorroeive  sublimate.  Calomel  b 
aomutimos  manufactured  by  prvcipitaiing  corrosive  sublimate  by  aul 
phurous  acid ;  but  Ibis  melhod  i.t  not  ollictnal,  and  is  Bubjecl  to  oerloui 
disad  vantages. 

PnrsioLouioAL  Action.— Omng  to  the  great  insolubility  of  calomel, 
a  good  deal  of  discusfjon  hu  occuri-wl  as  to  the  way  by  which  it  fin<l« 
cntranco  into  the  systom.  The  Uioory  of  Miaihe  {CAimie  appliqtiee),  a 
moditicalion  of  one  originnliy  mlvanood  by  Snow  (^l^rn^et,  1S40),  baa 
been  pretty  widely  aoccpiod,  though  witb  some  hesilnlion,  but  is,  I 
Ihink,  untrue.    According  to  tlio  chemist  named,  tbo  calomel  is  cim- 
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vcrtol  by  Uio  chlorides  of  tko  sloninoh  into  corrosive  subliniato,  and  tu 
eucb  ifl  ubaorbed.  Tlie  action  of  caloinul  upon  man  ia  ao  differontitaaa 
that  of  oorroaiyft  aubii^fyla  ■»  to  reader  tbia  Uicory  cjccecdtmly  im- 
probable, aad.  nt  n^pmitMirwi  even  hlylior  than  that  o^  ^tlie  stomaoh, 
i^lalho  waa  oevor  able  tp  yl^lfr'"  '!■»  fL>riiim|flp  of  more  iban  a  aixteoadt 
Q£jL£Eft'i  of  Uio  gutjlimata  hv  tl>u  gimtrie  lutcas.  Further,  Buoholm, 
Ootciiigvn,  and  Winklor  (quoted  by  ProfoMor  Stills,  T/itrapmitics,  2d  ed., 
{>.  6flfi)  nffirni  that  thi«  Gonv«r»ion  doc«  not  occur  at  iill  at  the  tumporu- 
tare  of  the  body.  Jcann«l  {Sckmtdt't  Jahrbuckfr,  Bd.  cxiiii.  p,  9;  (Km 
Journ.  de  Bordeaux,  4e  R^r,,  t  U.  p.  67,  1S69)  hua  contimtcd  tbis,  and 
has  aug^Mtud  what  seems  to  bo  tho  way  in  wbicb  caloroul  ia  ab»oi'bed. 
Ho  findit  that  when  tho  protuihlorido  of  morciiry  is  placed  in  a  aoiulioD 
3f  an  alkaline  carbonato  it  ia  docomposod  and  (he  gmy  oxidu  precipi' 
Intod.  A  smalt  portion,  hovrovor,  of  tho  latter  is  hold  in  MhitioD,  as 
nmch  as  0.02  part  in  50  parts  of  wator  (by  weight) ;  and  if  a  fal  ty  oil 
bo  mixed  with  the  alkaline  solutioo  a  vory  lnrg«  port  of  the  tnorciiry  is 
dissolved.  I'rom  thcso  facta  it  would  aeom  to  follow  that  tho  calomel 
entering  tho  stomach  eacnpes  iiDchaoged  into  the  alimentary  canal,  and 
is  tber«  decomposed  by  Iho  alkaline  juicce  and  dissolved  by  the  fatty 
matters  usually  pi-osont.  The  physiological  evidence  appears  to  con- 
flrttt  this,  for  calomel,  being  absorbed  in  this  way,  ought  to  reeemble 
blue  maas  rather  than  oorroaivo  aiiblimate  in  its  action, — which  it  does. 
Thti  varying  oonalltutlon  of  tlio  alimentary  juioca  and  the  complex 
chemical  rolatioun  of  calomel  would  indicatv  that  it«  aolutlon  in  tfa« 
nlimeiilary  tfuoal  ia  auoomi>ljalitfJ  jji  mnn^  fnyw  '*'""  """r — 'Ui  indica- 
tion which  is  coiifirmod  by  tho  varying  rosults  following  (he  ingoatiot. 
of  tho  drug.  It  i«  probable  thai  at  times,  when  the  etomaoh  contains 
more   than   iimin^  ijf  ^;t]|pi-idnM  yn4  nt  hyii^dthinrin  gfjil,   a  vCry  Sligtll 

portion  of  the  calomel  is  conrertod  into  corrosive  sublimate,  and  that 
when  there  ia  an  exocse  of  sulphnretted  hydrogen  in  tho  nlimentjiry 
canal  j  anliihln  aiilphjij^  mity  h*.  Por^fiH 

Sinoe  the  labors  of  Uonter  and  licbra,  sy))hilographera  have  boon 
experimenting  with  the  hypodermic  use  of  moronry.  That  it  is  poaai. 
ble  to  produce  the  mercurial  irapreaelon  very  rapidly  and  ver^'  sucooea- 
flilly  in  syphilis  by  such  method  !a  proved  beyond  cavil.  Tbe  practiosi 
difflc^UxiiA&boui  the  pmHpptinn  fif  Infill  phagyjBpa.  U  is  said  that  by 
Smirnoff's  modification  of  tho  plan  of  Soaronalo  thla  obataole  has  boon 
lar^ly  overcome.  Tbe  preparation  lined  i<t  calomel  mixMl  with  water 
and  chloride  of  sodium  in  auch  manner  that  the  mixture  oontaine  t«n 
per  cent,  of  each  ingredient.  It  la  eMonlinl  ihat  the  hypodermic  in- 
jection bo  made  in  tho  buttocks,  in  tbe  neighborhood  of  the  vorltciil 
foUl  or  depression  which  oocnra  in  most  lean  persona  about  one  inch  and 
a  half  behind  the  great  trochanter.  According  to  Smirnoff,  the  advan- 
tages  of  this  treatment  are  itw  Himpltcily  and  caHe,  its  efflciency,  atid 
'Jio  little  liability  to  produce  ^terious  mercurtalixnlion.  One  and  a  bait 
grains  of  calomel  may  be  used  in  eat  h  injection  tho  two  injections  buing 
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Mlminiat«red  at  once  on  oppo^tite  sidoe  of  the  body.  The  iq^ection  Blxiiild 
iwt  bo  rapealod  in  loss  than  four  6aya,  and  oiAy  be  employed  only  oncu 
ft  week.  I  triod  llio  plan  in  one  cose,  with  the  result  of  n  sloughing 
nicer  two  itichts  deep.  Various  oilier  preparations  of  mercury  have 
b«eu  used  instoad  of  calomel ;  especially  is  the  yellow  oxide  suApenUod 
in  liquid  vaseline  oomiuended  by  Balxor  and  other  I'Vunch  physicians, 
It  appears,  however,  to  produce  more  irritation  than  dues  cnlomel*  Bel- 
Ifni  stalea  that  severe  conntitutional  syniploma  are  liable  to  be  produced 
in  pcmens  who  are  talcing  nikaltne  iodidcH  or  bromides. 

The  influonoo  of  calomel  upon  the  nyittem  haa  been  sufBokntly  dis< 
cuMcd.  It  romuins  only  to  Hlato  UjiH  iia  freedom  from  all  irritant 
propnrlioB  in  nhown  wiwn  talton  jntemnHr  of  when  mod  c\i<.Tu:illy. 
Probably  no  single  doM  of  it  is  capablo,  in  tiio  ayerago  inim,  m  in  ling 
w  a  violent  poiaon,  since  it  is  stated  that  in  the  ^Vettvrn  Unittid  >^(u[es 
it  18  very  frequently  taken  in  teaHpoonful  du«cs,  tliat  eixloun  gmioB  of 
it  will  act  as  vi^jorously  as  an  ounce,  and  that  a  pound  of  it  has  been 
^ivon  in  a  cnae  of  cholem  without  visible  effect. f  It  suems  to  mo  most 
probable  ibal  the  absence  of  serious  results  f^xim  IhtK^e  hei-oio  ttmount« 
ia  duo  to  the  nlimentnry  canal  being  unable  to  dissolve — i'.*.,  to  absorb 
— tlie  calomel.  F.  D.  Lente  has  claimed  that  i^von  in  this  way  the 
drug  acts  as  a  sedative  and  does  not  produce  mei-curialisation,  and  Hn. 
Putnamjui^obi  believen  such  doses  to  be  valuable  in  discaaos  where 
there  is  "dudden  ovor^liat«nlion  and  paralytic  oongoation  of  oxlensivo 
regions  of  small  blood-vvAMoIs."  (See  New  York  Jitai.  Joun.,  xl.,  1870 ; 
xxix.,  XXX.,  1879.)     Fur  use  of  miomel  as  a  diuretic  nod  in  dropsy,  see 

DlVUTIOS. 

Adulvistbatioit. — ^When  It  Is  desired  to  produce  constitutional  mor 
curia liKalion,  the  dose  of  calomel  is  a  half  to  one  rfrain;  as  a  purgative, 
{torn  six  to  ten  grains  are  administered,  and  followed  in  six  hours  by 
Seidlitu  powder,  or  other  saline,  if  txtqulred ;  or,  as  Is  preferred  by  some 
practitioners,  a  quarter  of  a  grain  is  given  every  hour  until  three  grains 
•re  taken  or  purgation  is  indu  ed.  ^tm^np  dnspa  f«n»i.alxHi  of  a  grain) 
pf  caloriiul  given  every  hour  afford  a  vyy  (p>H  tmjthod  of  inipro^aing 
the  system  rapidly,  \yhon  ilJadwI.rad  to  get  JU  conntituiionul  influence, 
U  I*  jgenernlly  necoBsarv  ta  ooi^j^g  ^am  ¥^\h  It  t9  pr*^p""t  purging. 

BTDBAROYRI  OHLORIDUM  CORRmiVUM— COBKOSIVE  CHLOKIDB 
OP  MERCCKY.    U.S. 

Bichhride  of  Mercury,  or  Corrosive  Sublimate,  is  made  by  subliming 
tlto  biaulphate  of  mercury  with  common  salt.  It  occurs  in  the  form 
of  colorless  crystals,  or  of  white,  eomi-transparont,  crystalline  masei-a, 
of  SQ  acrid,  metallic,  styptic,  and  very  perebtent  taste,  soluble  in  six- 


'  Cmmn  Iji  Spf'mtHftt*,JuB«,  ISTl;  Lamilim  lUi-tlfiil  KtetrH.i^^t  KSWtitT.Ctnrrmtil, 
fltr  Oir.,  isn,  V7 ;  Butt.  atn.  d*  Tktrof,.,  eiU.  3UI ;  Util.  Wotkntckr.,  Ka,  S,  US! ;  X.  Y, 
Uidlral  SiMrJ,  JatT,  l«S7. 

t  Prof«*»r  a*flrg«  0.  Woud't  Tkirapnllet,  *oT.  II,  p,  itt. 
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zttoTcoU  sad  In  fhtmai 
from  the  ether 


It  bat  I 


tnrilaiu, 


■la  ookr.  taete,  sad 
■hWHtr.  aad  bj  ita  fanaing  a  jdknr  pneipitaCa  with  i 

PmouuncaL  AcnoK- — Ceanianv  ivfaaMala  i 
sad  is  MaamCiatod  flvBcaaMie.    Whan  glrcB  In  i 

cafsUa  of  fatdad^  aSmioc^  h  b  Ina  apttodoaottea  b 
r  yaa  pOL  la  pwrJcata  tt  paodawa  ijapluaw  nf  hritaal 
flTa  aanri^  pwpoHfaaate  to  ihm  doaa.  If  tW  lattar  ba 
asad.  tfaa  ■aniaautioaa  maj  U  oa^  aoata  aaaaaa,  aUgfat  bemiae  ia 
IW  atosaah,  oalk^  p^aa  ta  tlia  atdowto,  aad  diarrboa.  AA«r  h^rgt 
4am»  ihwa  tjmflaim  ia  iataagfcd.  Tba  aaliact  dnt  aiyeriaaeaa  a 
pgariv  watttBc,  aoppvy  tarta  as  or  thaniy  altar  aaaBiialas  tba 
poiMa.  U  tbe  aolstioo  ba  eooeaoUatod,  d«^utitk»  is  i&tBH«t«d  with 
bjr  a  apaan  of  tha  aaMlw  of  tba  throat  aad  fauyax,  eaaaiiy  a  foalhig 
of  MtAxatioe,  aad  aoaatiBes  tren  xha  njecCioa  of  the  dta^^t.  ^hot 
batalBf  paiaa  an  e^wciooccd  ia  tk»  aaaphapiB  aad  atoaiagfa,  IbUowad 
hf  Tiokat  voiaittD^,  at  first  mocoaa^  tbaa  biSoiM,  aad  daaBy  bloodjr, 
aad  by  aarere  abdomioa)  pain  and  taadomea,  wttb  praAise  pori^tng;  at 
flf«t  aerooa  hnihataBter.  bat  afterwards  aflbrdiag' oaljr  aaUl,  tnaaou^ 
bkwdj  floola,  vUeb  af«  oAaa  Toided  witb  ain^  atv^niitg.  The  braath 
gMfnOjr  baooout  buid  aad  offenaitv  la  a  rerj  ahori  time,  tn  the 
•eataa  of  two  or  thraa  boon,  reiT-  nuvljr  tn  leas  than  aa  boor,  eoUapee 
OMont  with  flBaU,  fraqoeot,  tnvgnlar  pake,  ptnebod,  majdoos  (bco,  ooM 
extwaiitiea,  aad  finaily  death,  preceded,  it  raaj  ba,  by  fainting,  ooo- 
valaiofi^  aad  eona.  The  oriao  ia  very  moeb  IaaMD«d  in  quaatity,  {» 
■CNaatlnea  atbonunooi,  or  «T«a  bloodjr,  aad  not  rarely  is  snppwwaod. 
If  th«  patient  ■arriTea  eevenl  dajv,  a  petechia]  aniptioa  nay  ai^war, 
aad  saBratioa  sooMtiraes,  bat  not  alwajre,  occnn.  In  some  cases,  after 
the  collapae  there  is  an  sttcmpt  at  a  febrite  reaction,  wluch  Boon,  how- 
ever, ^rea  plaee  to  a  eeooad  and  fatal  proetralioa.  When  r«covory 
oeenn  after  serere  potsoninf;,  tbe  conraleeceDM  is  slow  ami  protracted. 

In  regard  to  chronic  poisoning  with  corroave  eobllmate,  eondent 
has  been  aaid  nnder  the  general  beading,  excq)t  that  colicky  pains  and 
^lTinlt*l_dlitarfaano6  aremore  apt  to  ocgtf  with  It  than  with  tlio  Uiee 
irritating  prepatations.  HIL  Arnozan  cbim  that  chronie  catarrh  of 
the  eKoFRoTT  dnetsof  the  pangtcas  ia  a  prooonnoed  jcsJon  in  ehrwiio 
poisooiay  of  animaJa  (JMir»at  d<  Bordeavx,  Dec.  1683)!     It  should  be 

IteJ  pft  [a  man,  and  ita  preaeoce  minht  be  of  roedifo-lcgal  TaJua. 

Savwre  porging,  and  eren  fatal  poiaonini;,  mar  rcmill 


external  applicalion-pf  tbi»  preparatioo  of  mercury;* 


'^om  a  sinitl'* 
nnd  fn  animals 
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•  ***  WM  nf>wt>4  bj  Dr.  H«*n^  ImrH,  8*pL  IS,  ISTI,  (a  vhloh  k  nIaUn  (gr.  U  I* 
f^l)  *M  apf Hai  with  »  ousilVbkir  biiiih  (« ths  haad  tf  •  «biM  Bia4  ^Mn  uld,  for  tb*  var* 
•f  hafl»  HsMMM.  Th«  ijiaptamf  w«*  iivAaik,  piWoM  wllnttsa,«ad  ersl  praMraUup, 
«4teg  to  amOL,  Wasbing  oat  lb*  <k«iu  wiib  >  ndntivq  cf  Mnarin  mUimaM,  gM  |«r(  to 
n>lfcaana4,  bi*  Wm<  HT«ra  uid  orta  fiUl  ftUcOlBC.     S«*  .\a(r«UJ  /irOan)U»t~  ItM. 
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killed  by  hypodomilotnJocUona  of  It  («e  experiments  of  Dr.  J.  Rooen. 

Ebftch,  Sehmidfs  JaArbueJttr,  Bd.  oxUJi.  p.  9)  diurrhceii  and  other  indlva- 

[tions  of  godtro-intcstiruil   Jrrtiattoti  nro  prominent  ayinptomti, — facl8 

irhich  indicnt«  that  thv  bicblorldo  In  vlimiiiiit«d  unchaogiMl  Ooin  ihv 

alimontary  cAnnl. 

UruRAitOTiii  louiDuu  YiRiDE — Gkecn  Iodide  or  JtfKRcnmr.  TT-S. 
— This  Protiodide  of  Slercvry  ii  mmla  bv  tlia  direct  ftctiort  t>f  ?odji^a 
gpon  tlm  metal.  It  is  a  graonittl)-y«Uow,  odorUjss,  nnd  tttiitDlwii  powdw, 
I'iosolable  in  water,  other,  nnd  ulcohol.  Compared  with  tho  biniodido  or 
the  bichlorido,  it  la  ^  mi|c^  proparation.  itnd  haa  boon  luod  to  produce 
constitutional  improesion  in  syphilis,  ospr^-iully  when  of  long  standing, 
V  The  iodido  of  potnBsium  converte  it  into  the  biniodido  and  mcliillio 
'^  mwoury  (U.S.  Dispoosatory),  and  should,  therefore,  never  bo  given  in 
combination  with  it.  ITio  alterative  dose  ia  oafrftwirth  of  a  iyrain  three 
timca  a  day,  increased  to  a  graiii  if  ncoasa^^ 

Htdrarotbi  Iodiddm  Rubrum — Red  Iodidb  of  MBBCCRr, — Tho 

Biniodide  of  Mercury  ia  made  by  prt>ci|)itatiDg  the  biclitoride  of  the 

metal  with  iodide  of  potaasium.    It  is  a  ecn^Ie^red  powder,  inaolubls  In 

jVator,  but  sparingly  soluble  in  alcohol.    It  ia  a  powerflil  Igcal  irritant. 

luring,  when  taken  in  overdoaca,  symptoroa  and  reaulta  very  similar 

[to  those  caused  bycorrorixregubliinate.    It  is  naed  a  good  deal  In  <<yffafy 

itff^Uis  and  in  gi/pMIitJe  rheumatism ;  abo  to  awne  extent  a»  a  hjWl  ^p- 

rpUgation  in  lupus  f»no  Annuaire  dt  The'rap.,  1853).    It  Js  much  more 

ctive  than  the  protlodide,  and  should  be  used  as  caiiliously^nd  Jn_the 

"mae  doKO*  as  oorrosive  aublJmato. 

Tho  17.9,  Pharnuieopnjia  also  recognizes  the  following  preparations 
of  mercury ; 

The  dvutoxido  occurs  in  two  forms,  the  YeUow  and  the  Red  Oxidt 
(Htdkabuyri  Oxiduu  Flavum,  IlTDiuBornt  Oxiduu  Rubrdji).  Both 
are  nwjd  upon  ulcen.  chantrts,  etc.,  solely  for  thi-ir  liicn!  etVwts,  nnd  are 
Btimnlant  and  alterative  when  diluted,  mildly  eacharotlc  when  in  jiowder.* 
Prom  }Iydrargyri  Oxidum  Flavum  is  made  the  oleaU  {Oleatum  Jfydrar- 
gyri — 1  tolO,  U.S.).  Tho Rfi  Precipitate  Ointment  (l/nyuenlam  Ilydrar- 
gyri  Oxidi  Rubri — t  to  10,  O.S.),  and  tho  Ointment  of  the  Yethie  Oxide 
( l/ngtitTitum  HydraT(fyri  Oxidi  Flavi — 1  to  10,  U.S.),  very  generally  re- 
quire  dilution  with  lard,  and  are  much  used  in  chrooto  tkin^ffeetiona,  in 
obstinate  C6njunetiwtia,  in  pMrophthalmiu,  etc. 

The  Sfd'Hulphide  of  Mfrcvry  (UrnRARnTRi  StrLPBiDCU  RcBnini, 
VS.),  formerly  usod  a  ■^>od  deal  in  ftimigation»,  is  now  rarely  employed, 
Tvrpeth  Mineral,  or  Tetlou!  Hubsutphate  of  Mrrcury  (HrimABOTRi  Sowtcir- 
PHAS  Flavus,  U.S.),r  lomon-yellow  powder,  sparingly  soluble  in  wbIot, 
is  a  basJc  sesquisulphato  of  the  deutoxide  of  menmry,  prepared  by 
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throwing  the  biBulphnto  into  vrHlor,  wliich  cftosoa  Hto  break  up  Into  a 
supei«ulp)iate,  which  rvmaiM  in  solution,  imd  the  ealt  in  question, 
which  precipitat«B.  I'urpoth  Tnin«rnl  hn«  boon  uBud  aa  a  harab  cmciic, 
and  also  as  an  alterative,  but  it)  now  rarely  employed.  In  atrup,  in 
craetlc  doses  it  is  still  very  highly  cstoomod  by  some  pmcti'tJoneis  ""d 
has  boon  inordinately  praised  by  Dr.  Fordyco  Barker.  It  iei,  liowurcr, 
n  very  dangerous  remedy,  since,  iT  It  foil  to  Tomit,  it  may  cause  «  fnlnl 
gastro-eDtoritts,  especially  in  the  young  child.  Two  casea  of  cuch  cbnr- 
aoter  are  recorded  by  Dr.  A.  McPhodran  {Mtd.  Nexcs,  xliii.  682).  Tli« 
do6o  aa  an  allcratiro  ia  fVom  s  quarter  to  liatf  &  grain ;  a«  an  emotic, 
for  a  child  two  years  old,  two  grains  repeated  in  fif\i'«n  minule«,  if  it 
hni«  not  operated.  Forty  grains  of  it  (Ouyx  Hospital  Jlrports,  vol.  i., 
3d  tieriM)  have  cuunod  death  in  the  adult;  pronitto  Milivation  catno  on 
in  six  hotir«. 

WMfe  Precipitate,  or  Ammoniated  Mercury  (HrnnAuuTRL-H  Ammosi. 
ATUu,  U.S.),  \*  a  whito  complex  jwwder,  mndo  by  prodpitaling  the 
bichlorido  with  water  of  ninmonia.  It  is  used  >□  the  form  of  ointment 
( Vn^venivtm  Jlijdraryyri  Ammontati — I  to  10,  U.S.)  ae  a  local  application 
in  variouB  ftkin-affectiona. 

Jflai'Ji  Wath  and  Yellow  Wosh.  two  noo-offlcinal  but  favorita  prepa- 
ratjona,  aro  roapectJTely  iQjKioJisJJULJUldition  of  a  drachm  of  oalonwl 
to  a  pint  of  Jimo^watcrj  and  of  half  a  Ii m  Imi  of  cotroalya  y^bllmate 
to  a  pint  oT  lime-water.  'Xhcj  deponl  i  i  i  iM.ir_rirtlies  tlOOP  the  black 
mil  V  II"'.  ■idea  qt  mercury,  and_ari,-  uhi-I  l-xi  Iu-.iv<lv  M  local  applJ- 
caiiwiis  tn_fisj|ritT«  and  other  syphilifii-  "/ -(T*.  The  yellow  wash  is  much 
tlio  more  atlmulnting  of  lht>  two. 


lODUM-IODINB.    U.S. 

lodino  in  a  HOft,  friablv,  mmmn  ■iilmnnf",  oeirurring  in 
Bcalos  willili  Bctni-niolaHie  Inatra  and  of  a  hluigh-blaek  color.  Ita  odw 
roscmblee  thutjDt_fib1<iruio ;  it<  tarto  U  hot  and  acrid.  It  ia  eomowhnt 
volatile  at  oriiinnrj'  tGiapoTBlurcH,  but  when  healed  to  2S6^  t.  nelta 
and  emits  the  beautiful  puipio  or  violet  jrajor  to  whjch  it  owea  Jta 
iSSno.  IC  Is  freely  BWttota  in  glrcerio.  alcohol,  and  ether,  bat  reqotrca 
eovon  thou8iiiT<nTmea  its  weight  of  waferld  diseolve  it  With  Btareli 
it  sCrikes  a  deep-blue  color,  and  this  teet  is  bo  delicate  that  it  will  indi- 
cate the  presence  of  iodine  in  four  hundred  and  flAy  thousand  times  its 
weiffht  of  water.  In  tedting  animal  liquids,  such  as  urine,  for  iodino,  a 
Hmall  quantity  of  nitric  acid  should  be  added  to  insure  its  being  IVeo  in 
the  liquid. 

PsTsiOLOOiOAL  AcTiOK. — lodine,  when  applied  to  any  part  i;t^tiw 
body,  acui  a»  u  very  powerful  irritant,  or,  \f  in  bij;bly  coneentittteil 
form,  M  a  mild  caustic.  The  tincture  Htains  the  skin  yellow,  and  cauavs, 
if  applied  with  sulHcicnt  freedom,  itmartiog,  some  orythomatous  inHam- 
ination,  and  Snally  desqiiaination.     )ts  rupcate<l  npplicalion  blisters  and 
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\a  in  tlio  CBBophagia  and  BtomacE^  vomitin;:;,  £Uiging.  atnallnoee  of 
0  pulee,  K^ncral  doRdly''panoi'.  leeaoning  or  arraet  of  the  iirinary  bo- 


dtrtroya  I  he  cnticte.  TJpoo  inuooua  tnonibranea  Ita  action  j8  rooro  in- 
lengQ  than  upon  tl^y  afein. 

W1»*D  tokon  intoroally,  %  Bigglo  moderate  dow  of  wdino  cauMs 
morely  eomo  eaatric"iiiioa«incga  ana  a  dJamrwabla  motallic  tugto  in  iho 
laOHtli ;  when  laryir  amounte  are  ip^ostod,  tho  ga8tric_uncikfiiiic<M  jnny 
la.,ialflmiii*>d  U>to  Tjolont  vomiting,  with  mcrtoucd  enlivnry  flovr,  ab 
dominaJ  paiiiB,  and  oven  pury iBff.  In  suSIciont  quantity  it  is  »  poiwn ; 
nltliough  very  few  deaths  have  bocn  rocordod  as  oausocl  by  it,  Tlio 
Bymptomn  prodncod  by  toxic  dowa  talcon  into  the  atomach  are  burning 
pain 
tSo~ 

cpsliu;!,  sometimes  violent  excitomrat  with  ooDyuiBioiiB.  and  coHnpse. 
Twenty  grains  of  ii'jiin'  nio  said  to  haye  Miaad  deaili  .  n  I  r  vvo  drachma 
and  a  half  have  lituii  r..cuVL>r\'(t  iVom.  (For  caaes,  slu  Uuodman  and 
Tidy,  also  3i^ttch<-:ur  Mt,l.  Wuhfuschr.,  Feb.  16S7.)  The  vomit  is  yol- 
lowish  bronrn  or,  if  -i  ii<  Iv  mattera  hATO  boon  pra^eiit  in  iho  stomach, 
bluish.  Tii->  irtK'Oi[..:i  ,1  1  I. lino  into  the  Cavities  of  tho  body  for  tbero- 
p^iuiic  uBo  111  -  Jill  [ii[i  H  be«n  followed  by  cnkno«Ifl,  tbrco^lyjmUp, 
repoatod  romitiiij{  of  miiiti^t:^  poiit.iiniiij^  laJJne,  eweeBlv  thirst,  Bali- 
v«Uon,  difficult  urlnatiou,  nivtlHdL,'  of  iho  eyelid b,  Uryngwl  pdn,  vari' 
one  eruptiona  upon  the  akin,  liiyh  fovor,  nnd  aj^umiHtiria.  >,Sudden 
death  may  take  placy  after  bothu  dayit  from  hi:!art- failure.  VA.  character- 
istic case  is  that  reported  by  Dr.  E.  Roao  (^NotKniigeV s  ArxneimitUUthre, 
Berlin,  1870, 2[»2),  in  which  doalh  ruwulted  fyqm  a  larpe  injection  Into  an 
ovarian  c^-aL  Vvty  toon  a(tcr  It  was  given,  thoro  onaucd  suven  thi»t, 
with  great  dr^noHS  of  the  throat  and  jnouth,  and  then  painloMB  vomlt- 
tng  or  watery  malterB  eoniaininf^  iodine.  Tho  whole  i^url'ace  bocnmo 
very  pale,  thq  exwmilioB  cyanoscd.  the  radial  pulse  veiy  Jl%^|Ueiit,  but 
80  omall  that  it  oould  not  be  counted,  the  unno  very  BCttnty.  (H^ITbrown, 
and  rich  Jnlodiiie.  After  a  tJmo,  rwdion  occurrud.  l^r  chi-voda^tbe 
vomltlitg  pCFBigtod,  the  pniwVas  very  frqgaenl,  full  ami  Imiil,  und  iho 
dieelc  put  on  the  glow  orfiigh  (fever,  but  tho  tomporatnrc  did  not  rise 
above  87. 18"  C.  Qn  the  fojicJluday,  qpiaalbemaRiir'bTofchca,  not  dia- 
appearing  on  prciwwiv,  (ippMred  on  tho  akin  and  in  Iho  mmuh;  tho 
aputa  i>ccame))loody ;  (mi  n  '  n  truationoccuiTed,two  anil  a  half  wculta 
too  eoon!  Tho  urino  r»;ni;uin.ti  ecanty,  and  on  tho  eighth  day,  when  nil 
other  (tymploms  envo  swelling  of  tho  parotids  hod  disappi.-^irod,  still  con- 
tained iodiiio,  and  was  albuminous.  On  tho  tenth  dtiy,  in  tho.midst  of 
aj)|iaront  convaloBcencc,  ihji  patient  divIstiOdcnly-  In  a  case  reported 
by  Dr.  W.  0.  Culpppor  (TVATp.  Oat,,  T<d.  iv.,  1888)  two  drachms  of  a 
tincture  nied  externally  on  a  child  of  eleven  years  destroyed  all  tho 
skin  from  above  tho  knees  to  below  the  ankles.  After  twcnly-foiir 
houm  there  developed  h|adache,  backache,  some  diarrhoea.  vomLUng, 
gre«t_thirst,  constant  desire  lo_urinatc,  siipp reeaion^q t^ur i ne ,  priaplHm, 
giddiness;  finally  dysentery  without  rise  of  temperature,  hiccough, 
harnorrhiy^  finoin  t>owelB,  great  giddiness,  and  death  on  tlie  sixth  day. 
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In  tho  expci-imentB  of  J&r^;  and  liU  pupila,  doeBa  erf  iodine  of  i 
grain  to  »  firaJn  and  a  bairgnvii  r'um  to  eoUclcy  paJna,  increaaed  a^i petite, 
wftterjr  stools,  an  Jncn.'aHtfd  sm-reiiim^of  urlna,  nialatae,  and  eonie  head- 
ache.  When  the^^ose  wa^  augmented  Hf  two  gt^jpiv,  a  dTirUwd  mpm 
^licat  and  ewcual  excitement  were  aupfiraddcd.  Oclier  observers  have 
not«^thi8  abnormal  eexual  excitement,  and  eomo  have  statod  tbat  ol 
times  it  precedes  atrophj-  of  the  raammie  or  of  tho  toetioleti.  ProfuHMir  i 
Stille  affirms  that  the  menstrual  flow  may  bocome  exooaslve,  or  thai 
during  pregnancy  abortion  inay  ho  caused.  Very  large  quantilios  of 
iodine  are  assorted  to  hare  been  taken  without  sovioua  rosuita.  Julia 
do  Fontonolla  (quoted  by  Stille,  Tktrapeutice,  \i.  731)  teUdof  aman  who 
took  two  and  a  half  drachms  of  iodine  without  experiencing  any  r^ 
marknble  elTtii'ts;  and  Magcndie  relates  the  case  of  a  child  four  years 
old  who  swallowed  ten  grains  without  serious  consequences.* 

In  the  experin)onts  of  A.  H&yges  and  Profuwior  lAmt,  {Arch,  f,  Exper.  i 
Path.  u.  Pharm.,  z.  229,  xiiL  11-1),  pnjparatious  of  iodine,  iodido  of 
potassium,  and  iodoform  in  fatal  doses  produced  in  the  lower  aniniuls 
wid<Mipread  fatty  de^norations. 

If  full  do!»e9  of  iodine  he  exhibited  continuously  for  a  lon^b  of 
time,  a  tniin  of  phenomena  rwult,  known  u»  lodism.  In  regard  to 
thuno  there  ha«  boon  a  good  dotil  of  difference  of  opinion  aud  atnto- 
mcnl,  ft  dtfTuronce  which  hcsiuih  explainable  only  upon  the  euppo«>tion 
that  difTeront  individually  aix;  dill«ri.^nlly  atVcctvd  hy  the  drug.  Eillict 
(Troussonu*B  report  on  his  memoir,  Bull,  de  i'Acad.  Soy.,  xxv.),  who  bos 
had  wide  opportunities  and  has  apparently  studied  tho  subject  very 
cloKoly,  makes  throe  forms  of  iodic  intoxication :  first,  that  in  which 
the  symptoms  are  those  of  jL^strio  tn'itation  ;  second,  that  eharaotcru'.ed 
by  nervous  troubles,  neuralyia,  ringing  in  Ihc  <>nrs.  convulsive  more-  ^i 
inenfs,  di^lurbeS^  intellection,  with  coryza,  ojiliiii  ilm.i,  salivation,  vom»  ^M 
itinp;,  diarrhoiai  polyuria,  and  cutaneous  crupiioiic,  and  in  some  oases  ^^ 
atrophy  of  tho  mammie  in  iho  female  and  of  the  to^tielos  in  the  maIo;f 
ihird,  iodic  cachexia,  caused  either  by  iiilm.  (  i.  .Jide  of  potasaiuai:'] 
continuously  used  for  manj^roonihs.  It  i^  a^'ul  to  bo  most  eoatlj^in-' 
duccd  in  goitrous  persons,  and  is  cbaracteruiod  by  rapid  emaciation, 
commencing  moslly^in  the  face,  and  severe  nervous  palpitations  of  tho 
huart,  with  excessive  appetite,  which  somotlmea  precedes  and  somelimeo 
followft  the  loM  of  lleAb.  So  long  as  the  drug  continues  to  be  taken, 
thtiso  Nvmptom.i  conlintic  to  progruHH,  and  after  a  time  hysteria  or  hypo- 
chondriaaii^  with  in.iomnla,  manifi.-sls  il»clf  Tlio  goitre,  the  mammn;, 
ind  the  testicles  waste  away  together ;  but  if  the  mcdioiue  be  ausponded 
and  health  gradually  return!!,  while  the  abnormal  growth  reappears,  the 
sexual  glands  rumoin  watttcd.    The  second  form  of  iodism  of  Uillii;t, 


•  For  10  slftbnrnlt.  a-mtul  (IikI;  oI  iIh  ulion  of  l»g(  loxlo  iotm  of  Icdina  upon  lb* 
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in  whicli  tho  ROrTous  symptoms  «ro  pmmiuont,  bus  been  spokon  or 
by  othur  niithoritios-;  iirU  BroUio  hu  vfpcciiiliy  notud  diaturbancos  of 
Tlgjon,  nnd  parnlyeia.  In  aqM?,  1*'*  CWM_iiviinilgiu  paina  mid  oUior 
djsliu:liiuic<»>  of  fmrffrfiiPtttODS  b»vo  occuirod,  nujicutiim  that  iodine  ia 
capabla  ofeauung  a  peripbcntl  nonrftia.  (Soo  Therapevt.  Monatih^e, 
lid.  iii.,  18S8.) 

lodiMn  113  I  have  soon  it  nftor  tho  therapeutic  lUe  of  the  drug  has 
ohieflr  consisted  of  affections  of  iJio  skip  or  of  the  mucoid  incmUi-nncs 
of  the  nftjf^  an^^  mmith.  'f  lio  Symptom*  «co  heavy  pSio  over  the  mgioS 
■rf  thy  ^rnful  fliir"*!  'tCiy"^  "9"?  throat.  pjvnlin>n,undanoniptiun  ujion 
the  gkin.  wbiohja  uaually  an  acne,  but  tuny  liiko  iilmtist  any  Hlmpo. 
Iq  ito  acrioufl  forma  it  bcoomes  pualular  .pi-_  (julliilild;,  and  nmy  lio  m>- 
cwnpanied  with  much  damiatitis.  ulceration,  :"■  :  >  vciircry  violoDt 
cocatitmiopal  diBturbnnceaT  A  remnrkiiblo  iodic  ik-rmaliiiK  tubvrtwa 
haa  been  noted  by  ilesnier,  Duhrinij;,  and  ii.  ^S.  Tnylur  (teit  ^Vi-ur  York 
Med.  Journ.,  November,  1888).  Iodic  nocidents  arc  o«pccially  apt  to  be 
severe  wlien  there  la  kidnuy-dlaoaao,  aa  in  a  caso  re])ort«d  by  Dr.  F. 
Wolf  (i?eW*/i.  KUn.  Woehaucfir.,  1836,  p.  580).  in  which  forty  grains  of 
iodide  of  potiuuium  f^vea  in  two  days  appear  to  have  produced  doath. 
(SmbIiio  Juurn.  Vutan.and  Twer.  Uia,  iv. ;  Miinchentr  Med.  Wochensc^r, 
▼ols.  xxxiii.  and  xxxiv.) 

Most  &uihoritio4  affirm  that  Iodine  and  iodido  of  potassium  produce 
similar  symptomit.  Professor  S6o  {Lotion  Med.  Kecord,  l.  T7T)  indeed 
asserts  that  iodine  oxi«t«  in  tbo  blood  only  in  the  form  of  an  alkaline 
iodide,  while  Dr.  II.  Kiimmercr  {VircAow's  Archiv,  lix.  4G7;  Ix.  627) 
and  Professor  Dinx  buliovo  that  the  iodides  are  decomposixl  in  tho 
liasues  and  act  by  the  liberation  of  the  iodine.*  I  do  not  think,  how- 
ever, that  those  views  can  bo  uccepteU  as  completely  ostablishod,  and 
the  general  professional  belief  is  that  the  therapeutic  value,  and  con» 
aeqnently  the  phyoioloijical  action,  of  iodine  and  iodide  of  potassium 
are  different.  Iodine  is  uuivorsally  preferred  in  scrofulosis,  the  iodide 
IB  rheumatism.  I  have  ficivea  the  eolt  in  enormous  doses,  and  have 
soon  nervous  symptoms  in  only  a  single  case,— a  man  who  roeoivod  for 
a  long  time  two  hundred  ond  sevoDly  ^ains  a  day,  and  who  was  in- 
tensely sleepy  and  stupid,  presenting  symptoms  exactly  aimilar  to  ihoao 
of  bromism,  including  an  eruption  of  acne. 

Iodine  and  its  salts  are  ceriaioly  absorbed,  entering  into  all  the 
tiuues  and  fluids  of  tbo  body,  and,  oontrary  to  tho  old  assertions,  ovoa 


*OoofaHal9i>  rroferanr  Baotiaim  {Ar*i,./.  Rrptr.  fNilLii.  Phitrm.,  Bd.  UL).  I>r.  Dubiu 
J*doox  (Out.  ffthti.,  1iS3,  XI.  SI)  tfunit  iliu  i'>Jlna  litjealsd  into  |[uina»-ylc*  titttiiog  from 
a>llgnul  pDilulD  hu  DO  Inttuonre  upon  Ibe  llicue,  evCQ  If  lb«  InJcoUou  bo  rapMUil  aotil 
tb«7  kill  th*  animul,  siiJ  tliit  llio  lilaaj  mlu  li  m  (lulnnnuua  lu  arar  to  olhor  c<iii>»'plsi. 
Tbli  led  lifm  to  btllma  Ihul  Iba  Iviiaa  eibU  la  Itie  bluoj  In  %  Dftn  eomjiaHnd  oliiib  it  ant 
tsUMipUo.  lie  bali«T*«  Ihb  annpooad  to  Ix  ftlbumlnaat,  b«DUn  be  bu  foaod  lb»l  Iwliat 
Mixd  *ilh  milk  or  nlbuulDOM  aolalioa*  loan  illu|>l'ciar(,  lu  tbat  it  auinal  bt  TMOcnlloi 
hf  lb«  tt>t«h  iMt,  ind  Ifaal  tbotXty  nftcr  thU  illmppwrEaec  putrtfutlon  toU  la. 
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athOT-  exDdalca  (wot  Dr.  Q.  VmA,  OmtnA.  Ktim.  Med^ 


$amd  liitb»  ttcivtiam  at  t&c  rfrio  (Dr.  R  W.  Taylor,  .^Iwcr. 
./nra.  af  £^i|pJUZd;.  «ii<<  Drrmta^  1£TS>,  wm),  acdonlii^  to  Ste  (Xontfm 
JAnL  Maevrd,  L%  msy  exist  io  lb«  mlim  aner  it  lus  dissppearml  fnMn 
tik«  artM.  Il  pfobaUT'wnpas  >Ibd  to  him  extent  from  ili«  ititmtiDea, 
Im  lu  cMsf  etiaBwl  U  thraiif»b  tbt  faklMsrs,  Ib  «  patient  under  my 
can.  uking  ilallj  thrvo  kaiMlrBcl  aa4  sixty  pnuBsoT  the  iodide  of 
pi)la«tJaifi,  Dr.  John  Usnhall  rvcornvd  daily  two  baodrvd  and  sixty* 
S*a  graiBS  tna  tha  onae  (see  also  Eblen,  Am».  <fe  ifenairt.  tt  8i/ph^ 
IflM).  PtolsisorSte  states  tltat  lis  eUrainaiioii  i»apt  to  be  irrvgular,  m> 
tkat  lbs  dnifc  may  n^ctinialate  m  tite  Byst«iB.  Tli«  s«twn  of  tb«  iodidv* 
■poa  ihe  circoUttoQ  has  beeo  stodied  by  Tarioua  oxperirueotArs  wilh 
WBswbat  coDCmiictory  reealliL  Boee  {rireho^i  Arck^  Bd.  xxxt.) 
balisred  that  tbe  {odiiJ«  produc«d  a  rascalar  spa«m,  bat  most  eufaao- 
qaent  ubscrren  bare  claimed  dilaiation  of  the  entail  twmJs,  sod  Siv 
aad  I^plcqae  (BhO.  Aeail.  d.  MrJ.,  xxii.,  \SS9)  bdi«vc  that  the  todida  of 
f  iTtaeriiiitt  a«s  lilts  digiulb  upon  the  b«art,  but  that  it  abo  dilatea  the 
TSvelo,  and  In  tbis  way  rclicTss  aneariwi,  aatbina,  cte.  (soe  also  Pivm>t, 
j^awy  Tkait,  310,  IS90).  Oo  tbeDthsrliand,  Prvrost  and  Biitst  {Revme 
HM.  8«iat  Ram.,  1890),  bavo  <«nn«  to  tbe  con«)arion,  with  appaivnt 
euiaclneaA,  that  watory  ioflic  Bolutionit  wkiwly  injected  into  tbe  vuioa 
bars  DO  eflbet  apoo  the  circnbtion  nnlees  in  overwhelming  anoani ; 
nevertbcleos  the  iodide  of  potaasium  inj«et«d  into  the  vetna  when  in 
Toy  fteUe  dose  eauaea  temporary  riae,  but  when  in  larv^  do«e  marltod 
dspression  of  the  arterial  pressure.  It  seema  to  merery  ap[wr<.-nt  that 
the  action  of  iodine  and  the  iodides  upon  the  circuiallon  is  r«ty  foeble, 
and  (Vom  a  therapcutie  point  ot  view  has  no  value. 

lodino  b  certainly  aboorhed  and  ia  eUminated  chiefly  by  tbs  hidnwya. 
bat  probably  to  a  gr«at«r  or  lees  extent  by  all  the  tnuMus  memhnuies; 
and  I>r.  R.  W.  Taylor  (American  Jvamai  of  SyphUcgraphi/  and  Dermo' 
tohffj/,  April,  1873)  bcli«'vee  that  he  i)tititimH]  in  a  vvme  cvideocM  of  the 
l>ee  escape  of  the  iodine  throti^h  the  i^lcin.  ProfMsor  Ste  aoHeru 
^London  Med.  Jtecord,  I.  757)  that  the  elimination  takes  place  slowly 
and  inlennitlcntly,  w>  that  tho  drug  when  gireu  continooudy  accumn- 
Ut«s  in  the  nyRtem.  IIo  fiirthor  Htalcs  that  it  can  be  fbtind  in  the  italiva 
after  it  ha«  disappeanxl  from  tho  urine.  The  iodine  seems  to  be  dlmf- 
nated  portly  as  an  alkaline  iodido  and  partly  in  orj^anic  ooroblnation 
(R  Uornack.  Bertin.  Ktin.  WoeJwiisehr.,  1882,  No.  SO). 

Dorin;;  its  poasBge  Ibroagfatbekidnejrs  iodipe  oodoubtedly  exaKs 
an  influence  upon  those  oijjaiw,  gaJBjbgwn  b^ta  nroducfnL-  nlTuini- 
iii:  :iic9.    It  i^.ifldoBd  asserted  that  it  occati'  ne 

lut'iiiur  iiL-jihritifl.    Tho  evidence  as  to  its  ofTcct  upon  itm  ioiiin  ui  ib^ 
urine  in  both  con  trad  iotorj*  and  iosufficiont.    U.  iiabutcau*  dieted  him- 
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Mlf  fbr  flvo  day*,  moDaurwl  tbo  quantity  of  htm  daily  oliroiiuitiid,  took 
iodine  od  tha  iSfch  day,  and  found  a  docidod  docrcmro  in  thn  oxcrotion 
of  urea.  It  is  plain  that  this  oxpcnm«nlntion  wtm  too  slight  to  be  of 
much  valiio,  and  Dr.  il«nnann  von  Boock  {ZeiUchrift  /itr  liicAogie,  iii. 
393, 1869 ;  Schmidl'a  Jahrb&clKr,  Bd.  cxIt.  p.  142}  found  that  tho  inge^ 
tion  of  iodine  doos  not  incKsao  notably  the  olimination  by  the  kidncya 
or  bowolH.  On  the  other  hand,  M.  Bonchard  (qiiotod  by  Hio)  declares 
on  his  personal  experience  that  iodine  does  incrcaeo  the  daily  elinnina- 
tion  of  area,  oepocially  in  diabolic  pattonts.  Dr.  C.  Handficid  Johm 
{BtaW»  AreMvea,  I.)  analyzed  the  urino  of  six  patients  taking  large 
dosea  of  iodide  of  potassiuni,  with  the  follawinf;  results :  first,  n-ntcr 
increased  in  three  oases  ver}-  much,  in  one  slightly  so,  in  two  dimio' 
ished;  second,  acidity  iocrensed  in  three  and  diminiahed  in  two;  third, 
urea  increaaed  in  throe  and  diminiahed  in  throe;  fuarth,  phoephorio 
acid  and  BUlpliurio  acid  increased  in  four  and  diminished  in  two  ;  fiAb, 
chlorine  increased  very  greatly  in  two  cams,  moderately  in  one,  and 
docreoAcd  In  two ;  sixth,  uric  acid  iDcreaaed  very  greatly  in  two  oases 
and  diniiniabod  in  four.  Dr.  Kugeoo  I.  Dnobesne  (^Inavg.  Din.,  Paria, 
188&)  found  that  the  iodide  of  potassium  and  the  tincture  of  iodine 
notably  Ineroascd  the  oliminalion  of  uren,  while  iodide  of  sodium  was 
followed  by  a  distinct  decroaae  of  this  excretion.  All  the  preparations 
ofiod»ie  iisfd  increased  Ihe  elimination  of  uric  acid. 

Theiwpklticsl— As  an  aUcralive,  iodine  isof  especial  value  in  chronic 
scrofula.  In  those  ca»0»  iii  whicii  llu-rii  is  imiuluni  i.'til;irj;ytiiiiii  of  tho 
lymphatics,  which  oxhil'ii-  n  <  i.  (ulriji-'.'.  i.r  l-m  liiil.-  i-ilIi'Iii-v,  to  Mip- 
pprate.  it  is  ofitpedml  wiliu  .  l.'.(';it  ni  .■  i  v  in  mi'  i  i-.  ■,  hr>iviivi'r,  it 
dhould  always  bo  tried,  even  whi-n  ilic  v.in.l-.  ili.  i/i.-i  !..■..  .i  .i-  miijiu- 
ration.  e»peciallr  as  it  oyertji  a  %or>  lunn-'iii  i.il  iiiiUi'.'ji''i  ii]i..il  m  ■  u.  .-rn 
left  after  sttppBHttioa.  Id  other  fornm  ct  AcrtiMim-.  Ii  .  n  !■,  ju  ,.  ./ r 
enlargtiMnts  of  the  joints,  nn  1  '   ■  "'     utb  miiuiv,  iodine  w 

oTtop  or  groat  seryiiv'.     Ah  i"  (.iii  -  :i- r;illy,  if  not  alwayn,  Oiwo- 

mated  with  lowercl  iiutriMni  .ml  Mil.  :iiki  mia,  oqd-liviM'  oil  and  iron 
in ■ome  form  aboutd  ii.Hti;dly  ii<.  u'iiuiiiiatvrvdu.'<iiiljuvanta.  At  tliosnmo 
tfme  that  the  drug  i^  extiibited  iiiu-riially  in  ihcfo  cime*,  it*  ointment 
ahonld'  bo  Areely  nppliod  lo  the  enlarged  and  indurated  glnndit.  Expe- 
rience haa  demot»tnkte3  the  value  of  iodine  In  goitrf^  whether  of  the 
ordinnryvariety  wof  thatTinown  as  exophtiutltnie  gaitre,  or  Gravts's 
iittate.  All  tumors  of  thi>  tbyroi<l  body  are  not  goitre,  however ;  cystic 
dogooenttJon  of  it  is  very  common,  and  ie  iii  no  wise  bonditod  by 
iodlno.  U  fa  li)  njmpU  hypflrtKiphy  of  tlie  glnna  ttiat  iodiDD  used  in- 
Wnwlly  and  agpltod  oxtemnUr  over  thoiumoris  beneficial.  Durinc; 
Um  a«uto  Mage  ^  enlargement  the  tuo  of  Uiochoa  is  (in<Tii  of  great 
bnnotit,  and  whenflvor  nmefTtcndcrnias  exists  should  pi  ■  !  iio  «xbi- 
bitioa  of  the  dmg.  Jn^iihUi»,  iodine  sometinioe  doos  gooo,  but  only 
in  the  most  cbrouic  casos ;  and  inbaiations  of  ita  vapors,  as  have  boon 
recommended  by  Ptorry,  can  only  be  of  service  by  stimulating  the 
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bi-onohlal  muoous  membrano  aod  ibeBurfiiccftof  cavllliw.  Wlion  Mnco- 
in^^prograeslDg  and  th«  lung  breaklog  down,  fa>dtP»  ■omntfnwt  »p- 
poara  U)  jiaatup  the  ]irogyia. 

Loi-dl  AppliCiUion. — Aa  a  ainijilo  countoriiritant,  iodiD«  is  very  1V&- 
qtuintly  oni}>lijy«l  when  H  b  dcffirod  to  maJnUiin  a  mild,  ponititont  inllu- 
©uce,  aa  in  cAronic  rAtumalk  affections  mid  BOmolimca  m  pkthiiii.  Fur 
lliiii  purpoaMlio  (iiieturo  ts  generally  prclcirod, and  tt  should  beappliod 
IVe»ly  onco  or  twice  a  day,  orovcryolbcrdii}',  ncxordtngto  thoeuBC«pti- 
bility  vf  Ibv  jmticnl's  tiUin.  In  vnrious  affections  of  tho  itkin,  iodine  has 
bMn  omployod  with  osttcrtod  udviinlugo.  In  trvajpelas  of  the  skin,  vtay 
bonefidal  rosaiiltM  hiiro  been  ascribed  to  it«  local  aso,  and,  I  think,  with 
Juatico;  but  gro:tt  cam  in  nocunnry  lest  it  bo  applied  too  elronj^.  I 
havo  aeon  very  Herious  results  fi-oni  the  destruction  by  it  of  iho  skin  in 
Ihlit  affootion.  If  the  full  strength  of  tho  tincture  bo  usod,  it  Bhouid 
b*  applied  nt  tint  very  lighlly,  and  not  moro  than  once  to  the  twcniy- 
foiir  hour*.  Inmoriaais,  in  acne,  in  tianu^ie  sAi>i-diseaBe.s,  it  has  been 
used,  but  holdTonly  a  iwcond  rank  among  remodice.  In  a  similar  man- 
aer  it  is  employed  in  various  chronic  diaeasea  of  tJio  nmcoua  meinbranss, 
such  as  oztena.  Itucorrhim,  chn>nic_  cystitia,  chronic  dvftnleni,  nod  serosa- 
lous  ophttudmia, — whenever,  in  a  word,  an  alterative,  tiiimutant  action 
is  dosirod.  In  cases  of  retraction  of  the  ^unu,  with  conHoqtieiit  looxon- 
lag  of  tlie  teeLh,  Profeaaor  StiU6  rocommonda  the  application,  with  a 
camcl'a-hair  bruah,  ailcr  each  meal,  of  s  wntci^  aolulion  (gr.  i  to  f,^i) 
of  iodine,  the  mouth  being  immediately  afterwards  washed.  The  moet 
iinporiant  external  use  of  iodine  is  as  a  rvt^lveul  in  ca»ea  of  iado- 
Igpt  glandular  hypertrophic  cnlargcmoni,  and  whoi-o  there  are  Iniat 
wat«r|;  jxudationsT  iis'in  some  forms  of  chronie  pls^ty  aa<l  of  rfJuawJ 

Iodine  has  been  rcry  largely  employed  by  iaioctioa  ioto  teroua  oyata, 
aa  in  hyirocete,  for  the  j>iirpi>iw  of  excitiDgJuiflaOUUyo''  and^coiuiiug 
oUlteronOQ  of  their  cavity;  but  this  uae  of  it  is  purely  siirgieal,  and 
^aTCSaer  IB  refcrrano  troatisea  npon  aaob  Bubjecta.  In  flhronio 
mpittma,  tho  injection  of  iodine  after  ftwe  exit  has  boon  given  to  tho 
pus  is  often  oi"  the  greatest  service.  The  soluiioa  in  the  beginning 
sliouicTbe  very  weak,  contaipinjf  not^  more  than  six  grains  wd^f  iodine 
an^^orroatdo  of  potnn«iim  in  a  pint  of  ■trater;  with  thU'titut  ptwim 
a'bouM  he  daily  wn^JK-d  out,  the  Btrongth  o^flic  eotutioo  T)«iqgf  gmdtuUly 
blCESBacd. 

Ai>HiFti«TiiATiox. — Iodine  is  never  administered  in  solid  form;  nor: 
ahould  the  tincture  be  given  intomally,  because  the  iodine  is  pi-ecipitatod 
by  tho  watery  juices  of  tho  stomach.  Aa  the  iodido  of  potassium  holds 
the  iodine  in  solution,  this  pii-pni-alion  may  be  freely  dilated  witliout 
precipiution,  and  may  even  bo  used  liypoilermically,  as  suggested  by 
Ppofcaaor  Da  Cosita  {Amer.  Jmirn.  Med.  Sd.,  Jan.  1875),  in  glanduhir 
eolargomenta.    Tho  dose  is  ten  to  fifteen  drops  well  diluted. 

The  only  preparalioo  of  todino  for  intenuil  uae  la  L\q\tor  lodi  Com- 
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poaitus—Ompottnd  Sotuthn  0/  TodiM—Zu^al'i  SolsUon  (Iodine,  !  part ; 
iodide  of  potassium,  2  puru;  Water,  17  pnru), — do«o,  gtt.  v  to  xv. 

For  exlcnml  use,  there  an  &  tinctart  (Tincturo  lodi,  I  to  12.6X  and 
an  ciintmettt  (Unguentum  lodi:  Iodine,  4  pnrU;  Iodide  of  potasaium,  1 
pari;  to  100). 

POTASSII  lOniDUM— IODIDE  OF  POTASSIUM.    D.S. 

This  salt  occure  in  wtilta  op  ooIorioM,  generally  cubic,  crystals,  eoln- 
ble  in  twotliirda of  ihoir  nvelglit of  wnter unci  in  from  six  to  oij-ht  pans 
of  rectified  tipirlta.  If  to  its  Holulion  «tnrch  bo  addod,  no  blue  color 
should  ariac,  but  on  the  passage  of  cbloritio  the  vliitrnctoristio  iodine 
reaction  should  take  pinoe,  owing  to  the  liberation  of  tbo  metalloid  by 
the  gas;  or  If  sulphurio  acid  be  aililod,  n  purpio  tint  gradually  appears, 
and  deepens  into  blue:  n  xpontiincons  blue  color  botrayit  the  presence 
of  the  todat«  of  potnwtiuin,  a  harmful  adiiltorntion.  At  a  dull  red  beat 
iodido  of  pota«iiiuED  tatfH*  into  a  m-etallino  mass ;  by  a  bright  beat  It  is 
d^!i.-oinpu!to(l. 

PiiY£ioi.o<iicAL  AcTio.v. — lodide  of  potassium  induonecs  nutrition  in 
n  manner  similar  to  iodine:  indeed,  most  nuthonttea  teach  thai  thoir 
action  is  identical;  yot  in  therapeutics  they  And  a  different  rango  of 
employment,  and,  I  believe,  act  differently.  Hr.  i.  Wallace  {I/ivcrpe^ 
Med.  and  Sut^.  Rep.,  1S71)  has  found  that  the  Iodide  le«sc»H  the  climi- 
nittion  of  limo  saltJ  ilii-Atii-li  thi-  kidneys;  but  Ills  nnalyBOB  were  not 
floffldently  ]-p-[i.;ir-il  ;.   |  !■■■■.  .■  r  In!  ilil-,  if.  n  constant  effeot.* 

TautArKl'Tlca. — In  ct^rtHin  furriii-  of  rhrumaUfm~ vi'\\'\i:  of  potaa- 
elwn  i>  of  grcttt  value.  In  the  cinrly,  active  !<tuj,'i_-i  -A'  ■■njiammatorif 
rheumatism  jt  is  UBolew;  but  later,  when  the  jojut-symptoms  pereist 
in  a  Bubacute  form,  the  iodide  eomctt  very  woil  into  play.  In  suh- 
acute  or  muscular  rhcumnfSm  tht  iodicio  m  an  ufiicionl  remedy.  Oft«a 
when  the  eymptomn  lire  very  acute  it  may  be  advantageously  com- 
bined with  the  nlknliw,  and  in  Itngcrin::  'ii^i';',  tfipociuUy  whore  there 
Is  reason  to  suspect  a  fiouty  laint,  widj  11  Lj'  mii.  Injeiatiea,  injum* 
Affjo,  in  rhe'tmatic  neur^tt/ia  following  uxponm-e  to  cold  or  wet,  aa  in 
all  other  forms  of  subacute  Hmnniatieim,  very  much  Is  to  bo  hoped 
i^)|.,(w.in  ifn  |]i.a^  ~In  gout  it  is  of  I<j»»  itorvlce  than  in  rheumatism,  l>ut 
in  the  chronic  form  of  the  disease,  mid  in  the  irrej*iilur,  inhcriled  gout 
which  80  lyeouently  ajjpcars  as  neuralgia  or  other  imomalouM  aflvotion, 
}|f.  »dils  to  the,  offlciqncy  of  small  cotitinuoui<  ■;  1  colchieom.    In 

rheumatie  gout,  or  rheumatoid  arthritU,  it  should  l><^  <ri«<i ;  although  little 
is  to  be  hoped  for  fh)m  its  use.  There  is  a  j*ood  deal  of  clinical  t««ti- 
mony  as  to  the  valueof  iodide  of  potassium  j^iven  continuoufily  between 
the  paroxysms  of  asthma.    This  disorder  appears  at  times  to  bear  a 


*  Fnr  ■  raiMinh  a|JOD  the  )ifiyilolo;;lfii1  nciloa  nf  InrjEtf  amoBntt  nt  todlHs  pf  pOIMilolB 
ii\Jseled  InM  lbs  blood,  •»  Arlrim  nu  drm  PlmrmHt.  Lobomlor.  n  Mvt»n,  I.  i2i.  Ai  U 
dMsnol  iMia  to  Ikrowiancili  light  upaalbvtticrapoalloDmil  tb«ilrax> '*'">'>' l'*'**»''J"*t- 
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eloM  KfaitiaaJflJixegBlU'  goct  or  rfaoaMflM.  aod  It  i*  probably  uiid«r 
Umm  circamaUncw  thM  Uw  toiMdj  Ji  afcteal.  Xln  tertiarg  SfphiUt, 
incfaiding  in  ibe  term  kH  nac*  of  syphUitie  bone,  viseenl,  or  ncrvoua 
diaaMB,  tin  noMdjr  ii  raDj  of  inwilinMbIa  tmloe.\  It  most  b«  givoB 
ft«ety,  uid,  wben  Uterv  to  do  wchexk,  may  bo  AdvmDtagMtMly  coot- 
biaed  with  tb«  bi«bIohd«  of  meraiTy.  U  to  KXrcoly  in  pkco  here  to 
eDumento  oU  th«  fomu  wblcfa  torthuy  eyphilto  may  uenm» ;  but  the 
lodjdo  to  ueftil  irlyaCTcr  tbodticiMin  bM^Qtod  fiy  «  longth  of  time. 

The  ItxUdo  of  poCHuam  apfVKn  to  bav*  thio  powvr  of  promoting 
iil>*orptMm  of  MrooB  fluida,  and  cortoialy  to  of  raloo  in  cAiwittf  nfeirrifu 
with  cflndon,  in  chronic  vtrieardtfit,  "f*  tTflH  "*  gifcf«*«e  *frff»>tfqi»Aaiw. 

tn  aortic  aweiirtjjw  lanw  do>M  of  iodide  ofpotMainiii  with  coatinuona 
TKI'  *n  "*^  hfy*""'*'  poBiUon  baye  boon  used  by  Dr.  Balfour  (Edinbtirgk 
Med.  Jevrn^  xiiL,  xir.,  xv.,  xvi. ;  British  Jfnl.  Jovni.,  1874,  L  1 12}  with 
upBu^ta  th^^  wayraPt  *  farther  thai  Dr.  T.  &  Sbarpe  baa  claimed  (toe- 
oeae  from  it«  employment  in  cbronio  Brigbi's  dtooaae  {Amer.  Jourti.  Med. 
HcL,  Jan.  1876). 

IjUaiijMM  chronic  metaUie  iwtwtiagg  the  iodide  of  potaaaJum  i^pf 
great  eerrtce.  With  both  lead  and  mercury  it  fbrmsdoublu  txitttk,  which 
are  soluble,  and  there  to  veij  good  reaaon  for  believing  tlmt  the  forma- 
tion of  tjuas^t*  i^ks^  plaee  ^  the  economy,  aod  that  the  metnl  which 
has  been  lying  In  an  inaolable  oondlUon  in  the  various  tiwuM  i»  lukon 
up  and  cxcnud./  B^vpn  ■oliTrntion  and  ulceratire  Mgroatitu  have 
eonfiUmee  resulted  &om  the  use  of  the  potassium  soil  in  those  who 
Itad  pfOTion&ly  taken  large  quitntitiMj>f  m«rcurj-;'  and  in  Meleen'a 
expennents,  dogs  to  which  insoluble  preparaOons  of  mercury  had  pre- 
Tiously  been  given  without  the  induction  of  severe  symptoms  aHer- 
wonla  died  under  the  action  of  the  iodide,  the  mercury  aUo  having 
appeared  in  their  urine.  The  experimenta  of  Mayen^on  and  Borgurat, 
quoted  in  the  artiete  on  Mercury,  atTord  striking  confirmation  of 
tfaeae  dots,  aod  soem  to  render  the  evidenoe  irreatotlble  thnl  the  iodide 
dow  CMue  t|is  joUmi^tion  qf_n;ifi£cury.  Id  regard  to  load,  the  re 
Moarchw  of  Dn.  Porlcea,  Goolden,  Swift,  Melherbe,  Sievoking.f  and 
Uiu>huU  (^Thirap.  Gaz.,  Feb.  1883)  have  shown  that  very  ftvquently 
Id  oaaoa  of  chronic  lo*d-poiM>ning  ibe  exhibition  of  iodido  of  polos* 
•iuffl  causes  the  uppcaranoo  of  tcad  in  the  urine.  Tbto  chemical  ovi- 
doiioo  in  abundantly  corroborated  by  tiinioal  experience,  eo  that  in  all 
casoa  of  chronic  motitllio  poisoning  the  persistent  use  of  tho  iodido  of 
potassium  should  bo  tried. 

ADUixiSTiUTtoH. — Tho  ordinary  doso  ia  ten  gmlna  threo  timce  a  day ; 
but  much  larger  quantities  may  often  bo  given  with  impunity,  and,  in 
inlernal  eyphililio  affections,  may  bo  nocctwary.  In  the  latter  olaas  of 
ilisoasee,  the  beet  plan  to  to  begin  with  twenty  gminn  thriM  times  a  day, 
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nnd  rapidly  to  InonMUO  tbo  amount  until  drnclim  do6M  «» IWid«d,  or 
frontal  patn  or  otbar  orraptom  of  iodiim  prodaced.  Tfao  bcatmUtanco 
for  disguising  tho  vory  dtBagrooable  taste  of  tho  drug  is  ibo  compound 
syrup  of  siiniupiarilla.  Unguentvm  Potassii  lodidi,  U.S.,  conloiiu)  about 
one-«ighth  its  weight  of  tbe  iodide. 
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Liquor  ABssttii  kt  HmRAHayBi  Iodidi,  U^ — SvlutionofthelodidM 
of  Anenicttiid  Merairy  contains  otiu  per  cent,  each  uf  the  iodide  of  orsonlo 
and  tbe  red  Iodide  of  mercury.  It  wuk  orlginully  suggested  by  a  sur- 
geon of  Dublin,  by  wlioso  name  it  U)  very  gunurally  Iciiowo.  Donovan's 
Solution  ia  a  powordil  alterative,  u»ud  eliiufly  in  very  ubKtinale  thrauic 

jy  akin-di^aui.  when  tlio  local  notion  w  of  a  very  low  grndo,  ami 
io  chronic  .rheumatigm.  It  U  an  ezceodingly  active  prepnmlioii,  very 
Mpabte  of  acting  as  a  eorrowve  poiaoo,  and  wbcn  admiaiiitcroda  little 

frocly  is  wid  somotimcs  to  caaw  Baltration.    When  applied  locally, 

it  sets  ga  a  violent  irritant.    The  dose  of  it  \a  from  throe  to  ten  drops, 
woU  dilutad. 

10DOPOBMU3I— lODOrOKM.    V.B. 

This  aubatanco  -km  discovered  by  Si-rullas  in  1822,  and  wne  intra- 
doood  M  a  remodj  by  I)r.  Glover  in  1837,  but  did  not  become  officinal 
until  tho  1880  revision  of  tho  U.S.  PhnnuacopCBia.  It  occunt  oa  small, 
I>oaT)y-ysl|oiiv_c^r«tala,  having  a  wlrong,  pontislent,  sttfTron-Uke  odor, 
insoinbta  in  miter,  but  readilj'  eolublo  in  nlcohol  nnd  in  ctbor. 

PnrsiOLoaiOAL  AcnoH. — ^According  to  M.  MnUre,  when  taken  by 
man  In  doses  of  five  or  sis  graius  iodoform  causoa  no  ootablu  nyniptoniH, 
but  two  hours  after  tbe  drug  has  boon  invested,  iodine  c&ti  bo  found  in 
the  urine.  Tho  extensive  surgical  use  of  iodoform  has  led  to  a  niinibor 
of  poisonings  by  it.  The  symptoms  oi-e  variously  duttcribod,  and  it  \h 
nimotit  certain  that  in  Korno  laam*  they  have  boon  due  to  tho  wound  and 
not  to  tho  dressing.  They  may  bo  prvceded  by  goncrnl  mnlnieo  for  a 
liny,  and  then  suddenly  bunt  fortli  (case,  Zkvtsch.  Med.  IVochenschr.,  ix. 
443).  In  tbe  most  characteristic  and  severe  class  of  casc«  tho  pbe- 
numonn  n.«emble  sotncwhut  those  of  meningitis,  nnd  may  bo  somnolence, 
docpcniu^  into  stupor,  n-itb  contmctod  motiunloM  pupils,  or  reetloMnoss, 
ending  in  active  delirium,  in  cither  vase  tho  temporaturo  l>eing  normal 
aud  the  pube  exccodinf^ly  rapid.  A  peculiarity  of  these  cases  aoenM  to 
be  tlmt  dealb  usually  foljows,  although  tho  symptoms  hay  dovatoptd 
ahruptly  and  tbo  dreMings  have  boon  removed  at  onou.  Dr.  Schodo. 
of  lianibui^TSescribos  «x  classes  of  cases,  bis  sixth  form  being  that 
just  apoltoo  of.  1.  High  fever,  without  other  phonoinana.  2.  Foyer, 
with  mild  gaslro-itm -'1:1:1!  !■  rit  lin,  depression  of  spirits,  nnd  rapid 
puhw;  recovery  aliiii-i  i:n;n-i;ilik'.  3,  Very  rapid.  soA  pulso.  150-180, 
no  fever;  great  danjfer.  4.  Yerjr  rapid  pulso,  v.nli  l,i;;Ii  i'lvoi-;  death 
atmMt  invariable.  S.  After  rievore  operation!*,  rapid  collapse  end  death. 
^Aform  of  poisoning  with  melancholia,  dihtiod  pupils,  and  hall  uci  nations 
^ao  doAcribod.    A  roseola-like  dark-rod  eruption  has  been  noted  in 
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somo  00*08  of  poisonlug,  Mid  «T«n  wfa«n  tho  cunstiUttloiia]  tymptonwi 
•TO  very  i«light  tliiMX)  mny  t>o  uu  «xIoniuTO  orytbomu.  (Cmo*,  Intern. 
Cong.  Copenhagen,  1884,  StxU  IXormulol.,  p.  118.) 

Tho  Action  of  iodoform  upon  the  lower  animals  has  boon  iave«tigat«<l 
hj  ft  mimbcr  of  observers,  but  to  voinpldta  oiii-  knowlodjfo  fVirlher  r»- 
^carulics  nru  ncoi-v.'Mtry.  Tho  xymptoms  in  tbo  frog  iiro  Buitl  to  bo  muft- 
oiiliir  relaxation  witb  somotimcH,  nt  a  lut«r stago,  convulsive  mov«m«itts. 
la  tbo  hi^or  unimnU  hrgo  but  non-toxic  <tosc«  prodaco  symptonu  of 
intoxicstion,  tottering,  u-cnlcnoss,  nud  Igea  of  appetite,  but  no  vomiting ; 
fatnl  do9f»  cnuao  nnivHthcsia,  narcosis,  convuUione,  with  violent  opie- 
ihotouos,  burned  or  irroj^Ur  bi-oatliing.  slow,  feeble  pulse,  uid  finally 
doath.  A.  iroygoH  found  tbat  in  doifa  nod  cats  toxic  doaes  caused 
doop  eki'p  without  loas  of  reflex  activiiy,  but  tliat  in  rabbits  no  sleep 
rosullcd  (^irch.  f.  Brper.  Pathol,  v.  Fharm.,  x.  405).  Very  fVequently 
after  theao  large  dose«,  oepeci*lly  when  they  are  repeated,  there  is  great 
gastro-intestinal  disturbance,  as  is  sbowii  by  vomiting,  diarrhcca,  uud 
dysentery,  with  bloody  distharj^s.  The  action  of  llio  drag  upon  the 
circulation  has  been  espocinlly  studied  by  M.  Rummo  (^Arch.  de  Physiol. 
Norm,  et  Palhol,  1883,  Hi).  Ue  finds  that  in  the  IVog  tho  rate  of  tho 
cardiac  pulsations  U  lessened,  and  for  a  time  tlie  energy'  of  tho  rentriv- 
utar  systole  is  increased,  but  afterwards  the  putsationa  bocoiue  fuohto, 
and  finally  tho  heart  is  arrested  in  diastole ;  the  contractions  cannot  bo 
re-oslablisbod  by  the  use  of  atropine.  In  the  nukmrafti,  the  rale  of  tho 
pulm  li  decreased,  and  atler  small  dews  the  nrteriitl  preiwiirv  at  finit 
looroMed.  By  largo  doses  the  pixMHure  in  much  diminished.  Section 
of  tho  pnoumogastrice  does  not  affect  the  rai-diao  acUoa  of  tbe  dnig. 
KC  Itummo  finds  that  iodoform  aots  &nt  upon  tbo  nervo-coDtrca,  and 
finally  upon  the  trunks  of  tbo  nerves  and  upon  the  muHcles.  Aft«r 
viiry  \t»r)i<3  doses  there  is  albumiuurin  and  oven  hwmutum. 

A{\er  death  from  iodoform  a  vory  wide -spread  Tatty  degeneration  is 
to  bo  fouud.  This  thunge  npjiL-nrK  to  commence  in  tho  tivor  and  rapidly  to 
involveall  tissues  of  the  body.  M.  FlbiKaud'(7U«crff  J/ont/ie/Zitr,  l^'U) 
States  that  tbci-o  is  a  very  di^tiix^t  ultor.iiiun  of  the  blood- corpuscles. 

By  the  alimentary  cjinal  iodoform  Is  abiiorbed  vtry  viowly;  fVom 
wounds  it  is  tAken  up  with  comjmnitivo  freedom,  teller  baliovoa 
{Zeittchrift  fur  Phijiiolog.  ChemU;  viii.  70)  that  there  is  always  an  albu- 
tninoUM  compound  of  iodine  formed  at  tho  scut  ef  ubsorptiun.  The 
ifidino  c«:apus  from  tbc  body  by  all  the  nirntinn-i  us  well  as  by  tlio 
l{|£uth,  partiuily  as  un  iodide,  partially  n^  n'  i  i.Uc,  nnd  partially  !a 
t^_form  of  a  new  organic  compound  of  iodine.*     According  to  tbo 


n 


■  For  M  iopartant  liibUognpb;,  iM  Ibo  p»ptr  of  H.  Riuniao.  Par  daUila  m  la  •llmtna- 
tlra  ud  dboaulaa  of  mstbodi  of  flniline  tlio  i-xlini-  is  Ih«  urine,  eoninll  Jah&OBU  OruDdlsr, 
Stimidft  Jnk'i„  Nli.  iX2;  Protsmr  Ilttnwk,  titrliik.  Klin.  Wuehixnkr.,  UtS,  So.  47, 
alM  Ztltt.  /.  PXyiol.  0^e<*..  vUL  Ibi.  ISM  i  A.  ZsUar,  Art\.  /.  KUm.  Ciir.,  xiviii.  t9Ui  Dr. 
B.  Uwauin,  ^AhW*  Atrt.,  «oii.  333;   Vtriaidl.  Ut^Uick,  OtHtt. /.  Ckmit,  Ualin,  lU^ 
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rcscArches  of  31.  Kummo,  the  _«!ipniOAtk>n  of  iodine  i^mmenoee  wtthia 
ono  hour  »ftar  the  atomachic  ingeetioa  of  the  iodojono,  and  goes  od  so 
^owly  that  the  haloiJ  can  bo  found  in  tho  urine  ihiwj  days  hiler. 
y^\t  H  probable,  aa  Professor  Jlinz  leaches,  that  iodoform  acta  by 
liberating  iodine  jn  contact  with  the  tissues,  since  Moeller  haa  found 
that  the  iodates  and  iodic  acid  cauao  aintilar  Bymploms  ^Inaug.  Dita., 
Bonn,  1877),  and  Dr.  Scbwerin  has  shown  that  methyliodide  is  alao 
anaesthetic  and  h^-pnolio  {CtnimWl.  f.  .Veil.  Witsmsch.,  1884,  HC), 

When  iodoform  U  appliijJ  lu  su'onjj  itohitioD,  or  In  substance,  ^t 
aolft  aaajrciy  Tioworihl  local  ^n^thotic.  Thus,  n  aujipository  coDtuln- 
ing  it,  if  inli-oiluocd  into  tho  ruolum,  will  bo  benumb  tho  parts  that 
d«fucalion  nuiy  tnki:  jiiaco  without  the  pyrsoa  or  animal  being  awaro 
of  it. 

TuKiiAi'KtTiCM. — Iodoform  has  boon  n«cd  inlcrnally  as  an  alterative 
and  unalgo«iu  in  sypkilitie  rKrumiitism  and  night-jpains,  and  in  other  forn.a 
of  neunil^ia.  Dr.  StiloH  Kennedy  highly  coramunda  it  {Med.  and  Surg. 
Hep.,  Jan.  1870,  p.  50),  and  Laznnslty  finds  it  very  usoM  in  some  casoB 
{Ventralbl.  f.  Chirvrgie,  lS7fi,  219),  but  that  it  fails  in  others;  ho  givm 
ninety  prains  a  day.  Ih".  J.  Holcschotl  l_Lond.  Med.  JUconi,  Xov.  1878) 
praises  it  moiit  highly  as  an  abaorbefacient,  afHrraio^  that  by  its  use  bo 
haa  obtained  absorption  of  various  lymphatic  tumors,  pleuritic,  pori< 
cardiac,  and  other  efftiaions,  and  has  even  cored  acnto  hydrocephntus  and 
leukamia.  lie  relies  espocinlly  upon  its  external  om])loyiiiont  in  tbo 
form  of  a  collodion  (1  part  of  lodofbnn,  15  of  olastio  collcdion).  As 
Boon  as  the  collodion  has  dried,  he  covers  it  with  a  61m  of  solution  of 
gutta-porcha.  Dr.  Von  Elolfor  has  used  it  bypodermically  (three  to 
five  grains  a  day)  hi  syphilis,  and  asserts  tlini  so  employed  it  (rreatly 
increoaoA  the  number  of  tbo  red  corpUHclu^.  Dr.  B.  Thoniann  also  bears 
toNlimony  to  tho  value  of  tho^o  hypodonnio  Injections  in  secondary 
•yphltia  (Centralbl.f.  Med.  Wissm.,  0<'t.  18S1).  Iodoform,  however,  haa 
not  oomo  into  goaernl  use  as  an  intuniKl  medicine,  and,  lu  the  extensive 
triala  made  with  it  at  the  Philadelphia  Uoapital,  has  failed  to  Bostain 
ita  tirat  reputation  in  syphilitic  disordora. 

Whatever  position  iodoform  may  finally  acquire  as  an  internal  rem- 
»dy,  there  can  bo  no  question  as  to  its  vnlue  when  employed  locally. 
It  is  useful  in  roaoa  of  painful  ulcers,  even  when  they  are  cancerous,* 
Mrving  to  allovlato  pain  and  to  promote  cicatrization.  At  first  om> 
gloyod  especially  in  syphiiicic  irffectiins,  it  is  now  found  to  not  equally 
well  in  indolent  leg-uktrs  and  other  non-specific  abranions,  and  is  thought 
to  act  not  only  as  a  local  anesthetic,  but  also  as  a  decided  stimuhint  to 


•  Consult  fiBpin  hj  I>r.  O.  V(IIk«r  (KiJUiln  dt  Tktt«ptallqv*,  t.  lixlU.,  I>«.  IBCT)  ud 
J>t.  Wbtnl  lltiiJ..  (.  Iiilv..  Hay,  USD).  Th«  lurgloiil  Tt4»r  auij  smiaH  with  ulnnUga 
th«  IbllonlDg  ndditlnnol  tBfr[«n<«>:  CttTfj|i..  £(■>!>/.  Sthfrii.  Atrlt.,  1663,  III.  GOV  ;  Oaitni. 
Ui4.  Wt^l.n.c)i'.,  Borrio,  13S2,  .ill.  US;  Pr-O-urtf./.  CkUwrgi,,  Till.  Tift,  iz„  nr  out  papmi 
Jram.  ilU.  dt  B<ir4,aiui,tX.liiilllgtm.Vt'iiM.  UtJ.  Ztilang,  ItSl,  xiri.  <S6;  IVim.  Mtd. 
.AvM^  ISn,  isilt.  301, 


nutntion.  Within  tlio  ]Ml  Tow  ycara  it  haa  bocs  v«ry  Ooety  employnl 
u  M)  iuiti!iopti<;  drwsing  to  wounds,  and  tho  tosUmooy  U  ho  Mtroiig  tliiil 
it  is  (iifficuU  to  itvoid  belioving  ihui  i_t  JlJjuuhuki}  ^iOMULBWSisSf 
tlits_cla8s.  It  is,  faowover,  kffirniod  to  have  do  poww  Id  proroating 
erysipelas,  and  ased  Ovuly  w  very  duogorous  to  tho  paUoats.  It  is 
employed  oithor  ia  tho  form  of  powder  dusted  in  the  wound,  or  u 
dnesjn.!^  aaturatod  with  it,  tho  firat  method  being  >t  ones  tho  more 
effective  and  the  more  diinj^oroos.  Tho  quimlity  ruquirud  to  tAko  life 
Is  uncertain.  Dr.  Lan;^n»(ein  attribiilce  »  <k-ath  to  four  gnmmos 
(Wi€n.Med.  Wocftenschr.,  im2,xxs'n.  1051).  TiMcatmoof  dMlhsiwiiu, 
however,  doubtful.  Dr.  Csomy  reports  death  from  tux  grnmiDOB,  not 
doubtful  {Ibid.,  p.  180). 

In  1S!)6,  Fiirsl  dci-scnbcd  ftiruncular  and_ecgematoaa  inflammation 
producedbyUiu  contact  of  iodoform  with  the  skin.  Dr.  Krevet  ( 'J litrap. 
Jimatteh^  fi.,  1888)  affirms  that  this  irritation  cau  be  rapidly  reeved 
by  iiiomoDtnry  applicationN  of  very  hot  water  to  the  |>art. 

TUa  good  results  which  have  followed  the  surgtcnl  vms  of  todofunn 
lis  ail  aiilisoptio  dressing  have  led  to  a  series  of  investigations  m  to  its 
action  on  thv  lower  orgiuiUms,  with  results  which  are  apparouily  at 
variance  wiili  provious  aurgical  tcu«hings.  In  November,  1886,  De 
Ruytor  aunounoed  at  a  meeting  of  the  Berlin  Surgieal  Society  that 
tho  powdur  of  iodoform  has  little  or  no  etfoct  in  prevootiDg  the  devel- 
opment of  bacteria,  and  (list  when  it  is  mixed  with  rapid ly-Eu foe tive 
bacteria,  like  those  of  unUirux,  it  docn  not  uensibly  induenco  tho  develop 
mont  of  the  diaoase  which  is  caused  by  inoculation  with  the  mixture. 
This  has  been  confirmed  oxperimentally  by  I>r.  Kronacher  (Muitehe»er 
Med.  Wochensehr.,  1687,  xxxiv.&j6),  who  employed  the  bactorin  of  erysip> 
alaaandofanthnuc;al»oby  P.Baumgurten*  (£<;rfi*n.  A'fin.  Wo<:henachT.),  ^ 
who  ftirther  found  tliat  iodoform  powder  mixed  with  tho  tubercular  bacil.  ^| 
lua  in  cultivating  apparatus  did  not  prevent  its  ordinary  devolopment, 
and  that  the  bacillus  mixed  with  iodofonn  powder  when  introduced 
into  gtiinoa-pigs  and  rabbiu  produced  rapid  tuberaulosis ;  also  by  Dr.  fl 
Lubbert  CFojlichrilte  der  Med.,  v.  343),  with  the  Staphylococcus  pyo.  " 
gaoos ;  also  by  Drs.  Chr.  Hcyn  and  Thorkil  broveing  (ForUchritie  der 
Mid.,  V.  33),  who  found  that  iodoform  has  no  influence  upon  the  dv- 
volopmcnt  of  Supllj'lococcus  QyogSDos  or  of  tho  eoocus  of  pneumonia 
or  of  the  Badlltu  subtilis  and  other  organisms,  and  conclude  that  it' 
is  not  only  worthless  as  ud  antisopt4<>  but  may  even  be  the  means  of 
carrying  tho  septic  organisms  into  the  eystont ;  also  by  Dr.  Johan  Olaen 
iXursk  Mugcuin  for  Legevidensk.,  18S6),  with  various  bacterial  organ. 
isms ;  aliso  by  Konige  ( Therap.  Monatshe/tt,  April,  18ST),  On  tho  other 
hand,  Dr.  11,  Sattlur  (^FortscAritte  der  Med.,  v,  362),  in  his  experiments, 
found  that  wben  be  impregnAted  tlirooda  witb  iodoform  and  micro* 

*  A  «aiinu  (M  nud*  aa(  ky  Bumgtrtcn  ml  IhM  rabUni  Ibo  bMllIu  of  ulhnx  wlik 
snjr  hud  powiUr  apparvodj  nMluDlwIlj  killt  lb*  oriuilaui. 
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organioina  And  thvn  ptjwoil  tliom  In  cutturo-apparatus,  the  loUuform  ha<I 
rory  diiitipci  ^jfTuct  in  chocking  tb«  deTelopment  of  ibe  bacteria,  and 
Buyt«r  states  lliHt  ii'  Jnatciui  of  uein^  the  iodofonn  powder  bo 

^•tnploffld  an  vtlivrunl  iK>lution  in  tvhioh  docompoailion  of  tb«  iodoform 
bed  ulrcndy  oommuncod,  thcro  was  a  distinct  «ffoot  upon  the  organbnis. 

^in  tt  furtbur  surics  of  expQriment«  D«  Jtuyter  showed  tbat  iodoform  ic 
iocoropoMd  by  btood,  Borutn,  und  other  organic  fluids  in  wliicli  mioro' 
organisois  aro  growing,  and  apparently  proved  thai  the  deoompo&ition 
te  produced  by  the  piomaiuc»  doveluped  by  iho  growing  organisms. 
Theee  gononil  resultv  bav«  been  abundantly  confirtiied  :*  the  antiseptic 

Lpropgrtita  gf  jodofprm  dupand  upon  ita  dticompoiiition,  and  its  action 
,  mqn,  fgifftmhln  when  tb<  prooeBaea  of  fermentatiQn_aud  of  c  he  mica  I 
utivitv  ara  nfoat  ^fjMyatie. 
Tho  clinical  results  achiered  by  anrgoons  aro  bo  concordant  and  eo 
decided  that  the  praotical  Taltieof  iodofurm  in  tho  treatment  of  wonnda 
and  uloera  must  be  oonaidaTDd  astabliahad.  It  is  potuihle  that  a  part 
of  tho  good  Influence  of  tho  iodotbmi  is  due  to  a  spcci^c  effect  upon 
the  tissues  of  the  wounds.  Further,  tho  powder  of  iodoform  may  bare  a 
very  distinct  protecting  power  both  mectianioally  and  by  the  dryness 
of  the  wound  which  it  maintains,  tho  discharges  IVom  the  wound  being 
the  especial  soil  in  which  the  bacteria  develop.  In  certain  cases,  espe- 
cially in  tubercular  diseases,  iodoform  appcAre,  however,  (oexort  an  influ- 
ence greater  than  can  be  accounted  for  by  thb  indirect  action.  Many 
clinicians  hear  mrong  testimony  to  the  effoct  of  iodoform  on  tubercular 
ulcersof  the  larynx  and  otlier  organs.  Profoswor  Bruns  ( T/ierup.  Monat9- 
hffU,  Kay,  18$7)  relates  fifty-four  caaw  of  cold  tuborcuW  absovssei 

[treated  hy  evaouatiop  through  aspiration  and  a  subwquont  inJeetioD  of 

'b  ten-pcr-cont.  mixture  of  iodoform,  glycerin,  and  alcohol,  with  olo«ure 
of  tho  oriticc  made  by  tho  nocdlo  by  incanM  of  the  Iodoform  collodion. 
Of  filly-four  such  ca«e«  forty  wore  healed, — many  of  them  a«  lh«  re- 
sult of  a  single  j^jtistion.  For  the  purposes  of  Aliidy,  somo  of  the 
abseuMCs  were  opened,  and  tuborcular  bacilli  were  found  abundant  in 
beir  walls.    According  to  Profiswor  Brunit,  the  first  change  which 

^results  from  the  iodufonn  li  the  di.mppoaranco  of  the  tubercular  bacilli 
and  tho  appearunco  of  normal  grannlur  lU^uos.  In  Do  Ruyteri*  ex- 
perimonts,  airuudy  quoted,  tho  proiIu>:L-i  of  the  dacompo»ition  of  iodo- 
(brm  distinctly  choulted  tlitf_growth  of  »rg»ni:inis,  and  it  is  at  present 
■oat  probublo  t1i»t  some  of  Uie  result'*  achiincd  by  iodoform  as  a  topidtl 
application  are  due  to  the  long-continued  antiseptic  influence  of  the 
iodine  compounds  slowly  formed  by  its  documpositioD. 

ADMlNiHTnATlON. — iodoform  may  bo  applied  to  ulcont  tn  )>owder,  in 
solution,  or  in  ointment  {^Unguentum  lodnformi — 1  to  10,  U.S.  When 
theru  U  a  groat  deal  of  pain,  especially  if  there  he  much  distdiurgo,  tho 


•  Bm  «p«Wl7  NiiiMt  (  Virt\<,*;  Artli,;  lU.  ex.).  Eobnint  (  Witt.  Utd.  Ff-,  <a^ 
I38TX  snJ  Kvaii  (ffocay*  P<uk.  Anat.  n.  P^iiolog.,  Xiii,  U,), 
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povrdor  niay  b»  profamd.    In  iffmug  cafiofr.  in  patnflil  fawj^ffAofA. 

ncftoJtuttacjnippoailorioo,  contoining  from  five  to  ten  graam  of  tho 

dnip,  Blioiiltl  bo  omploymL    Owing  to  tho  biid  oilor  ot  the  drug,  its 

•ppliciUioD  HbouLtM  mouth  and  thruat  is  ofton  objoclod  to.    Accord* 

lug  to  Dr.  Loww  Elsborg  {PhUa.  Mfd.  Times,  Oct.  4,  1873,  vol.  it.  p.  4), 

if  to  four  part«  of  ub«olnl«  othor  ono  pitrt  of  onretAllizcKl  iodoform  be 

added,  and  tliu  wholo  Hhnkon  in  n  red  gloea  flusic,  a  solution  is  obtaiD«d 

of  ftiifllciont  Btnsngth  for  dlToLtniil  une  in  dieoasos  of  the  moath,  anij 

fi-oe  trom  odor  other  than  that  of  other. 
T 


lODOL. 

lodol,  which  'm  nud»  hj  tlio  action  of  iodipt  unoa  pyroL  la  a  yel- 
lO'visU-brown,  »ltiniog  powder,  compowcd  of  lonff.  priamatJc  erytala 
wjliiUlo  in  three  pnrtaof  atoobitc  wlcohol.in  etlior,  and  in  flittY  oU*,  bm 
HOlublv  in  w:Licr  only  Jo  iJiu  nroportioa  of  oao  to  fivo  thonwind.  It~la 
tnstclcK't  »nil  without  odor.  It  contains  S8.1>  parts  per  hundred  of  io<t{nO| 
at  conlrnHlod  with  96,7  parts  conlainod  in  iodoform.  Firet  discOTcrcd 
by  Sitbcr  nnd  Ciammicnn,  it  wii»  proposed  as  nn  antiBeptic  by  Dr.  G. 
BfaKEoni,  of  liomo  {Berlin.  Klin.  WocAenschr.,  ISfiS).  Tho  experiment* 
made  wilh  it  upon  tho  lower  animals  by  Dr.  Marcus  {Berlin.  Klin, 
Woc/tcn»ehr.,  18S6)  an.)  by  T.  Pah!  {Inaa^.  Diss.,  Berlin,  1886)  show 
that  when  given  in  sufficient  dew  to  animals  it  causes  cmnciatiou,  albu- 
minouft  urine,  fall  of  temperature,  jitcneral  loa=i  of  muaoular  powor,  and 
finally  death  from  fatty  degeneration  of  tho  liver,  Itidneys,  and  other 
tiaBueB.  It  bad  boeti  assertod  by  surgoona  that  iodol  in  not  capablo 
of  producing  constitutional  symptoms.  Tlio  cxporiments  Just  quolcd 
show,  liowever,  that  tlits  is  not  oorrect.  Moreover,  in  a  enae  reported  by 
Dr.  C.  I<anenalein  {Tkerap.  Qa:.,  1887,  769,  (Vom  the  Swodlith)  the  UM 
of  the  drug  as  a  Hur^ieal  dressing  caimod  diKzinesH,  marlcivt  riae  in  tho 
temperature,  vomiting,  small  Irregular  puLie  of  136,  albuminous  nrino, 
and  apathy,  which  did  not  Bub»ido  for  four  days.  lodfno  was  found 
In  the  urine  for  two  wocIch.  In  the  experiments  of  Soifcrt,  lodlno  was 
firat  detected  in  the  urine  and  saliva  twclro  hoiirst  after  the  Ingestion 
of  seven  and  a  half  gmina,  did  not  reach  its  maximtim  until  eiglitoen 
hours,  and  continued  present  for  three  flill  days :  thiK  ftccords  with  tho 
statement  of  Piclt  (  Vifrtt^j.  f.  Dermal.  «.  Syph.,  188C)  that  lodol  ia  ab- 
sorbed wry  idowly.  Tliis  slow  absorption  is  probably  the  rwwon  that 
it  is  a  loss  dangoroiia  topical  application  than  is  iodoform,  Cervesato 
{Berlin.  Klin.  IPocAnucA,.  xxvi,,  1889)  affirms,  with  doubtful  oorrectnese, 
that  in  man  lodol,  taken  internally,  acts  like  prcjiarations  of  iodine,  but 
never  causes  iodism. 

Thbhapkittio  TJhb. — lodol  may  bo  employed  fbr  all  purposes  fbr 
wbtob  iodoform  has  been  used.  It  has  been  found  very  valufblfl  in  th*. 
treatment  otjuber&utar  taryngiUs,  and  may  be_blown  intojhjJorjTix 
direotly  upon  t&e  ulcers  without  causing  irnt^lioo.    It  haa  been  used 
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by  Pick  very  iVccly  ah  m  local  upplioation  in  the  Irwtmcnt  of^m^r' 
rhagie  «nd  nimpto  oa/(iaat  ^tan-h  m  lyoll  m  in  ehanerts  ^nd  trtjicr  ulcora, 
and  in  svppwatitt  adenitU.  Vi»riou»  surijoons  have  employed  It  as  a 
substitute  for  iodoform  in  tbu  tn»tinotit  of  wounds,  and  tlie  untimony 
as  tn  ita  value  U  concordant.  Abuixoni's  orijf;inal  solution  waa — iodol 
1  part ;  alcohol  16  parts ;  glycerin  34  part«.  One  drachm  of  Iodol  forma 
with  one  ounce  of  ether  a  clear  brown  solution,  which  may  be  upplivd  by 
the  spray  or  brush  l«  Iho  nowil  and  other  mucous  mombriuies,  upon 
which  it  leaves  a  coating  of  Iodol.  lodul  pastillca  are  prepared  by  Dr. 
Wolfenden  from  one  gmin  of  iodol,  ono  minim  of  glycerin,  and  eigh- 
teen graina  of  glyco-gelalin,  and  ar«  by  bim  strongly  rcoommundied 
far  Urryngitit.  Iodol  hoa  aloo  boon  used  as  an  internal  remedy.  Dr. 
Aaaaky  statct  that  ila  eirocis  in  tertiary  s^'philia  and  scrofulous  affco. 
tions  aro  extraonlinnry.  The  usual  dose  is  two  or  tbroe  grains  a  day ; 
but  Awuky  gave  front  nix  to  thirty  grains  a  day,  and  Pick  assorta  that 
li«  ha-t  given  from  thirty  lo  forty-flve  grains  a  day,  and  tliat  only  in 
rare  cases  was  thoro  diiirrhceia  produced  or  any  evidence  of  constitu- 
tional affoction  {Tlurap.  Monalshefie,  No.  1,  1887J. 

Abistoi.  or  Annidittine  iy  a  light.  i-cddiKh-br»yii, ^jj^lcss.  crjf talline 
powder,  jpflolnble  in  wat«r.  very  aoluble  in  fata  .wid  etboi-|  slighily 
soluble  in  alcohol.  It  is  a  substitution  compound,  having  the  chimical 
name  d^hj/mol-diodide, and  containing  40.8  percent,  of  iodine.  Accord- 
ing to  Neisser  {Htrlin.  Klin.  Wochmsth^  xtx.,  1S90)  aud  to  Quinquaud 
and  Founiioux  (Compt-RtHd.  Soc.  de  Siohy.,  1890),  and  also  to  Eioh- 
boff,  when  introduced  ev«n  in  very  largo  amouola  into  mammals,  it 
producoa  no  serloua  Intojtication.  The  method  of  lis  dimination  has 
uot  been  tnndc  out.  Quiiiqunud  and  Puurnioux  recoguieed  the  presonoo 
of  iodine  in  tbo  uriyy  yf  f  nimnk  i,y  ffboin  it  had  bwa/resJi'^iven,  ^ 
woro  not  iibU  to  fliyiojar  tiaca^  of  thymol.  The  oxporirucnls  of 
Neiiwor^oom  to  show  that  it  lias  no  influence  upon  the  lower  organisms, 
and  it  cannot  bo  conitidercd,  Ilivrcforo,  jiaantisuptic.  It  hn*  boon  em- 
ployed by  A  number  of  pmctitionont  with  aasorted  good  rv^ulU  k»  a 
local  application  in  iatlammaiiona  pf  the  mncous  membranvs  of  the 
noso  ami  upper  air-pj^eajtca,  especially  when  there  h  absence  of  secre- 
tion ;  in  paoriaais.  ifi  lupua.  and  in  van  qua  cypbiliiic  Jowiwns,  and  as  a 
substitute  for  iodoform _ip  the  treatment  of  wound».  It  appears  to  he 
trw  from  irritant  propertJM,  and  may  be  usocL  in  a  strength  varying 
from  ten  per  cent,  to  the  pure  powder. 

DltODPABAFiiEXOLSirLPRintto  .\oii>. — Under  the  name  of  &«OMMtofi 
id  haa  been  put  into  commerce  in  various  conibinalions;  for  the 
ilVSIL^lt,  con^aiiiiug  thirty-one  and  a  half  per  cent,  of  mercury 
and  tbirty-eiglit  per  oonL  of  loiUne,  the  iniprabable  claim  is  made  that 
it  la  almost  as  active  an  a  germicide  as  corro.tEve  sublimate,  and  is  free 
from  pui^ning  pivperlios  upon  the  human  oigani»ui,  See  Dr.  A.  LUb- 
bort  (FortxcAritte  der  Medicin,  vol.  vii.,  1889). 
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OLEUM  MORBHU-St-COD-LIVBR  OIL.    U.S. 

Cod-liver  oil  is  obtained  from  tlii«  liver  of  Gndtia  morrhua  and  otSw" 
BpcciiM  of  GitduM.  In  \\w  niiinul'tieUirw  of  thu  eo-culled  sAore  oil,  the 
only  Tftrittty  usunlly  omployud  id  mcdioino,  th«  fieh  caui^ht  near  Innd 
nro  brought  »t  onco  to  tho  iiliore,  »nd  the  oil  U  obtained  from  tba  freafa 
livgre  bjLono  or  other  of  wrenil  procewaaa.  The  oriffinal  custom  vta 
to  put  tho  lirors  into  Inr^  kettles,  odd  water,  boil  to  a  puliacoous  maM, 
drnio  off  tho  liquid,  allow  it  to  stand,  and  finally  to  ekira  tho  oil  aa  It 
rose  to  the  top.  A  mora  modom  mothod  ia  to  heat  the  li^'cra  by  atoam 
nppliod  to  tho  outside  of  tJie  vesaol  conCainin!;  them,  to  allotr  drainngv, 
and  to  proceed  as  in  the  process  just  described.  I  am  informed  that  at 
present  some  of  the  finoet  brands  of  oil  are  prepared  by  forvin^  cur- 
ronla  of  steam  at  his-h  pressure  through  the  mass  of  livers,  tcnrini; 
them  in  this  wny  to  piocos,  and  melting  out  their  oil.  Share  oil  xhoutd 
be  a  perfi>et!y  limpid,  yellow,  thick  oil,  free  from  randdlly,  and  haTin); 
the  peculiar  taste  and  smcH  of  the  oil  well  developed.  Straits  oil  or 
Banka  oil  is  prepared  fh>m  those  fish  caught  at  the  "  Banka,"  far  from 
[and. 

Tho  liven  arc  tltrovn  into  casks  and  allowed  to  aland  for  a  groatct 
or  IcttA  length  of  lime  and  to  undergo  more  or  leat  complete  putrefko- 
tion,  until,  on  the  rulurn  of  the  Itahing-smaclt  to  port,  tlioy  arc  thrown 
into  watw-'boitent  and  treated  in  a  manner  simiinr  to  that  previously 
described.  Of  Mti-aile  oil  there  are  twx»  vartoticH :  the  brown  oil,  whtcli 
is  much  darker  than  ohore  oil,  and  much  more  nnuseouB  to  the  taste 
and  f-mcll ;  and  tho  Mack  oil,  which  is  rory  dark,  and  still  more  diagu-tu 
ing  in  its  evidoncoi;  of  mnci<lily.  Both  of  those  variotios  are  largely 
tUKWJ  in  Uio  preparation  of  Icathor. 

When  a  mineral  avid  (Mpeciully  tho  oulDhuric)  in  added  to  cod-liver 
oil,  tho  well-known  biliary  play  of  eoloni  occurs;  bnt  this  does  not 
prove  the  genuineness  of  the  dnig,  or  domonstrnto  that  it  is  dcrivud 
fKira  tho  oodtlah:  ilonty  shows  that  it  is  a  liver  oi\.  It  is  scarcely  to 
bo  doubted  that  not  rarely  tho  livors  of  other  fish  iiro  largely  mixed 
with  those  of  tho  (iadus  morrhua.  but  it  is  not  probnblo  thai  this  often 
happens  to  such  an  extent  as  to  interfere  with  the  tJiernpeiilic  value  of 
tho  product:  indoed, it  is  far  from  certain  that  cod  oil  is  I'Millyanpcrior 
to  that  produced  by  tho  same  organ  of  other  fishes.  Bo  thia  at  it  mity, 
the  physical  properties  afford  tho  only  known  tost  as  to  th4  genuino- 
nessof  the  drug.  Cod-liver  oil  is  a  very  complex  Eubslancc,  vontaia- 
ing,  according  to  the  analysis  of  De  Jongh,  glycerin,  oleic,  margaric, 
butyric,  and  aeettc  acids,  gnduin,  various  biliary  principli'»,  such  ns  fol- 
linio,  cholic,  and  bilifoUinio  acids,  iodino,  chlorine,  traces  of  bruminu, 
pho!ipliorus,  phosphoric  aoid,  and  vanoua  other  substances.  According  i 
to  the  U.S.  Dispunaatory,  the  ^^fnp/^rt^.ltl  t^f  inAina  never  exceada  oiwj 
part  in  two  thousand.  In  De  Jongh's  analyns  tho  greatest  amoant! 
WHS  found  in  the  light-colored  oils,  and  was  only  four-huodredtbs  of  a 
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grain  !n  ono  hnndiwl  frmlnxof  th«  oil.  Oa^uin  Is  »  pecvliAr,  dftrlc-brown 
stibdtanco,  which  in  prolmblj-  modii^imtlly  inflrt,  When  to  cod-lirer  oil 
Mmmonia  i»  ndilcd,  thore  tua  bo  obtnincd,  by  di-it illation,  n  pix-iillnr 
immoniacnl  bnM,  trimrthylamin  (coroinorclal  propylamin),  wbioh  oxiata 
in  no  oth«r  oRleinul  oil,  btit  oceurn  in  th«  vrgat. 

PuridOLOOicAt.  Action. — Ah  i»  well  known,  «ll  fntty  mibstanciM  when 
taken  into  iho  djfttcim  hnvo  a,  tendency  to  cniino  deposition  or  formation 
of  fnt  in  tho  body.  Cod-liror  oil  cortninly  obnrcH  tbia  property  in  an 
eminent  <ti>;^e.  Dr.  Pollock,  na  quoted  by  ProfoBsor  Stillo,  baa  fouDcl 
that  if  there  bo  giron  of  it  to  pif^s  Tram  ono  to  two  ounces  per  diem,  to 
ehoop  ono  ounoc,  and  to  bullocks  fVom  thrco  to  nine  ounces,  it  la  di- 
lated, and  aida  in  fattonin;;  thd  animal;  liir<^r  amounts  than  tboxe 
noted  in  Dr.  Pollock's  espcrimcnls  always  demnira  very  acriooaly  tbA 
digestive  Ainction.  Ko  close  studies  of  the  effect  of  cod-liver  oil  upon 
healthy  men  have,  that  I  am  awnro  of,  been  made.  Undoubtedly  it 
tends  to  produce  obesity ;  but,  as  no  other  oil  is  able  to  snpply  its  pla«e 
in  various  chronic  diseases,  it  must  have  some  influence  upon  nutrition 
not  shared  by  ordinary  fatty  matters,  and  therofore  ia  an  atlerative. 

The  hiatory  of  the  clinical  use  of  oleum  morrhuffi  certainly  IndioatM 
that  it  influences  the  constitution  of  the  blood.  It  ia  an  ovory-day 
occurrence  to  see  pale,  aiuemio  pntionta  become,  while  taking  It,  rosy 
and  plethoric.  According  to  the  annlysia  of  the  blood  of  a  patient 
made  by  Simon,  there  is,  dtiring  its  usq  in  phtliisia,  a  ^cnt  incnmiw  in 
tl)«  amount  of  solids  In  the  blood,  a  diminution  of  the  fibrin,  and  an 
inereoao In  tlio  albumen.  Tbeexaminationiiof  Dugald  Campbell  (British 
and  Famga  Med^Ckir.  Review,  18&6,  xvii.  21)  have  contirrnud  the  re- 
■ulta  of  Simon.  It  U  very  probable  that  cod-liver  oil  hat  immo  pocu- 
Uar  influcnee  upon  the  blood-making  organs.  Upon  the  various  ■inf;to 
fhnctiona  of  Ihu  body,  except  the  digestive,  rod-liver  oil  ba.'«  no  apparent 
immediate  effect,  diatiirbinfi;  directly  neither  the  nen,'ous,  motor,  respi- 
ratory, circulatory,  nor  aocretory  movementa.  When  by  it«  uao  th» 
general  nutrition  ia  improved,  all  the  Ainciions  scorn  to  share  equally 
in  the  improvement.  Cod-Uver  oil  bos  undoubtedly,  when  given  with 
suffloient  freedom,  a  tendency  to  cause  indigestion  and  looseness  of  the 
bowels.  All  oils  are  of  dilBoult  digestion,  and  when  too  much  of  the 
tAtma  morrhuie  fa  e.xhlb;tcd  iu  man,  as  in  animals,  it  exerts  a  delete- 
rious loeal  effect  upon  the  alimentary  apparatus. 

Much  speculation  haa  been  indulged  in  as  to  which  of  the  ingredients 
of  cod-liver  oil  im]>an  to  il  ita  peculiar  medicinal  properties.  Certainly, 
however,  no  real  light  has  been  shed  upon  thia  matter,  and  the  present 
probabilitioK  are  that  it  »v\*  as  a  wholes— <-«-,  that  its  virtues  depend 
upon  the  peculiar  combinnlion. 

If  the  oxporimcntM  of  Dr.  Oswald  N^aumann  (Archiv  der  Heilhtrtde, 
1805,  p.  r»5lJ>  bo  ais  accunLte  aa  thoy  apjiear,  he  Iiaa  certainly  proved 
that  cod-liver  oil  has  pbynical  properties  which  muxt  aid  in  ita  uaefiil- 
nen,  although  it  i»  not  probable  that  ita  value  dopendd  Miely,  or  even 
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la  great  p&H,  upan  tfaom.  He  flntt  iMtcd  tlio  rat«  at  which  rarioua 
oils  paaa  throui;h  flr«eh  moist  animnl  incinliranes  when  proascd  upon  by 
ft  oolaniti  of  meroary  or  by  thu  weiglit  of  Ihe  atmoephoro  over  nn  ox- 
hauBt«d  ret'oiver.  and  found  thai  codlivur  oi!  paaaod  much  more  rapidly 
tlwn  any  of  a  number  of  oiU  tried.  Apparently  this  powor  dopotidud 
in  Bom*  moasura  upon  the  presoncu  of  tlic  blUnry  principles,  sinoo  if  it 
was  deprived  of  them  the  role  of  iia  pasna^o  waa  i;rontly  lossenod,  but 
was  ni;nin  increased  by  the  addition  of  a  little  bile.  The  invc^tir^iitor 
then,  openiiijE;  the  abdomen  of  cat^  separated  in  each  animal  by  li/^a- 
tures  two  knuckles,  of  equal  length  and  entirely  eimilar,  (Vom  the 
rcmaindur  of  the  intestinea.  Into  vaoh  of  tliein  he  injected  a  certain 
amount  of  bile,  and  then  into  on©  ordinary  oil,  into  the  other  cod-liver 
oil ;  and  when  the  aninuila  died,  nome  honra  afterwards,  it  wns  always 
found  that  much  more  of  the  cod-liver  oil  wae  absorbed  thun  of  the 
other  oil.  These  exporimenta  were,  unfortunately,  too  few  and  incom- 
plete to  be  decisive,  but  certainly  they  fndk'nle  that  oleum  morrhuia 
is  more  easily  and  rapidly  absorbed  than  other  animal  oils.  The  sup^ 
rior  fitncfls  of  the  oil  for  absorption  is  in  accord  with  the  clinical  obser- 
vation of  M.  Derth6  {Wnhn  Affd.,  x.,  185fl),  that  cod.li\-er  oil  conid 
bo  taken  lon^r  ihan  otbcr  fatit  without  appearinj;  in  the  ffficcs,  and  it) 
eonflrraed  by  ProfvMor  Buchcim  (jlrcA.  /.  Exper.  Path.  u.  PKarm.,  Bd. 
iii.),  ail  widl  a»  by  J.  Gad  { Hit  vml  Braunn'g  Archio  /iir  Anatomie,  1878). 
Both  Bnchoim  and  Gad  believe  that  thi*  absorbability  doponds  largely 
upon  the  presence  of  ttto  fhtty  acids  in  the  oil,  but  it  is  probably  due 
to  the  biliary  matters,  since  Dr.  U.  A.  Haro  finds  it  greatly  increased 
by  the  addition  of  taurocholate  and  giycochotato  of  sodium  {ftost.  Med. 
and  Svr^.  Joum.,  cxvi.  279).  lie  assorts  that  cod-ltvor  oil  impregnated 
with  a  Mnall  quantity  of  the  biliary  salts  is  rapidly  absorbed  when 
rubbed  upon  the  skin,  and  proposes  the  practical  uso  of  the  mixtnro, 

l)r.  Naumann's  last  eoriott  of  experiments  wure  directed  to  difiCov- 
ering  the  comparative  ease  with  which  animal  oils  and  the  cod-livor 
oil  wore  oxidized.  For  this  purpose  ho  used  a  to«t~Bolutian  of  per- 
manganate of  potassium,  and  on  nddinif  to  given  bulks  of  this,  iu  teat- 
tubes,  equal  amounts  of  the  varioiia  oils,  noted  the  changus  of  color 
induced  by  the  reduction  of  the  permanfjnnato.  Ho  found  that  ood- 
liver  oil  was  the  6rat  to  be  affected.  It  is  evident  that  tlio  power  of 
being  easily  absorbed  and  easily  oxidized  fits  a  Hit  for  use  in  the  nniinal 
economy ;  but  the  peculiar  value  of  oleum  morrhiue  does  not  depend 
solely  upon  the-se  properties.* 

ToBSAPEVTics. — Cod-liver  oil  la  espeoially  usefUl  in  that  eondition 


•  U.  ChipoleBU  eUluu  lo  ban  dlworer*!)  m  qiyatHllin*  lubiUnu,  Mvrrltinl,  \o  ead-ll*ar 
tU,  eoDlalalBK  phoiphatul,  Iwlino,  an-l  bramfns.  Aeeonling  ts  l>r.  lAlhgo  (£>  Pfo/ri*  MM,, 
Fob.  "I>,  IH!>6),  (u  Ibi*  tubtUpon  are  duo  lbs  pKUlmi  mplioinal  prti)iBtll**  af  owl-lixr  olt,  uid 
in  luboraolHb  and  alliod  dlMiWt  It  naj  tin  tc'*'"  '"  «>i>iul**  enalnlnlng  llifn  It  Ire  drotM, 
nprMrmllDK  nn*  'Imslini  tit  gad-Uiar  ail.  Matrbasl  I*  uld  to  b«  lUmniatlm  nUiai  ikMi 
diilnibla)  la  lu  loiliioaeo  upon  th«  gulra-latMlsiJ  tiHI. 
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of  extent  io  which,  with  g«iionil  loworad  tone,  there  is  ft  tendency  to 

^aaHular  byparplasia,  to  the  formaUoa  of  "  erudatioiMi    oompoaaJ  of 

tipperrectly-davflloped  cells,  lyhtph,  in  the  ffmA  majority  of  cMog,  trorn^ 

the  very  bgyTniinff  aro  jpcapftble  of  derelopmeot  inlo  perfect  entLtJiai 

having  only  ono  potential  quality,  that  of  dyiaff.    There  «re  various 

types  of  tbia  dinlbesis,  or  condition  of  sjratom.    In  ono  of  thorn  thero 

la  a  tendency  to  tncroaso  in  ibe  lymphatic  "lands;  to  multiplication,  at 

the  oxpense  of  dovelopmont,  of  thoii"  cellular  elements, — i.e.,  to  the 

formation  of  numoroua  i m  per fe c  t  ly-d e yol o ped  oelb, — and,  finally,  to  the 

doatruction  of  them.    The  death  of  ilTiMc  culls  is  partJy  due  to  their 

.Inheront  qunlitk'H,  and  ik  pnrlly  the  result  of  the  prciMure  which  they 

•xert  upon  ono  atiothor  and  upon  llmir  sourges  of  fuod^aupply.    If 

they  undergo  a  alow,  fatty  degeneration,  with  doniccation,  chuosy  do- 

points  are  formed ;  if  n  mpid,  fully  change,  with  ahuudnnco  of  moisttiro, 

piu  And  absccMen  arc  produced  r  in  cither  ea^c,  ulceration  is  the  tlnul 

iroMulu    Thiit  ill  the  »o-udlod  BCrofulous  lihiihethi^-tcrnfalosis.    In  an- 

[Dtiior  uf  this  group  of  diathosoa,  th«  tendency  to  cellular  hyx)ci^)Usia 

wfltota  tbe  mucous  membranw  o|  tbp  nir-PWftgw.  and  the  paticn[,_on 

t^  sliglitetit  prorocation.  suffum  from  catarrh,  until  finally  a  initltipli- 

cirtton  of  colb  occura  so  rapidly  y>  to  fill  up  a  giviitcr  or  low*  number 

I  of  the  air-veaidoa  of_th6_  Junjs,  generally  tlioso  of  the  spcx.  and  "  «n. 

Igumption''  reaults;  o^^elso,  an  attack  of  pneumonia  boini;  produced  by 

[Bomeexpoaure,  tho^.xudaUon  's  coilulnr  rather  than  Hbrinous,  and 

r<ittmThal  pneumonia,  ending  in  Iho  tnnjorlty  qf  caitca  in  a  more  or  loM 

rapid  phthiwJH.  oocuw. 

Ail  already  Ktatvd,  it  is  wipocially  in  t]icf<c  conditions  of  xystom  that 

cod-liver  oil  in  no  extremely  UBet\il.      Preceding  iho  development  of 

OOtivo  discaitc  in  these  eases  thero  in  very  generally  a  roeogniuiblu  niagOi 

Fuarked  by  weakness,  a  tendency  to  emaciation,  more  or  less  antcmia, 

and  other  syraptonut,  which  the  present  la  acart-vly  the  place  to  consider 

in  detail.     In  this  stage,  cod-liver  oil  ia  exce<,'din;;ly  efHcacious.  and  its 

UBO,  combined  with  proper  hygienic  mcaaoros  and  the  exhibition  of 

Qtlior  suiCablo  drugs,  may  often  sucoeed  In  wafiir.L'    .(T  radii  .li-^oaso. 

jln  tcn/ulotis,  it  is  uscM  in  all  ata^naa.  but  kIhiuM  n.      ;   ;■   i   I     I  un  t(»' 

y-Qto  wlusion  of  other  drugs.     Ita  effect:'  ui     nm  nuiil,    i  ni    ;i  ;  the 

fvifiTative  &M  ivjipufaiivi  stages,  but  fn  lu  i  i  i  n"  it  .iiN  i..,iii,u  very 

I  materially  to  reduce  the  enlarged  {jLjUii-  m  dj-  t.-ii'liLT  ixi-iuils  of  ihe 

80. 

Thei-e  are  various  diseases  of  the  bones,  dependent  upon  or  renulting 
IVom  a  aoroAUoua  taint,  which  are  most  favorably  alTeclod  by  cod-liver 
oil.  Sometimes  the  diaoase  atiueks  tbe  articulallnfi;  surfaces,  giving 
origin  to  chronic  inflammations  of  the  joints, — while  nofliin^i;  ^me- 
timca  it  is  (ha  body  qf  thy  boupg.  egggdally  of  aueh^aaTd  c^nn£^!«d 
^ehielly  of  aponjfv  tissue,  tjj^^at  ts^fTected,  and  earlf^,  with  aubsetjuent 
'nbflCiraif,  rysulta.  In  thcae,  aa  in  oil  other  forms  of  ^tcroAilti^a,  cod- ' 
liTer  oil  la  almost  a  apecjfic.     An  affection  probably  not  identical  with, 
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but  closely  Alliwi  tn,  gcroflila^  ig  rfcfafa ;  pxl-livw  oil  Is  of  great  valiw 
in  tiita  complaint.  In  certain  pate  cachectic  children  there  m»7  be 
found  g  awoUan.  tuoidJiolIyi  pcrbapg  wJtb  evident  enlarMinent  of  thn 
livfir,  tad  Tory  gonerally,  if  not  aH^ya.  with  anlnrgatnent  of  tho  me»- 
<mt«rio  glanda!  Th^  is  the  wo<alted  tabes  mcBenterica,  which  is  somo- 
tJmea  roUoTOd,  or  even  cured,  b;  the  exhibition  of  cod-U7or  oil. 

The  value  of  cod-liver  oil  in  what  ia  oAcn  very  incorrectly  called  the 
"  jire-ttibercular"  atn^  of  phthisia  baa  alreftdy  been  menlioned.  but  ia  go 
important  thnt  jt  will  bear  reiteration.  There  can  bo  no  doubt  thnt 
consumption  often  cominencea  Wliu  catAi-rh,  and  in  often  developed 
dowly  iM  the  rcaull  of  (Vcquenlly  "  catching  cold."  Whenevor  a  patient 
is  fooblo,  pale,  aomowbat  amcmic,  and  complaina  of  liU  liability  to  cntcb 
cold  on  the  slightest  exposure,  even  though  no  local  di.4i.''nMJ  oxii<t«  any- 
whore,  or  rnlber  becauac  no  local  diseatie  exiHla  nny  where,  tlierc  is  canso 
foralnnn;  ami  tt  Is  of  the  most  vital  imporlunce  thul  the  patient  be 
pat  npon  a  tonic  treatment  wboao  bnaia  i»  4-oiMivcr  oil,  Iw  fed  upon 
natritioas  diet,  and  have  the  hygiene  of  hia  daily  life  ri.-gulntcd,  o«pocial 
care  being  talccn  to  avoid  any  expoanre  to  cold.  In  the  nd\-anccd  stage 
of  chronic  phthms  the  remedy  la  leas  cfBeacIoos,  in  that  it  mtioh  more 
rarely  ofTecta  a  euro  than  in  the  pre-tuberculor  stage ;  yet  it  does  more 
good  than  all  the  other  remedies  of  the  Pharroacopccia  combiDcd,— aU 
luvlatin^  the  cough,  increasing  the  atrcngth,  weight,  and  general  hcAlth 
of  the  BuflVror,  often  rotiu-ding  or  even  arresting  the  pulmonic  disorgnn* 
Iznlien,  almost  always  greatly  prolonging  life,  and  in  rare  instances, 
in  cotijunclion  with  other  moasurce,  effecting  a  cure.  It  is  a  question 
of  iomo  importance  to  ilooidc  how  iho  remedy  does  good  in  these  oases. 
It*  value,  before  the  occurrence  of  any  Iceion,  as  a  preventive  of  con- 
atimption,  indicates  that  its  influence  during  phthisis  is  not  directly  upon 
the  local  leaion,  but  upon  tb-i  general  condition  of  the  syateci.  Thia 
inference  is  borno  out  liy  clinical  experience.  The  genorul  aymptoma 
commcaoe  to  improve  belbro  the  local  lesions,  and  aometimes,  although 
the  patient  fattens  and  gets  stronger  for  a  time,  Uie  pulmonic  affection 
steadily  incroaMs ;  again,  in  some  instances  the  oil  fails  to  increase  the 
weight  of  the  patient  or  sensibly  to  atfcct  the  general  nntrition,  and  in 
thcM  CA«oa  it  never  does  aiy  good.  In  true  ttibercuiosia,  cod-liver  oil) 
like  all  other  remedies,  is  of  very  little,  if  any,  value. 

In  Cases  of  defective  Kutrition,  when  pallor,  anarmia,  loss  of  strength, 
and,  perhaps,  emaciation,  occur  without  any  obvious  cause,  cod-liver  oil 
is  often  of  groat  service,  espooially  when  the  subject  is  a  child.  Indeed, 
ta  children  those  ^nnptoms  are  simply  the  result  of  a  very  mild  action 
of  the  same  depressing  causes  whose  more  intense  malign  infiuence 
produces  scrofula. 

In  persons  broken  down  with  any  of  those  chronic  diacaaes  which 
take  the  form  of  dysorasia,  the  remedy  Is  often  of  great  aerviea.  Thoa, 
in  (ho  cachexia  of  teriiari/  sifpMlU  it  la  iHTn|uabl«.  The  diaeaao  by 
whOM  relief  and  cure  cod-liver  oil  first  achieved  Its  reputation  Is  ehronie 
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rKevmatism.  I  thiult,  howevfir,  that  Et  In  mucb  mora  olllcaoious  In  those 
casM  iQ  wliich  tb»  rhoumAtJo  diReiiM)  haa  bevn  grnfti^l  upon  %  seroAi- 
louflty-taitiu-d  confttitiition,  or  in  tlic»>o  cum  in  which  the  patient  has 
been  brolcen  down  by  tho  discxw,  or  by  oihor  ngoiiolc^  »o  timl  there  ffl 
what  may  be  stylud  a  geocrat  nutritive  dy«cni»ia,  than  in  i<iinpl«  cbroniQ 
rheumatiitm ;  ycl  in  obstinate  sciatica  and  lumbago  trial  of  It  ihould 
alwayn  bo  tnntlo.  In  joiif,  oleum  morrburo  ia  flf  littly  unrvioti.  and  should 
be  uaed  only  In  tno  Tcry  cbronie  (bnn  of  tha  Alt^ua.  and  when  thera 
ia  a  geoerally  dwordered  nntrition. 

Tn  nervosa  affections,  eapecially  in  neuralgia^  in  skin-disrases,  in  fiict, 
in  any  chronic  itiHordi^r  in  which  the  patient  ia  foebto  and  prescnta  a 
condition  of  f^enernl  depraved  nutrition  somewhat  similar  to  tliat  eeea 
in  coneiimplion,  coddiver  oil  may  i)e  eyhibitcd  with  advuntaiite. 

Aduimstb-vtiok. — ^Tbe  darlc  oil  has  boon  esteemed  roost  liifibly  by 
some  authorities,  oapooially  by  Do  Jongb,  who  asserts  that  it  contains 
more  of  the  biliary  principlea  than  doea  tho  pale  oil,  and  even  believes 
that  the  products  of  decompoaition  in  it  incroaso  its  beneficial  action. 
It  is,  however,  never  employed  at  proacnt,  becauao  of  its  exceedingly 
repulsive  lasie,  and  bccauao  It  la  vory  prone  to  dixagroc  with  the  stom- 
ach. One  of  the  dilHoultlos  in  the  umc  of  even  tho  pale  oil  ia  the  veiyi 
common  real  or  imajpnod  inability  of  the  patient  to  talco  it.  Without 
doubt,  tbis  very  often  ariaes  iVom  ita  naii«oou8  ta«t«,  to  Iusaou  or  di^ 
guise  which  variona  oxpodionts  are  rosortcd  to,  with  more  or  less  dotibt- 
ftal  succoOT.  Sometimoa  a  piece  of  ault  taken  into  tho  mouth  jtut  bofbro 
the  oil,  which  in  nl^o  immodtalcly  followed  by  another  lump  of  itail, 
vuffictM.  It  IA  SHtil  that  acme  prefer  th«  oil  in  emulsion  made  with 
some  strong  aromatic  water.  The  addition  of  an  oqual  part  of  glyco- 
rin  and  ono-tialf  to  one  drop  of  the  oil  of  bitter  almonds  to  tho  dose 
certainly  lessons  the  taste  of  the  medicine.  Some  patients  take  it  best 
in  tho  ttoth  of  ale  or  porter,  the  glass  being  first  half  filled  with  tho 
matt  liquor,  tlien  tho  oil  being  carelblly  floated  ou  tlio  top  without 
toucbini;  the  aide*  of  tlie  gla-iH,  and  the  ruinaindi>r  of  the  robide  put 
upon  the  top  of  It.  Host  of  the  patienta  requiring  oil  are  aW  benefited 
by  the  use  of  alcohol ;  and  my  experience  with  the  rwmcdy  ia  that  the 
moat  generally  suocensful  plan  of  exhibition  is  to  place,  according  to 
tbo  exigesciea  of  th«  case,  from  ono  lo  three  tabloapooiifUla  of  whinlty 
or  brandy  In  a  tumbler,  ad<1  not  so  much  water,  put  the  oil  in  the  centre, 
and  to»»  t)i«  whole  down  the  throat,  the  head  boiug  held  well  back,  the 
mouth  wide  0]>en,  and  tho  lips  not  touched  by  tho  medicine.  Tho 
•timulua  of  tlic  alcohol  odcn  enables  tho  stomach  to  digest  the  oil 
whoD  otherwiao  it  eould  not  do  so.  Sometimoa  it  ia  necessary  to  com- 
mence with  a  single  small  daily  dose,  even  a  single  tcttspoonful,  which 
la  boat  token  at  bedtime,  and  gradually  to  incroiMO  the  amount  as  the 
patient  becomes  habituated  to  it.  Children  almost  always  learn  to 
tolonito  tho  taste  nf  the  oil,  or  oven  become  in  a  Khort  time  fund  of  it. 
Tlie  nana!  doso  is  for  an  adult  a  tablespooolVil  throe  or  four  times  a 
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diijr;  for  A  cMM  on«  irear  oM,  a  teaspoonfUI.  When  infonU  cannot 
(tii*eet  ctxl-ltvoroil,  tntinctiontt  may  soraetimea  be  practised  with  ndvan- 
t«^  T>n.  X.  A.  Rnndolpti  nnd  A.  ¥..  Roussol  BtJite  that  thoy  have  eeeo 
in  such  cascM  tbo  oil  appear  ia  the  ficcvs  (Phila.  Med.  Times,  xiv.  339). 

ACmUM   PH0SPH0RICCJM-PH08PHORIC   ACID.    U.S. 

PhoHplioric  iiciil,  which  ruwiillH  from  the  liiiming  of  pliONphora4  in 
Uie  nir,  is  propurod  by  llio  nclion  of  nulphiiric  acid  uj>on  boni^iMh,  which 
conMiNl^  chicUy  of  tlio  phospbntc  of  (.-alciitm.  Tlio  officinBl  ncid  in  tb« 
triboxic  Rfivl  of  choint»ttt.  Acidum  Phoi>pkOTicum  DUuttim,  VS.,  con- 
tains iwonty  pur  cent,  by  wciglit  of  tbo  tttroiigor  neiil.  U  i»  ft  color- 
low,  inodorous,  apur  liquid,  of  a  ayrupy  con«iwtcncc,  which  hag  m  very 
acid  renctiOD,  but  i»  not  corro^iTo  to  animal  li!<!mc)i.  Thobib«(C 
pjrophwphonc  ncid  i»  ouid  to  dc  i>  cardiac  Wid^tiYC  (Joum.  <^  Anat.ami 
P/iymi,  xi.). 

TuEiiAPECTica.— Phosphoric  .tcid  hns  bcon  itmd  to  »  eooMidorable 
extent  abroad  as_a  tonic  and  altcratiro  in  scrofuiovs  affedJoM.  Upon 
tbo  dipcBtive  organs,  in  my  oxperionce,  it  has  little  or  no  effect)  and  I 
bavo  noTcr  bcon  ablo  to  porcoiro  tltiit  it  isat  all  a»triiigcnl  or  cxoils 
any  altorntivo  iiiHucnco  upon  tho  glands  o(  the  alimenUiry  canal.  In 
scrofiilottis  and  rickets  it  is,  (  think,  infonur  to  the  pboiipliaioi. 

Pbosphatb  of  Calcium. — The  phosphate  of  calcium  is,  as  is  well 
known,  an  essential  iii;^dient  of  bone,  of  which,  indeed,  according  to 
the  analysis  of  Borxelius,  it  foniia  more  than  Ally  por  cent.  (  T^aite  4e 
Chimin,  Paris,  183.^).  It  should  not  be  forgotien,  however,  that  it  exists 
in  notable  qunntities  in  all  the  tissues,  and  is  probably  as  cesenital  an 
ingredient  of  thoir  structure  a*  of  ihnt  of  bono.  Whenever  it  is  taken 
out  of  tliu  food  of  aiiiniuls,  alt)iougii  they  be  otherwise  well  fod,  imooer 
or  later  iliey  wuhU',  sicken,  and  die.  Cliosnat  fed  jdgeons  e.ioliuively 
on  corn  eonitiiiiing  very  little  of  the  phosphate  of  calcium,  and  funml 
that  aflvr  iioniu  muntlis  they  wasted,  were  alTeotod  with  dian-hOMi,  and 
died  {Camptaf-RaiJus.  t.  liv.).  According  to  RolofT  (  FircAew'a  Archiv, 
Bd.  xlvi.  p.  302),  u  lienl  of  cowi  which  had  been  fed  upon  hay  IVoin  a 
ocrlain  moiMlow  woro  very  much  out  of  heallli,  and  aiilTured  from  fra- 
gititas  osstam.  On  exuini nation,  the  huy  wiis  found  to  bo  nearly  freo 
IVom  earthy  suits,  and  upon  buno-mcul  being  given  to  Uto  cowa  tboy 
rocoverod  thoir  health  in  four  wcokii.  The  name  aullwrity  ftirther 
atat«e  that,  in  some  meadows  with  wliich  he  in  nc-qiiaintud,  the  disease 
is  endemic  among  the  cows  becsiuso  the  gross  is  ko  ])oor  in  phovphatea. 
Haubncr  also  affirms  {Schmidts  Jahrb.,  Bd.  cli.  p.  I.'t3)  ihai  cattle  fed 
exclusively  upon  potatoes,  or  upon  roots  very  poor  in  phosphates,  fail 
to  fttten,  become  weak,  and  are  apt  to  eufFer  fVom  cariee,  but  that  if 
tha  f>hosphnle  of  calcium  be  given  they  rapidly  improve ;  and  K.  Voit 
(^m^tacAr.  f.  Bioioyu;  xvi.  19S)  stales  that  rachitis  ^itliout  emaciation 
can  bo  produced  in  tliree  or  four  wteks  in  young  dogs  by  taking  the 
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pliOBphato  of  calcium  out  of  tfao  fuod.  Ilognr  (^Schnidt'a  Jahrb.,  Bd.  cli. 
p.  138)  hae  considsrod  tbo  absorption  of  tho  ptiosphato  ofoatc^urii,  wfavo 
pveo  M  n  moilirino,  very  doubtf^il,  because  when  bo  oxhibitod  it  fVcoly 
there  was  no  incrcaso  in  tho  amount  of  tho  pbosphoi-ic  acid  or  of  tbo 
oaKby  bases  in  tho  urino.  BoUer  (JitiJ.),  on  tbo  othor  band,  has  fuuud 
tliat  if  tho  dru;;  be  given  to  thoeo  wet-nuraeB  whoso  milk  contnina  an 
ftbnormally  small  amouut  of  pbospbates,  the  millc  soon  bocomes  rich 
in  the  earthy  mUs,  and  L.  Perl  ( Virchow's  ArcMiv,  Ixxiv.  54)  baa  found 
tliat  adraiiiiscration  of  tho  pbosphatfiB  b  followed  by  an  increase  in 
their  amount  Jn  the  urine.  Farther,  Albei-t  Rieeell  (Ifoppo-Seyter'a 
iedicin.-chem.  Untrmifh.,  p.  318)  haa  shown  that  the  pboaphAtca  are 
Bllmlnalud  by  the  inlosliiiea,  and  thcrefbra  that  even  if  it  were  a  con- 
stant fact  tlmt  their  renal  ex^.retion  ja  not  augmente^l  by  their  admin- 
liitration,  it  wouid  not  prove  that  tboy  are  not  absorbed.  M.  Tei»aior 
haa  found  Ibiit  in  ihu  unily  8taguH  of  pbtbinlA  theru  !»  a  vcr}'  j^i-etit 
incroaxo  in  the  oxcrotiou  of  tbo  earthy  pbo'tpbnteit  by  tho  kidney  (La 
ifouvrmfnt  Mitl.,  Scpl,  ISTIi),  and  tlic  rcsoarchcB  of  Prof«<»!tor  Bt-noko" 
{SeAmidl's  Jahrb.,  Bd.  cli.  p,  ItiH)  nru  naid  to  have  »liown  that  this  in- 
mmto^  rfti|*)  ojjipinatioii,  whit-h  i'lamly  OCi;iU3LiBJe)£Jl£al-lUU]^4!i)Qaa(Vi 
JB  not  nccompanicd  by  any  InorwiBO  in  tho  amouat  ingostol  in  ihc  [quA, 
ordocrouo  of  tb<  amount  eliminated  by  the  intOBtipos.  and  that,  coo- 
■flquently.  there  w  a  yory  decided  wasting  of  tbo  nornint  iiliiiiili  m.  ■;  of 
the  body.  ~Thi«  boirig  so,  the  nse  of  pbospbatca  in  iIil-l  li-  ^m  •  t,  as 
rational  as  that  of  U-on  in  Ano-mla. 

Tbeeupevtics. — Acpordinji;  to  Diimrt  (_ArcMi>ai  Gifn.,  do  b4t.,  t,  xv.), 
to  Beneko  {loc.  cif.),  and  to  Teissier  (loc.  cl^),  the  diseases  in  whieli  tho 
plioaphale  of  cAloiuin  is  ospecinlly  indic-ated  ai-e  rachitis,  osleonuiiacia, 
phthUit,  and<cro/iif"ar>.  It  is  evident  that  the  indications  for  the  earthy 
iMllfl  aro  very  »tronr:  in  tiiu  ur-^i  two  of  these  affections;  and  clinical 

cxperienou  baa  oeit.i:  i  _■  I i  i  lie  results  of  « /"■lO/CE^^^oniBg-    lo 

tero/ato^fu,  tlie  call  tii  lij'  hiu^-  i-  ciot  so  |)lain  ;  but  Professor  Beneke 
•tatus  that  in  many  cases,  if  the  urine  be  examined,  it  will  be  found  to 
be  ah  normally  rich  iti  i:i(  iliy  jlni-i-liaii  s.  and  that  under  those  cireura- 
Ktaneca  the  rcimidy  i.^  >.i'  ili.'  ^■n  :iK  -.t  vulne.    Coses  are  not  rare  of 

iLii:ly  well  nonrUhed  and  rp- 


diildron  of  hIow  development,  oil n  m  < 
bust,  and  yet  nxjly  pale  and  witii  fl^illj 
nymptomit  pr  iDttrka  of  serofuhwi^  I'r  oi 
Btanccw.  tho  child  !•  in  a  condition  ulij<  I 
oji  and  of  the  value  A!  thf^io^ini»t  ■ 
CM—  of  deia\itd  yHiftB  after  /nn  ' 
indicated,  CBpeciallv  finee  T'j  f  i 
that  when  piven  to  animalw  ^  li 
inioD  and  makes  the omlliitabnt^'n    ..i . 


V  l1>->h.  hut  witlimit  any  distinct 
r:;i  Ijj'.n,  Tlj.!.  r  'hv-n:  circum- 
'  '  iiiiitof  Uio  diathesis  sjioken 

:  L  .4k:ium  I  have  no  doubt.  In 
I'  jiresont  remedy  la  seemingly 
1^)  has  expcrimon  tally  provwl 

-i  have  bfun  broken  it  hastens 

li.avy  and  firm.    The  phosphate 


*  I  h>Ta  not  h*d  4MM»  U  lb«  sri|[inal  mpmnic  or  Bvoclic,  Zttr  WttfHf<ag  Jm  /*<  i^jiSart 
Smtkm  i»  fijtiirlcf.  ttit  lit  ijirur.  Balthimf,  Mutnfg,  IK70. 
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of  csleiam  kaa  been  rwowMwwiwI  In  varlooa 


other  tlan 


itioMil,  bat  tU  valat  a  ataek  mora  doabtftiL    Bcnaett  oorudwkI*  I 


tn  etroniej 


Uit;  Viorwy  {Jomnu  At  (Am.  Jtil.  u  ix,,  1863),  __ 


in  tba  wtaurTkagi*  of 


PnfoMor  W*n^»  mUb 

atKBtioii  to  Uit  OM  of  '*  'lirBf  irT**rT  '^  boUorw  th&i  it  «nrto 
as  I&fliwDOo  oo  Um  fatiu,  m  th&t  woneti  wUo  hftve  boroe,  U  may  be, 
ool/  rMblticor  KTofUbvtM  cktklreii  vOl  being  fortii  bwUlhjr  oA^ving. 

AMtnnszSATioM,— Tb«  C£.  Pharmieopcek  reoogxuBoe  tba  Fredfi- 
lattd  Pkotphate  c/  Catetum  (CiloiV  AoqNbu  iVtwqitfafu),  a  whit«,  iiw 
odoroua,  ImIoIbm  pow(I«r,  wliich  la  propuvd  by  dittolTiog  boD»«»fa  in 
murialie  acid  asd  prectpiuting  wllb  ammonU.  This  may  be  smployed 
in  dww  of  Um  gmiu  Uuve  or  finr  Uni«a  a  day,  bnt,  owing  ui  its  in- 
aoltd)iUty,  it  not  ao  tiacfUl  «•  Uie  wMalled  fiKteyUyAiif^  <^  /ura  Thi 
prvpaimtioD,  originally  uggeMed  by  Duxart  and  Bhuhtt  (^Arehists  G- 
L  XT.  p.  S7),  is  mada  by  tJte  action  or  lactic  acid  upon  Ute  phospbat< 
of  oaidnm,  and  was  found  by  thoM  «xperiin«num  to  b«  solulde  lo 
proportiooB  Dot  ooly  to  waicr  but  alao  in  tb«  gastric  joien.  Tbetv  b 
pr^mred  by  ll>6  dmggiats  in  tiiia  city  an  emulwon  containing  6tly  par 
oant  of  cod-lirer  w\  and  two  graiiiA  of  the  lacto-pbo^hate  of  Unto  to 
tba  draolun,  wbk-b  has  appaarad  to  mo  to  be  tba  bwt  of  all  tbc  altota- 
tin  prapaiationa  in  .cages  of  tho  character  spokwn  of  in  the  aMctioy  on 
ihafapeutica.  It  certainly  ta  vwy  often  Okoni  easily  digested  tfaaa  lb* 
pitre  oil.  Thtt  doao  is  a  t«as))Oonfbl  to  a  tabke^toonAil,  or  «veo  mn^ 
according  to  tb«  age. 


aUfl 


^m  V 


ITniler  tba  namo  of  dtemkal  ftiod,  or  comf«ti\A  tyrvp  of  tKt 
fkata,  a  v«ry  oomploz  preparation  baa  boea  mocb  naed  in  diaonl«n 
attondttd  with  impairod  nutrition,  such  M  tbo  lat  lo-pbo«phato  of  lime 

bsA  been  rocommvn'JuiJ  io.     I  liav»  >i«,j  ^  ■ni"' -rith  ii.  but  vary 

mocb  doubt  its  boinj^  superior,  or  uvud  oqiut,  i  lur  drug. 


COLCmCI  SBMBN— COLCmCUM  SBBD.    UA 
COIXHICI  RADIX-COLCmCOU  BOOT.    U.S. 


Colchlctim  autiimnalu,  or  mtadow  taffr^n,  wbo«o  product*  the  above 
drogsam,  isn  liltlo  plant  growing  is  Coniiiivnul  Europo  and  in  EoglaaiJ. 
ft  la  DOl  really  tbe  root  thai  is  officinal  under  tho  name  of  colobioum 
root,  but  tbe  thickened  swolUn  end  of  tbe  etcm,  with  tbe  little  bulblet 
whoM  office  it  is  to  develop  a  now  plnnt.  This  conn  is  solid  and  flosby, 
an  inch  and  a  half  to  two  and  a  half  inchos  in  Ivnglb,  with  a  lougiiudinal 
gnxtve,  liaving  a  nail-like  process  (thu  bulblet)  at  its  baso.  lu  Uta  sbopn 
it  is  very  commonly  kept  in  transvoree  slice*,  which  are  notched  and 
cordate ;  the  taaie  Is  bitter,  hot,  and  acrid.  Colchtcum  aeeda  are  nearly 
romiil,  about  an  eighth  of  an  inch  in  diametor,  and  of  a  bitter,  acrid 
taste.  Tho  nctivu  principle  of  both  aoed  and  corm  b  an  alkaloid,  Od- 
chicine,  whoM  individuality  waa  first  made  out  by  Geigor  and  Ue<M 
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According  to  Hiibler,  it  is  slon-ly  soliiltlo  iu  nalcr,  rcuilily  »o  in  alcohol, 
and  not  at  all  so  iu  elher :  vhb  conoentratad  nitric  acid  it  makes  a  rtolot 
aolulion,  which  when  diluted  wiUi  water  becomee  }re11ow;  with  ooncon> 
trated  aulphuiic  auid  it  slrikai  an  int«nse  yellow.  ]ly  the  action  of 
mineral  aclda  and  by  other  ageuoiea  it  b  resolved  into  a  brownish-greei 
insoluhlo  ruiit  aud  a  cryniailiutble  neutral  eubstauce,  soluble  in  water, ' 
Colchiceinc. 

PuYKiOLooiCAL  ACTION. — When  takcii  in  doiw!  of  sufficient  bIjic,  col- 
chieiim  a<;t«  upon  man  aa  a  poison,  proiiuciiig  repmtoil,  micontroilabltt , 
fomiting,  withjiausca  and  retching,  and  ulxo  violent  purging;,  at  firal  off 
Bcrous  otiaracier ;  a ftor wards  tho^oMuigos  boooma  amallor.  more  mucoun, 
witti  llakoa  in  them,  and  fioally  in  aomg  caaea  bloody.    Abdominal  pnia 
may  bo  absent  or  preaent.  bat  if  preaapt  is  ifenerally  griping;  iomotima  " 
there  is  gaatrie  buming.    Ncrrona  Bymptoma  h«Ya  bean  prominoot  in ' 
wmo  of  the  eevare  oaaea.    In  one  inatanoe.  it  ta  aaid.  afoelingof  numi). 
MBB  or  pncKung  wai'oomplaincd  of  by  the  patient ;  bm  thJa  seema  no'' 
to  be  common.    fipMnia  up)  ypry  fregnant,  and  eomotimee  COTtvulsioosl 
which  may  bo  fatal,  are  pyea^nt.     Muacular  paina  are  not  rarely  ex> 
perienoed,  in  some  comch  replacing  the  apoHtns,  and  probably  Iu  all  other 
caaea  coincidont  wiUi  llivm  'n  great  muiwular  weaknoaa,  amounting,  as 
dentb  approaches,  to  paralyxiA.    Finally,  a  condition  of  collapse  develops 
itaiftlf,  the  cii'Ciihilion  faitit  more  and  niuro,  (ho  putw,  which  baa  boon 
frequent  and  fvcbUs  become  rapid  uud  thready,  the  skin  cold,  pale, 
or  Livid,  and  bedewed  with  ewoat,  and  demth  fh>m  exhaualion  roaults. 
Conaciousneaa  is  preserved  until  tho  last.    The  effect  of  lethal  doeoa  ofj 
cotchioam  on  tho  urinary  secretion  varies ;  sometimes  the  kidneys  seen 
to  bo  nearly  unnlTectod  nimost  to  the  last;  sometimes  their  ftinctional 
activity  ia  decidedly  increased,  but  iu  other  caaes  it  is  diminished,  and 
oven  suppression  of  urine  haa  been  noted.    TUo  symptoma  produced  by 
tho  largest  therapeudo  do9M  of  colobicum  are  slowing  of  the  pulse, 
nausea,  vomiting,  abdominal  uneasiness,  Irarborygrai,  and  iVos  purging, 
together  with  a  sense  of  prostration  and  of  woakuesa.    The  occiirrenc 
of  the  inflammatory  changes  after  the  hypodermic  injection  of  colchi- 
cine provea  that  the  irritant  principle  of^colcbicunt  acta  by  ab«arptton, 
■nd  that  the  JntcstinHl  aymi)toina  are  not  simply  due  toaTocal  action, 
^■doduetlona  confirmed  by  the  chemTcal  experiments  of  Aaclioff,  who 
found  colchicine  in  the  liver,  kidneys,  heart,  lungs,  and  blood  of  a 
rabbit  poiaoned  with  ono  and  a  half  griuiis  oTTt, 

Upon  most  auimabi  cotchiciim  nctt  very  much  oa  It  doc«  upon 
man.  In  poiitonuun  duHitt  producing,  at*  prominent  Hymploma,  wvere  and 
oftoa  bloody  purging,  vomiting,  great  proatration,  «mbarm«od  rcspIrO' 
tioii,  finally  nturo  or  loM  prunouneed  paralynia,  and  death,  not  rarely 
preceded  by  convul«ionA.  Boflox  actiona  are  lemtene<I,  and  finally  abol- 
ished (AlberH,  RoMtbach),  in  the  frog;  hut  RoMbnch  afBrmt  that  there 
is  a  precedent  atagoof  convulidona  with  cxcoHaive  reflex  activity;  in 
warm-blooded  animals  this  fintt  stage  if  excitement  ts  rarely,  if  ov™ 
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eeeD.  According  to  tho  cUiborutu  uxporimonto  of  ItossLacli,  the  motor 
nerves  and  tbe  striated  musclvs  nrv  not  afFootod  by  tlio  jwison,  but  tho 
bigber  norro-ccntrc^  iho  Hpiii»l  eoni,  itnd  tlio  pcripiicral  Honitory  nerves 
bufl'ur  polity.  Tho  winic  obitcrror  louiiil  thai  iiw  circulation  wad  vwy 
litlto  ii)flucii<.'0(],  that  llio  piiuuinogiistricit  wim-v  not  alToclcd  until  noar 
duatb,  and  tbat  lliu  splnncbnic  luid  intcKlinal  vagi  escaped  altogutbci 
In  no  i-ano  do  rcflvx  ttpinal  c-onviiUiuns  occur  at  any  timo. 

A  curious  fact  notieud  by  SihrotT,  whicb  sbowii  that  ooluliJcino  roally 
liAH  little  direct  influcnco  upon  tho  aon'ous  6yHtom,  is  tliat  tho  rapidity 
of  dcrith  is  not  at  all  in  proportion  to  tbo  sixo  of  tho  done.  Thas,  in 
his  oxpurimontK,  tho  fatal  roftull  ot-cunod  in  nibbilit  after  one  and  a 
half  grains  of  tlio  alkaloid,  in  fourteen  hours;  after  linovn  graine,  in 
etoToo  hours.  This  fact,  wbic-h  has  boon  cMinlirmcd  by  RoBsbaoh 
(Pharnxak  Utttenuch.,  Bd.  ii.  p.  24),  eeoms  to  bo  oxplicablo  only  by  the 
supposition  that  colchicine  kills  chiefly  by  its  irriuut  action  on  the 
alimentary  canal,  and,  not  being  in  any  dose  corrosive,  requires  time 
TO  work  ont  tho  fatal  result,  through  tho  inslrumeotnlity  of  a  gastro- 
enteritis. 'YhU  deduction  is  conflrmed  by  tho  long-protracted  course  of 
tho  poisoning  aftcri'inall  cIonca.  Thus,  AscholTnolcd  dvath  un  the  ninth 
day  in  a  pigeon  which  had  rocuivcdonc-fourthof  agrainof  iho  alkaloid. 

Aft^  death  JVom  colchicnni,  the  blood  is  generally  found  rery  darit 
and  iinperfoelly  coagulabfo ;  b_ut  whether  this  is  due  to  a  direct  action 
of  the  poison,  or  ia  tlie  result  of  the  slow  tlcath  %  asphyxia  and  cx- 
h^jytion.  \p^  n^^beo^t  (|ft<.iiniBft<|.  Tho  eblef  3ian|ma  aro,  however,  in 
the  ftliinonterv  waali  the  niuooM  membTune  of  wbletria  tnuch  swollea, 
iatenwlv  iynff***^i  »oiP»tiinc»  wwhyBqottc.  or  wlUi  biooQ  tree  lo  ibo 
Inteetinc. 

Goiger  {Annal.  C/iein.  Phann.,  vti,  274),  Hoppe,  Asohoff  (FTerfrf- 
jakrctidtrifx  far  Prakt.  Pharn.,  vi.),  Schroff  (Oalcr.  Zeitschrijt  f.  Praia, 
ffeilk.,  18S6),  and  Albors  (DeuUche  KUnik,  1SK6,  xxxvi.)  have  expori> 
niented  with  coUkicine,  and  have  sho\vn  that  it  causes  syinptoins  siio* 
ilar  tc  those  produced  by  colchioum,*  of  which  it  is  without  doubt 
tbo  active  priueiplo.  'Die  closer  studios  of  Sohaitanoff,  Hoasbach,  and 
Paeohbis  (^Schmidt's  Jnhrb.,  eel.  232)  appear  to  have  yielded  contra- 
dictory reoulte.  Sehaitsuoff  and  Paaehkia  found  that  the  alkaloid 
notahly  infTeascs  the  arterial  pi-eesure;  Eoflri>ach,  that  tbe  ^realatjon 
is  bill  IJKl.  :ity..i.i.rj;  whilo  in  Itossbach'a ejcperimenta  there  was  a  nar- 
co«is  which  seems  to  have  been  replaced  in  ilia  experiments  of  Pascli- 
ys  by  a  ]^i-<'ii1iar  loss  of  sensibility.  Tbe  last  obserrer  noted  alau  tliat 
neithiM  M.<  a^i  uor  the  sglaoc^nics  were  affoeted.  Alt  obserron  ap- 
pear to  agix:u  in  Slating  f  that  the  chlof  force  of  thepoisou  is  expondwl 


*  Dr.  R.  Leolnt'g  •xp«rioiMiU  (fittiit.  MtJ.  and  Surg.  Jtuni.,  v«l.  Irt.,  Id  I J  uftj  boom- 
p]o}'«d  fur  oaiuparlnOD.     II«  UMd  ooloblsum. 

t  fDfoituDiiiciy,  Ibo  workj  of  atalf  ftU  tliia«  Inmtlgitan  ar*  kna«a  l>  m«  cnl^  tH 
(c«on<l-huid.  K<i[  hiiTing  had  lettm  M  tb)  ari|iB»l  paiivn,  I  ban  ban  Kiretd  1*  d(ip«Ml 
Vpng  sbtlncU  l>  tarlou  JaiUDKb. 
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^Bflthe  alimentary  canal,  »t  leaat  In  maiunmlB,  and  tliat  atUr  dolli. 
oven  wiioD  tho  alktUAM  has  boon  givon  hj'podennioallj,  the  intoetiDnl 
mucous  membrano  ia  fottpd  Diuch  inflamed,  oa  ia  also  my  ft<equ9iitly 
the  inner  ooat  of  tho  stomaoh.  P;iac-liki«  bag,  found  that  th«  BfffPiltl 
excitability  of  intartinal  pai^fltalwis  by  yalvftoiaaiion  of  tbo  pneumo- 
^■^Iric  Durga  to  dflatrortid  hjf  eolLhioiiio. 

Tbe  action  of  poisoDOUs  dosoa  (one  to  two  grains)  of  eokhieeine  bai 
been  elutliud  upon  dogs  by  Dr.  Samuel  H.  I'ercy.  TUo  Bymptomn  are 
very  Bimilar  to  tboao  produced  by  colchicine;  they  are — increase  in  the 
frequency  of  the  puUe,  §evere  purging  with  t«ueeinuB,  vomiting,  finally 
gri'at  slowing  of  tho  pulse  and  failuro  of  the  heart's  action,  and  death 
without  eonvulsions.  The  urine,  at  fimt  increased,  was  sftcrwanla 
Bupprosscd.  On  post-mortem  exauiinalion,  the  niucous  mombrano  of 
the  tnt«Htiuos  was  found  highly  inflamed,  that  of  the  stomach  slighlly 
so,  and  the  heart  and  arl«ric«  were  filled  with  black  tarry  blood,  similar 
to  that  of  coU'hicino-polaonlng.  On  tho  other  hand,  Paschkb  asserts 
that  one  and  a  half  grains  of  colcliiceiiio  injected  into  the  jugular  vein 
of  a  dog  produced  no  roaulls  whatever.  It  is  evident  that  the  two 
experimenters  had  ditTerent  subHtancm. 

The  main  Interest  to  the  thorapoutist  in  tho  pliyslologlcnl  study  of 
colchicuni,  of  course,  ia  In  regard  to  iu  action  in  small  thompuutlo 
doses.  The  mo^t  ttmmlnartt  reanlt.  yf  t^j^  jpgip^tlnn  qf  tnieh  amouiila  ia 
ga!tlro.intcwtinal  iliatm-^Buofi.  aa  shown  hr  tM'^"''^'^'  '""^llMfS  fi»li<'l<y 
gain*,  bQrboryj;ipj.  IjBMjtjf  appetite,  mfwlornto  purgjifg-  and_  sornoUmos 
pauscft, — symptoms  differing  in  dwfroo  only  from  those  of  poisonmg  by 
tbg  drug.  Bofoi'o  thoy  como  oiii  howgrOTi  tb«n  is  a  lowering  of  tho 
pttBO-rntc,  soinetinm  M.pnoh  g  twclyo  baats  per  minute,  upon  tho 
sfcln  thoiBodicine  oociwlunatly  acts,  producing  in  boid^  in^e?  dl<iphore»i$, 
and  it  in  daid  that  the  ttmonnt  of  tbia  aotion  ia  in  iuvcTvo  rulio  to  tho 
^ect  oa  the  bowola.     Accoi-ding  to  Sclu -aT   Hi-     ii' hundredth  of  a 


gntin  of  eotc/ifdnc*  is  rather  more  than 
duoM  purging,  lasting  for  aovcral  di , 
distroM,  ft  pulso  at  fir-'   Ltt-'r^   li,; 

sccrotion  of  thick  ktcriii   i-'  \ 

Vertigo,  hoadacbo,  iguBciiliir  wi  ;iliti>, --, 


till.'  Hii.inj_iviitic  doso,  and  prtv 
V,  irh  griping  jiai na,  ooi^nkl 

..I.I  I  '.viitil-  ;ir.'cl,  1-iiioJ,  and  a 
1,  V  ii.'ri  I .!!-.  -_\  iin.ii.mi,  sucn  as 
wlyii  li  may  be  prc-^l  nr  (he 


•  I>t».  Miiiret  knil  Conibeuulo  (<,'nwj>(n-/;»iii/i.i,  oi«.  ill')  li«rfl  mnilo  a  wri«  ut  expert- 
meoti  to  <lel«rtain*  ibc  •hue  at  aulFlilrimi.  They  Ond  tlMC  ir  gitta  by  tlis  >totiu»h  it  oaasM 
■ban  ia  Ibi  diKvof  O.Ono:  i^mm*  ji- '  •  :!<  ..-i  n..i„v  in  (he  loner  uni mala  no  dltrrbnft,  but  pol)-- 
•rfa;  of  0.00026  gmniDg  |ier  kllugmuitut.',  iiukul  iiuif^iun.  vith  k  IUll«  gFn*ntl  dq>rfwlaai 
uf  0.0D04TO  giBiomn  per  klloi^inD*!  (lolenl  blooil;  diarrbiBa.  wiUi  uUvdUiid,  tKiljriiri*  >nd 
gnM  fffblfnm,  louniitig  of  Iha  tatuptrotura,  mai  npli  mpiralios.  Olioa  b/podcriulcktl;, 
(ba  iliur«ll«  duae  ii  O.nOOli  gnunow,  tbe  purgative  doM  O.OOdlfi  gnunm*,  mnil  Ilia  Uxio  doM 
il.aooji  (ratame,  psr  Vilognmmii.  Wh«n  glxn  to  tbo  h«kllh]r  hmd  b;  tbe  moiilb  U  pruiluoM 
in  d'liM  of  0.D0P2  to  D.OOJ  gninoi*  uiM  bculub*,  muiKiiiIikr  makoeM,  ibdamluul  p^U, 
luervwed  rrecjuepe;  of  th*  ]>alw,  (hint,  Inoroued  dlnreaU ;  io  iotiM  of  O.DOi  gtunne,  dUr- 
rb«>  sad  dimiaolioB  of  tb«  urino.  In  M|>eriaianU  npoD  Ihd  goaty  lndlTidiuli  under  tike  In- 
flseBce  of  •  purjtatiie  dote  or  eolchiolae  (O.OOUfi  gntioine)  tbe  srioe  wh  lca»tinl  in  qouitltr, 
w  wM  tbo  the  ellmioatl-.n  of  arn,  bul  tbaelimiiKtioD  uf  urie  Mid  we*  dUtocU;  intwwi. 
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result  of  the  (nlmintotraUon  fif  colcliinuta.  gi-c  pnrtMibtY  fTTMihrtlf 
upon  the  ga8lfo.ii>tfflit;nnl  irriiAiwn  U  jH  «vi<lcut  tlutl  colobicuni  tn- 
Joaitces  the  bowels?  pn-v-tiully,  uid  probably  iii  lliU  w>y  act*  m  *p 
eCnunaiivo.  l)ut  hi  iii  nuiuto  doMs  oftvn  tuoJ  witb  MlvaaUga  in 
(Ummo,  puri^tiS  ''"^'^  ""^  occur,  itnd  vonMiiucnlty  incranMiyd  olimtna- 
tJoo,  ir  it  tukw  place,  niiut  liu  lUrou^h  tho  kidno^tt :  gixat  inturwt 
thoreforo  sttachos  to  tho  inSuvnoo  of  tbo  romody  upon  tho  urinniy 
aecretioa.  In  considi^ring  tliiit,  (ho  olft;ct«  of  poinonouH  ntid  of  thora- 
peutio  dosw  must  not  bo  vunfoundod.  fur  it  in  voiy  evident  that  no 
irritatioa  wbich  caueca  Bupprouion  of  urinu  miiy,  when  pi-uMint  is  a 
much  milder  d^groe,  produce  an  iuLTuu^ed  flow. 

It  Moms  v«vy  cortAiii  that  in  mudLTnlo  doi>o«,  rupeatcd  ut  n^ular 
intervals,  colcbicum  vory  o['tun  ipcrwwoa  tho  flow  of  urJno.  In  1828, 
Cheliiu  annouacod  that  during  ltd  adininitilration  in  gout  tho  amount 
of  uric  acid  oliminatud  \*  nvarly  doubled.  Dr.  R.  Lowin«  (Edinbargh 
JUedictti  and  Sur^icnl  JDurmil.  1841,  vol.  Ivi.  p.  £1)0)  submitted  tbti  urioo 
of  eovorni  peiitonH  BuftV-ring  from  gout,  taken  bofore  and  after  the  ad- 
ministrotion  of  colcbicum,  lo  Profoeeor  Ohrietison,  who  found  in  the 
colcbicum-uriao  tho  proportion  of  urea  nearly  double,  nod  that  of  uric 
amd  groutvr*  than,  that  of  the  other  specimens. 

In  1852  Dr.  Mnchtgan  (Edinburgh  Journ,  Med.  Sci.,  3d  eoriea,  vol. 
xiv.  p.  24)  aoalyzwl  tho  iii-ine  of  three  cases  of  rheumatism  before  and 
after  the  exhibition  of  colcbicum :  in  two  insianccs  the  proportion  of 
ur«a  w««  very  gniaily  incnaiwcl,  thnl  of  uric  w^id  itlighlly  bo.  In  Ike 
third  casii  Iho  ofTi^ot  Juitt  noluU  hiippencd  lit  fin«t,  but  not  ullerwarda. 

On  the  other  hand,  Prol'usHor  Slillii  :<tut(M  that  Gmvm  and  Gardner 
afUnn  (hiit  thu  iinitun  dimiiiinh  undor  (he  nncof  tbo  mcdii'inv.  It  is  evi- 
dent llint  thc:tc  dilTurent  roHult»  lire  not  no  contradictO'y  im  iboy  ooom, 
for  it  is  posBiblu  that  in  ono  c^a«o  tho  colchtcum  mny  so  uot  as  to  incrooM 
Iho  elimination  of  urui,  in  anothur  that  of  uric  ucid,  and  tbnt  when  ono 
of  thedo  is  increased  the  other  may  bo  unufTeoted,  or  even  iliminiatiBd. 

Further,  when  tho  medicino  purgca  tVeely  it  ia  very  prubable  that 
elimination  by  the  kidnc)—  h  l—noned;  and  no  account  of  tliifl  is  taken 
by  any  of  lie  ohscrvorB  aIi  ...  jnginal  papers  I  have  seen.  Moreover, 
tbeMobsorvon  also  all  cuncouled  thoLiselvea  witb  noting  the  propor 
tion  of  uron  and  uric  acid  in  tho  urine,  when  it  is  evident  that  Uie 
mere  proportion,  unchecked  by  the  abwiute  amount  of  urine  secreted 
during  the  twenty-four  hours,  is  no  criterion  as  to  the  abaolute  amount 
eliminatwl.  Dr.  A.  B.  Garrod  {Med.-C/tir.  Trans.,  18&8.  x\l  348j  ha» 
made  a  dtudy  of  the  subject  in  such  a  way  as  to  avoid  thia  fUl&oy,  and 
found  that  the  elimination  of  urea  and  uric  acid  was  somelimee  in- 
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•  Dr.  Ilntlaj  (n<  Urim  nud  J'l  DirangtmmU,  Pbjla..  1873,  p.  81)  nwk**  tit* 
tbftl  Rilrihli'uin  ilininuhai  tbs  uaretlaa  ot  ntlo  mU  >ad  «T«ii  (h«  on* :  w,  bowsrw,  h«  do« 
not  cImiu  It  BKUttcy  la  gir*  U17  kuthuril;  (di  tb*  aravrljuu.  DDii  u  he  don  nol  kppOM'  U 
h*TB  iDsde  knj  olibant*  4banlaU  ouuiiLaklian  bluMlf,  uol  mush  wsijilit  it  la  tw  -|tinh>d  M 
bla  tcalinoAjr. 
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OfOAMd,  hut  thkt,  on  tbo  wholes  <x>  mnrkvd  offocl  waa  proiluced,     Dr. 

{mI  Patton  (British  Med.  Joiirn.,  i.,  18St>)  sltttM  that  in  his  experimenta 

oa  dogs  itn»ll  dnus  of  culchiciim  inorcwed  rery  distinctly  the  elimlna- 

[iliuii  ol'  ur«a  and  urio  ncid,  aa  woU  aa  tlt«  Mnount  of  tho  urine;  while 

;o  do«M  losoened  Iho  nmount  of  urinary  tiocratioD  aod   incroa^oU 

'vlightly  iho  (luily  Qliminution  uf  tii-oa  and  uric  acid.    He  believes  that 

the  i»crviU9  waa  duo   bo  an  increased  production,  because  after  the 

Ladmi lustration  of  tho  <lru^  the  tliiily  elimination  did  not  full  botow  the 

Foorni.     I  do  not  think,  howovor,  that  at  present  wo  are  warranlod  in 

considering  it  establisbed  that  colohicum  materially  iufluenec4  nitrogs- 

.aoutf  elimination. 

Tho  action  of  the  drug  upon  the  urine  during  baaltb  ia  evidently 
'eioaeiy  oonneetefl  wim  tJie  auaatlon  Wt  diaoBmed.  Here  afi;ain 
'we  And  conflicting  and  Insuffittent  testimony.  Dr.  Bird  {Urinary  De- 
posits, Phlla.,  1859,  p.  354)  quotea  Profcaaur  Kramer '»*  cxperini«)nt«  an 
showing  that  colchicuin  does  not  Inoroase  the  nmount  of  sulidit  eliiul- 
nated,  and  intiinnt«a  that  his  own  inTCatigutioUM  hud  given  »iuiiliir 
rosulta.  Dr.  Hammond  (Pz-oc.  Phil.  Acad.  Nat.  Sci.,  Dm.  1858),  on  tlto 
ber  band,  in  a  fwriw  of  exporiiufnt*  in  which  ovcry  tare  to  avoid 
illaciM,  by  innintaining  oquiiiity  iis  to  diet  and  oxorcisu,  wim  observed, 
fouud  that  while  squill  and  digitalis  only  iucrouod  thv  watvry  jinrt  of 
th«  urino,  both  tho  organic  and  iho  inorganic  solids  wura  rumarkably 
incroawid  by  culchicum. 

In  ivgsTxl  to  colcMceinf,  tho  o.tporiMont.t  of  Profussor  S.  R.  Percy 
(Anur.  Med.  Timex,  April,  1SG2,  p.  167)  indicjito,  but  uru  uiuoh  too  few 
to  prove,  tliat  in  gout  it  increasas  the  vliruinution  of  urea  and  urio  acid. 
THBRAi^fHliS.— Olif  TtnowTodgirof  tlio  ti'so  of  ooTchicum  In  dlaonsu 
is  puruly  ompiricni,  based  upon  clinical  uxperionce;  and  our  aoquaini- 
anoo  with  its  phyKiologii-al  action  ts  not  suHioiont  to  onablo  ua  ovon  to 
explain  fully  what  oxporienco  has  taught,  much  1ms  to  guide  u»  in  our 
use  of  the  drug.  Gtfut  i*  ^lo  one  disease  in  which  colchiuuni  isutmosl 
MaJTcninHy  rocc^gnjged  as  a  specJfiQ.  It  may  bo  atlvantagoously  era 
pUged  bwtb  as  a.  provggtiro  oif  the  fwroxymn  ami  to  letwun  its  sovwHty 
wbiva  dtTelopcd.  During  an  attack  of  aimt.  iiinri  tun  to  twenty  drops 
of  tho  wino  of  colchicum  root  may  be  gxhihitcd  Kvury  fouj;  hours  until 
some  decided  gvidenoe  of  its  acUon,  such  lu  n»»»cn  o_r  nligli'  pi'i-^^ng. 
Is  InJBced.  It  should  always  be  borne  in  mind  that  altliou^H .  l  ■  th-hs 
"  tho  bowaU  may  be  mefiil,  yet  when  colchicnm  [mrgns  tlii>  ^.july 
JBtUnt  actively  it  mostiy  fnil»  in  ncbleTJDg  ^o_deitiiv|l  thvnijicutiu 
Jt.  Ita  action  is  most  farorable  when  its  influence  w  iVIt  <:liicAy 
Ipon  the  slfia  fTJ  {jm  ltiil»ny»t.  To  ofTool  this  deairud  result,  it  is  oiteu 
rell  to  restrain  tlto  tendency  of  the  drug  lu  act  tipon  the  bowels,  by 
i>D)bining  it  with  opium.  Thi«  is  eiipecially  tho  case  in  dubilitated 
'^subjects,  in  whom  anything  like  ovur-purgntion  must  be  avoided  with 
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tb«  mo«l  Rcrupulous  care.  By  Uirga  purgntko  do«Ka  of  colcliioam  the 
jwroxyam  of  gout  may  oft«n  bo  supprosscd ;  but  exporionvo  has  shown 
llutt  tint  UM  of  colohioum  la  tlun^erous,  the  supprMnion  being  8om<s 
lini<«  fullowod  bv  Mnotu  iDternal  ilia^iaBti,  appai-untly  iluu  to  n  transfer 
of  ibo  gouty  iml»t!on.  Between  the  pamxyfitnfl,  cokhiviim  may  1m 
Rtentliiy  cxiiibitvd  to  llio  g  tuty  aubject  in  small  doacd  (ten  (tropB  of  tb« 
wiiio  uf  tlio  ixwt  three  t  mua  a  day);  and  ofleu  gnmt  adrnntA^  is 
dorivod  fl-ou  i\»  eoinliinntion  witli  Iodide  of  potai>niiim,  This  oom- 
binntion  U  (wpdcJally  useful  in  irregular  atonic  gout,  ittich  as  is  most 
IVequoDlly  oucn  in  women  of  feeble  nervoua  orgnnizittion  who  hara 
inherited  the  dintho^is,  but  it  noniutiinos  present  even  in  roboet  men. 
Ten  grains  of  iho  iodide  iind  ton  drojm  of  thu  colohlcam  wine  may  bv 
given  throe  tiinc«  n  day.  Sjiecmlntions  as  to  how  colchicam  ounw  gout 
appear  to  me  iiraloss  in  the  presont  stato  of  our  knowlodf^ :  until  we 
ICDow  more  of  the  physiological  action  of  the  dnig  and  of  the  nalurn 
of  the  disease,  one  theory  evcms  n*  good  im  another. 

In  rheamnlism,  cglchicuin  has  been  highly  rocommendoti  by  some, 
but  has  never  comelnto  such  genoim]  use  as  in  p)ut.  In  the  inllnnima. 
lory  variety  of  the  dieuaso  it  is  of  but  little  value,  exotrpt  in  pur^tive 
doses,  and  is  mostly  administered  in  the  form  of  Scwiamore's  Mixture, 
irhicb  is  composed  of  mag^ioeia  and  its  lulphnto  with  wino  of  oolchi- 
cum  root.  In  tubacute  rfieumatiitn,  iho  combination  of  colchicuin  and 
iodide  of  potassium,  already  spoken  of,  in  very  iiscl^il. 

Colohicum  has  been  administered  in  Tarinus  diacaaco.  but  n-hcn  there 
la  no  rhoumalio  or  gouty  taint  ia  at  prcaent  very  rarely  uiuxl. 

ToxiPui-ooT. — The  Hymptoma  of  poisoning  by  coleliieitm  have  boen 
Already  oniimeralod.  The  fatal  dowe  variea,  but  i»  nmall.  Profeeaor 
Geo,  y.  Wood  ((7^5.  iJispensffori/,  13ih  ed.,  p.  1504)  states  Uwt  death 
ha^  Iwen  produced  by  two  drachma  and  a  half  of  the  winoof  colehictim 
root ;  iinil  Taylor  (Afrdicul  Jitrifprwlencf,  2d  cd.,  vol.  i.]  reconla  a  case 
in  which  tliruu  drachma  and  a  half  provml  fatal.  On  the  Other  hand, 
recovery  has  talcen  place  afXer  the  ingcnlion  of  an  ounce.*  According 
to  the  experiments  of  Schfult',  (KlcMciru:  ia  eighty  to  one  hundred  times 
Btrotiger  than  the  flHish  oorm.  According  to  Uuinrich.f  0.1&  grain  of 
colchicine  will  produce  poiaonooa  symptoiua  in  man,  and  in  Kmhrnor'a 
experiments  (Journal  far  Pharmnlodifnatiiik,  ii.  &fil)  0.3  grain  caused 
in  an  adult  violent  serous  purging,  lasting  for  four  daya,  and  aoeom- 
patiiod  will)  severe  tenosinua^  Caapor  has  mod  duatti  result  from  a 
quantity  of  the  wine  containing  0.035  to  0,03  gramme  (0.37  to  0.4& 
grain)  of  oolehictne;  hut,  according  to  Husomann,  ixtcovory  haa  tak«D 
place  aAer  ttie  ingestion  of  0.0J5  gramme  of  the  alkaloid.  I>r.  Geo. 
W.  Hajor  (Cljniii/a  Mfd.  and  Surg.  Journ.,  Deo.  1873)  records  seven- 
teen cases  of  po' zoning  ttoia  one  bottle  of  wLne  of  eolchicum  acoda 


•  Dm  raf*  in  VUiiian  iHJitatt,  Aa|.  IMS. 
f  ((nalsil  bj  tliucmuin. 


ALTERATIVES. 


B73 


Dccuirlng  in  Hontro&I,  soven  of  which  proved  rik.a1.  Tho  [Mtionta  liml 
beon  vomitini;  and  purrrioi;  Almoet  continuously  for  many  lioura  when 
first  Bocn,  ami  tho  Bymptoms  were  oxactly  those  of  tho  stngo  of  col- 
Upao  of  severe  cholern  morbua.  In  no  catto  was  the  purging  bloody. 
ConaciouBtieaa  ma  preeorred  to  the  huil,  and  in  only  one  case  wan 
there  anything  lilce  convulsions.  There  was  decided  numbnuM  of  (he 
extremities;  and  a  peculiar  hoargeneaa  of  tho  voice  was  especiaUy 
noted. 

Tho  treatment  of  oalohioum-poiBoning  b  as  follows.  If  ihoatomacb 
and  Iwwela  bavo  not  beon  freely  evaeuated,  admioister  at  once  at 
ejaetio  and  a  cathartic,  so  as  to  empty  the  nlimontary  canal ;  allow  ib( 
gatient  to  drjql^  fi^ply  oF  ^ariP  vyniflr.  to  aid  in  thi?s<i  oporiiiiiuia  atir. 
to  act  on  tbe  kidneys.  Give  froely  of  tannic  acil  :i  iIil  ul'.  louivn 
chemical  antidote^althotish  exporJmenU  upon  uuir::';  li  i  ■  -,i>wn 
that  U  is  not  to  be  relied  upon.    To  phwk  th«  viiii    i  -  i.   l  ij  .iri^. 

ftdminbter  opium  ft^ely;  and  to  allay  iIk'  inii;!!-  i  .    lii     ;  i ( 

to  drink  freely  of  albuminous  mntt.  i,  ih  h  :i^  i,::  ii  ■  ■  -  ii  [  .  .1 
in  water :  tha  tannic  acid  havluL-  I  ■  -  ;  -  i  .  ■  ji  :i  :  i  ii  ,  iii.  i 
the  taking  of  the  poiaon,  the  domu)'  ii  -i:'^  uagl'ul  i|i_jiir  mii  ad 
vanctd  stages,  aymptoms  of  gaatro-uul>.t;U»  y^  of  ^o'lap'*"  ..no  in  be 
met  as  they  arise. 

AoMiNisTHATiON. — Colchicum  is  never  used  in  suhstiince;  the  wino 

of  the  root  i»  desen-udly  tho  most  popular  preparation.    It  has  been 

OBAortod  that  cok-hicino  hypodormically  administered  is  vepociully  efll- 

cMfiious  in  rhcumntism;  tho  dose  is  ouo-tiftieth  of  a  grain  (JJerf.  Klin. 

HVAf/t«cAr.,  I87T.  107}, 

Tho  offit-iiial  ]>rvparalions  from  tho  seeds  are :  tho  tincture  (Tinctura 
Cohhici  l^ninis — 1  lo  6.6).  dose,  half  a  tcaspoonful  to  one  and  a  hnlf 
toospoonlVilM ;  the  wine  (  Vinum  Col^Mci  ficminis — I  to  G.6),  dose,  bi;lf  a 
toaspoonful  to  one  and  a.  half  tea^fpouiifuls ;  and  tho  Jtuid  extract  {Ex- 
tractum  Cotchici  Scminit  i-luidvm),  dose,  two  to  six  minims. 

The  ofHcinul  ]>reparationB  of  tho  root  are:  the  wiite  (_  Vinvm  Colchid 
Radicii — 1  to  2.6),  dose,  ten  to  tiflocn  drops;  as  a  purgative,  half  a 
fluidmchm ;  tho  extract  (Extractum  Colchici  Radieis),  do«e,  one  to  twc 
grains;  and  tho  ^ui'd  extract  (^Extractum  ColcMci  Itadicii  Fluidvm), 
Aemt,  two  to  four  minims. 

SARSAPABHiLA  -SARBAPAHIIiLA.    U.S. 

The  root  of  Smilax  ollkiniilia  and  othur  spccioa  of  .'imilax,  woody 
vines  inhabiting  Mexico  and  Ihu  northern  portions  of  South  America. 
There  are  in  commerce  a  niunburof  varieties  of  siimaparilla,  tho  two 
most  important  of  wliich  are  tho  ffonduras  and  the  Brazilian.  Tho 
former  of  these  is  almost  tho  only  sarsaparilla  used  in  this  uotintry.  It 
occurs  in  bundles  two  or  throe  foot  long,  i.-omposeil  of  sorerul  very  long, 
thin  roots,  folded  upon  themselvoe.  tho  whole  being  hound  round  by  ft 
number  of  tarns  of  the  root.     The  liraxtlian  sai^mparilla  also  comoa 
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In  «jltndrlc3l  boitdleB,  eaoh  of  witlch  lii  cloMty  vrAppod  nboot  by 
very  floxibte  Btom:  it  mostly  boa  Tewer  rooUoM  Utan  tho  noodtt 
rarJoty.  The  «rn<)o  Hmaparilla  has  little  or  no  Kmoll,  l>ut  its  tititto 
whioh  is  at  first  simply  mucilsginuua,  soon  bocomos,  if  the  ttrat  ba 
ch«wed,  i>er«iet«&tly  ncrid.  According  to  Vrotemor  Geo.  B.  Wood,  ibe 
degree  of  (his  acridity  is  the  best  metisure  them  i^  of  tbo  ncliviiy 
any  specimen  of  the  drug.  Siu-aAparilla  contains  n  c-r>-st:illiKAble  n 
ciple,  first  disoovpred  by  Pulotta  in  1821.  Prom^jts  dJNirovcrur  i 
iiuhHiaiiPfl  ra«!«iirad  the  Piune  of  Pq^qJin.  By  aubiMqiiont  atithoritiM 
has  been  varioasly  called  Smilachi,  SaUepfirin,  SarsapanVin,  and  Pt 
time  Acid.  Parajrlin,  accordiiiH:  lo  Poggiate,  cryst«l)iz«s  in  fine  nsodlM* 
nccording  lo  Tlmbouf,  in  star-like  cluHtcn  of  plates.  It  has  a  nontnJ 
reaction,  and  in  solution  a  bitter,  acrid  ta«te,  but  when  solid  it  la  meiriT 
IftHtetiNn.  It  l»  very  slightly  soluble  In  cold  water,  moro  so  in  boiltnr 
water;  moderately  soluble  in  dilute  alcohol  when  cold,  froely  so  when 
hot,  PaloHa  aaaerla  that  thiil.iscn  grainii  of  it  cause  vomitinv,  oon. 
striction  in  the  throat.  WMkniiiH,  diiiphorcsiA,  and  deprossion  of  tlur 
ciiTulation.  On  the  oihi-r  hand,  Biickor,  of  Bonn,  has  vxkibitod  it  in 
(losoe  of  a  like  amount  without  prodiieing  any  symptoms  vhatvvw 
(Jovrn.far  Pharmakotlynamik,  B<l.  ii.  p.  23). 

Phtsiolooical  Actiox. — It  hait  already  been  shown   ihnt  thora  i» 
pcrylittlo  reason  forboIioTiiif;  thut  jiiiniciliii  h;i- itoaciion 


on  the  systeni ;  and  the  quvstion  miuir.iliy  mi-'   ,  -^-   ...lanila  aav 

more  influence f    Tlio  .in-u\i'  to  thin  r|iH-aiio»  mimt,  I    bolicve   bet 
negative  one,  since  the  only  seiisihlo  oli;.!     :  i    i'ltow  eron  tho  lanmel 


draiightstof  the  doeootion  aro  sinijiiv  il ^'f  slight  gastric  div 

turhnnoc.  It  has  been  asserted  that  sarMaparilla  acts  as  n  dlitrotic  and 
diaphoretic;  but  tho  only  record  1  have  met  with  of  any  caroftil  ex- 
poriniontation  is  thnt  of  Bockor  (Fof.  cit.).  That  investigation  seenu  lo 
ehnw  conctuMivcly  that  the  drug  ha«  no  marked  influence  uiran  tboM 
secretions.  ^J^hor.ofom,  oantapnrillu  have  anyTshio  whalnvHf  in  ^^^ 
case,  it  mast  bo  Bimplyns  an  altyrftUvCf — as  a  romeay  yhloti  in  loiSs 
unknown  way  mo  " 

TuEaAi-KiTTics. — s^ii-^ti<:M'ili:i  iias  bcon  used,  and  ntill  ta  used   to  such 
an  enormous  extent  in  medicine  that  it  seems  impoMttblo  to  believe  that 
it  Is  destitute  of  thorapoulie  virlue.    It  is  not  in  aooordanoe  with  tljr 
plan  of  the  proHcnt  work  to  enter  into  an  elaborate  dis<.-u«sion  of  ili* 
rocorded  clinical  experience  with  it:  sulBco  it  to  my  that,  although  ibo 
widcnoo  is  contradictory,  on  iho  whole  there  is  a  dccidutl  prcponJc^- 
anco  in  favor  of  the  value  of  the  drug  in  ekr^nic  SjtphilU  ntid  in  chronic 
aer4tMma  diteaies.    I  have  u«ed  it  liirgvty,  but  alwiys  io  combinatioo 
with  more  powerful  alteratives,  so  that  it  b  imposs.  hie  to  dcdde  bow 
much  of  the  good  achieved  has  been  due  to  its  infiuence.     Thenarv 
two  dblinct  incthodB  or  objects  of  the  use  of  sanaparilla  in  syphilis: 
one  as  an  adjuvant  to  mercury  in  the  secondary  stage ;  the  other  as  u 
adjuvant  to  Uic  iodide  of  potassium,  or  as  a  sole  reliance,  ii   tho  advancnd 


* 


ttrtiaiT  CWM,  wpodally  vfliero  tb»  oorntUution  fa  Tcry  mucli  brolccii 
■'™n  tfY  till?  dilH'"'"  It  ia  itatod  thai.  UU'x'Jft.MSLesMiliffn-  tfi& 
often  during  it»  uw  Uio  nupwiw  will  graduaUy  jncrwuic,  tjia  apWla 
rJBB,  tha  sacretioiiB  bccoinc  nnfp^  >p4  mora  nornwl  |n>d  tho  utrciigtli 
pTQw  day  by  dav. 

Admisistbation— '^ir'fipnritla  is  rover  giron  ia  Bubrtapoe. but  in 
one  of  the  foUowinjj  fflu  ii,;il  [wcpamtioiie: 

Decocfam  SarsaparUlce  Compositum — Compounfi  Decndion  of  Sana- 
paritla. — rbi»  contains  Bni-anparilla,  bark  of  mssnlVas  root,  giiai«c  wood, 
llquorlco  root,  and  meecsreon.  and  is  an  imitation  of  the  famous  "Li^on 
Diet-Drink."  Tho  doso  is  three  or  four  flnidounoea  three  or  four  timon 
•  day. 

^rupvs  Sanapnrilla  Compositits — Compound  Sgrvp  of  SanapariVa. 
^This  oontalns  saraaparilln.  ^uaiac  wood,  pale  roae,  Bonna,  liquorice 
root,  oil  of  Musaftiw,  oil  of  imiisc,  nnd  oil  of  gnullhoria,  and  is  a  very 
populiir  prvpnration,  on  account  of  Ita  ploasont  taatfl:  It  afTordn  the 
only  vcliide  I  know  of  caimbtv  of  dis^ising  the  taato  of  tho  Iodide  of 
potouium.  The  doHC  of  it  ia  one  to  two  lublcNpoonfulR  thrvo  or  four 
time*  u  day. 

Extractum  Sannpnrillce  Fluidum — Ftvid  Extract  of  Sartaparilla, — 
Dose,  half  n  loa>ipoonful  throe  ltm<i«  a  day. 

Extractum  Sdrsapariliai  Compositum  JrHuidum — Compound  Fluid  Ex- 
tract of  Sarsaparilla. — ^I'hia  coataios  itaranparilla,  liquorice  root,  saeeAfVM, 
ftod  mezeroou.    The  doee  ia  a  teaepoooAiL 


QPAIACI  LIONUM— QUAIAC  WOOD.    U.S. 
GUAIACI  BESINA-aUAlAC  HESIN.    U.S. 

The  woo'l  anil  the  resin  nf  Giiuiaoum  ofllcinalo,  a  largo  troc  grow 
)ng  (q  Die  Wont  Tndii!!*.  Gti:ii:i<^  wgo<l,  or  lignum-vitce,  i»  imported  in 
Dlllota,  but  very  generally  i«  kept  in  tho  uhopn  in  tlio  form  of  nwp- 
IngH  or  slmvingH.  It  is  a  very  donso  wowl,  the  c«ntml  h«art-wood 
having  a  dnrk-olivo  or  lirowninh-grpun,  and  tho  outer  sap-wood  n  Itght- 
yellowltth,  color.  It  ih  in  iJorons,  but  becomes  somewhat  IVngrunt  when 
rubbed  or  healed.  Bc^ities  the  rvsin,  it  contains  an  extract  which  ia 
believed  to  have  medicinal  pi-o{)ortio«. 

Guaiac  resin  is  obtained  to  a  slight  extent  by  spontaneous  exudation 
IVom  tho  living  treo»;  much  moro  largely  by  boring  a  hole  into  tho 
oentro  of  one  end  of  a  bitlct,  placing  the  other  end  in  tJie  fire,  and 
catohing  tho  melted  rosin  an  it  runs  out;  and  still  more  fWtquontly  by 
boiling  tho  chipped  wood  in  salt  and  water  and  skimming  off  the  reeio 
as  it  riMcs  to  the  surface.  Guaiac  occurs  in  irregular  lumpii  or  lOMSes, 
of  a  dark  reddish-brown  greenish  color  externally,  offering  a  conchoidal 
Iractttro  with  somewhat  translucent  edges.  The  odor  is  feeble,  peculiar, 
ngrecsblo,  incrcneed  by  heat.  The  taste  is  at  first  very  slight,  bm,  as 
tho  resin  melts  in  the  mouth,  it  becomes  very  acrid  and  persistent.  It 
!S  an  exceedingly  complex  body,  containing  three  aoida,  the  guaiaconi^ 


tis 
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acid  or  iliulclich,  Iho  ffvaiac  aa'd  of  Hightni,  and  tbe  giutiaerestitie.^^ 
add  of  Ulasiwotz,  bcsidus  guaiac  yellow,  a  peculiar  rcain,  and  otbor  sul>*^| 
MaiKOfl.  I^iiilcror  asttorte  that  ho  bus  fitimU  in  it  a  peculiar  wyBloU^^ 
lizftbte  sultslancv,  which  ho  calls  guaiacin  (Uuaemniin,  Die  PAanzeasti^e, 

p.  noc.) 

When  a  himp  of  i^aiac  ia  IVeshly  brolcen,  tt  offera  a  dark,  Macklsb' 
eurfaco,  which  on  scraping  or  bruising  becomes  yd lovrLnh ;  On  «xpuiturv, 
the  nrcll-known  greenish  tint  ia  acquired,  owiitg  to  a  .HpantnnvouN  oxi- 
dation. The  ea»o  with  which  l1i«  rc«in  undergoes  oxiil»tion  JB  itM  motit 
difttinctivo  <'harnctcHflti«.  As  ulrojuly  etatot],  tho  chan^ru  ocean  or 
simple  exjioisnrc  lo  llio  light.  According  to  Wollnston,  it  is  no«t  rapid 
ami  pi.Trccl  in  lliu  focus  of  tho  riolot  rajra  of  the  spoctrum,  vhtlo  in 
tho  locus  of  Iho  red  rays  tho  orif^inat  color  is  rcgaiood.  Oxidizing  or 
ozoiiixin*;  »^cntH,  such  ns  nitric  acid,  chromic  acid,  iodine,  bromine,  and 
chlorine,  pi-oduco  this  oxidation  verj-  rapidly  and  verj-  thoroughly,  the 
resin  acquiring  an  intense  blue  color. 

FiivsioLoaiCA].  AcTioK. — Guaiac  ia  bolierod  by  soma  lo  ac^aa  a  dtju 
phorotic,  iind  to  do  good  by  inoreiijiing  the  oliinJoiUtop  of  tho  akin  ;  bu^ 
M I  Iihtb  not  boon  able  to  obtain  oithor  from  medical  literature  or  IVom 
tlie e»hlbitIon  of  tho  metliciiieany  digtiactire  proof  of  Ita havlnfi  atichj 
■ctioo  to  any  niarkctl  qjctent,  I  havo  proferrod  to  «       "       " 
an  alterative,     when  laki-n  intcmallvi  very  litllo  sensible  effect 
nhtoes  tho  doso  bo  ho  large  ns  to  irritate  the  stomach. 

TaKRArEtmcs. — Guaiac  baa  been  very  largely  eroployedin  cJirwifc 
tupftiUt.  Ip  connection  with  Bareaparilla.  and  b  an  inLrrodiont  of  its 
most  favorilo  pi-cpn ration*.     It  has  alw  had  a  good  ii<al  of  repute  in 

dhiiiir'n',    iiiil  .:■!■. .I,;.'  li iiiMm.    Pr.  William  Murrcll  {Afrd.  Pres$ 

l-"iii  states  that  ia  di>»e  of  l«o  to  thirtJ! 
I  '  (usiry  is  very  uaeful  aa  an  amunegt 
llitfUc  alfeclion*.  aucb  m  aciatiea, 


navInK  atichJ 
ITect  rosultsv 


i\i 


and  drcuinr, 
gfrains  ihereai^Q  ^i 
laxative  in  var" 
ehjvttia  rheumatisin,  ete. 


Tho  dose  of  the  aimple  (  TtnettiraBiiaiat^.'USS  1 


or  Of  Uie  aSinioniated  {Tinctura.  Gvaiaci  Ammoniata,  U5.)  ^tuw>  is  i 
fVom  one  to  two  teaflpoonfuls,  gdministwed,  prefenibly  JumJIk,  ihreoorl 
four  times  a  day. 

V'  MF-ztitEitM. — Me:ereon  is  tho  bark  of  two  species  of  Daphne,  natival 
^hViibs  of  Kurope.     It  is  a  ihin,  grayish,  tough,  flexible  bark,  occurring^ 
in  long  strips  folded  upon  themselves,  nearly  odorless,  but  liaving  A 
very  acrid  taste.    It  contains  a  neutral,  crystallizublc,  bitter  glucosidff, 
Hiiphnin,  bcHides  a  volatile  acrid  principle.  VMezoreon  b  Jntopsoly  inri- 
tant,  and  ibf  Qialmanl  (Uii'juentunt  Maerei,  U.S.]  is  used  as  a  etimubpt 
dri»iiing  to  wry  indolent  ulcers,  and  lo  keep  bliatera  y>r6  or  to  maintainl 
^o^    Internally,  In  "^^11  doaca  it  is  believed  to  b^  an  aHerative.  buci 
(a  never  used  except  in  combiuatlOD  with  sarsaparilla.    In  overdoaea  it 
'•  on  active  poi.ton,  producing  severe  vomiting,  purging,  and 
intosiinal  inflammation.    Sometimes  tho  syniptoma  of  the   poiaoning 
are  simply  those  of  coUnpso,  with  unconsciousness  and  other  non-gii 


ALTHRATtVES. 


vn 


ilIsturliaocM,  Bttch  aa  ure  ecwn  in  childron  fh)m  inUtnM  gutro-Intoatttial 
irriution  (caw,  Brit,  Med.  Journ.,  1882,  vol.  ii.  p.  521). 

P^SAfiSAFaAS. — The  bark  of  th»  root  of  Soeanl'ms  olHcinnlo  is  bclio\-c-cl 
by  BQine  to  be  ao  yllBrativp.  on,  as  I  ihink,  very  mligbt  fouiKlaUon. 
it  oonUunA  BOino  tannic  acid,  and  very  largely  of  a  volatile  oil  {Oleum 
S<u«o/rai),  which,  on  account  of  tta  olicapnoea  and  ita  n^i'eeabb  odiir 
and  taate,  is  much  used  both  in  modidne  and  in  the  arts  as  a  flavor 
•»od  perfume. 

'^  Taraxacum.  tT.S, — ^The  root  of  th«  common  dandelion,  Tttraxaeiim 
oSieinalo,  id  buliovetl  to  have  tho  jiropcrty  of  altoring  the  action  of  the 
liver;  although  no  efToct  is  to  be  witncmsod  fW>m  a  Ainglo  4I0M  of  the 
drug,  however  largo,  other,  nt  k-asl,  than  oomo  iinusca.  Diuretic  pii>p> 
ertics  have  aleo  been  ascribed  to  taraxacum ;  but  the  only  ovidenco 
br9U<;ht  forward  to  establish  this  is  the  vulgar  Damo  which  tho  planl 
bears  both  in  English  and  in  French.  If  naofut  »t  nil,  it  ia  jg  thoee  ymw* 
qT  dysp<-paijt  in  which  ihfm  jn  l[^f^''■'f  ft!  liPT"^  "^  **"*  "'""1  TJth  COftlJTO- 
nesa.  tt  muat  h(f  fif"  '"'Y  ^^t>^\v  and  ooi>tin'\9|M|Y  ff)J  weaka  bofofo 
any  good  effect  ia  to  be  lookftd  for.  The  VJ3.  PhamaoopfleiB  reoognisos 
a  fi-CMh  juice  extract  (Extractum  Tiintxaet)  and  a  fiiiid  extract  (Ejiractum 
T'lnucari  F%uidum),  either  of  which  may  be  u»ud  in  dosea  of  one  or  two 
drachma,  administered  after  meals. 

ICHTHYOL. 
Ichthyol  is  a  substance  fii-st  prepared  by  Schrooter  hy  the  dfatiHa- 
tion  of  a  peculiar  bituminous  sulphuroua  mineral  obtained  fVom  th» 
deposits  of  fossil  fish.  It  occurs  in  commerce  in  the  form  of  the  ichthyo. 
sulphate  of  sodium  and  ichthycsulpbate  of  ammonium.  The  ammoniun> 
ichthyol  is  a  rod. brown,  clear,  thick  liquid,  of  a  hot  bituminous  tasto 
and  smell,  at  a  high  heat  burning  without  ash,  nmking  with  water  ft 
clear,  rcddishbrown  solution  of  a  vcalc  aoid  reaction,  which,  when 
treated  with  hydrochloric  aGi<l,  yields  11  dark  refinoui*  precipitate.  So- 
dium ichthyol  in  a  dark,  tur.like  Mibntancc  of  «n  all<al!nc  reaction,  per- 
fectly soluble  in  water.  Both  thogie  prepamtlonfl  coniblno  with  fat  and 
TBfieltne  In  all  pro]iort4on9.  The  ichthyol  prepamtiona  an>  tmt  rich  in 
8uljphur,  containing,  it  ia  aald.  ten  per  cent.  According  to  Hnomann. 
they  yield  tjioniBelvoa  ao  readily  to  oxygen  that  they  are  powerful  no- 

TiiBRArKUTios. — Acconling  to  Baumann  and  Sehotton,  ichthyol  has 

litUe  apparent  action  on  the  gen<,intl  y^Iv'".  and  when  given  in  doses 

of  five  drachm.s  to  dog*  pruduces*  no  iiymptoms  (uivo  diarrhaea.    Ab  a 

local    remedy   it   ban  been    extravagantly  praised  by  Unna,  KJosner, 

and  a  largo  number  of  German  dermatologists  and  surgeons  and  has 

also  recvivud  Ntrong  oDComiums  in  America.    When  nppUed  n^eely  in  a 

ptiro  funn  loLhuJUoiuLBkln  ij^^produccs  slight  irritation  and  burnin- 

It  ia  aasorted  to  have,  i^rhen  uaod  as  a  local  application,  peculiat  ..  :■  1 .1 

tive  proporties,  and  also  the  power  of  peneu-ating  through  the  akin 

37  "  '^^^ 
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80  Afl  to  bo  able  to  set  u  AD  alterative  anodyne  and  dtsouttent,  Indb*  | 
ciisOT  not  only  of  the  ekin  but  aUo  oT  the  «ibiaVff"*t  ^iBflP"     Ti"*  caaea  In 
which  value  is  attri'  -r  -A  •  •■  ir  rtre  obaracteriaed  generally  by  inflamma- 
tory  enlargement  u:       ' ...-.u-..  .■•>xSJ)tifi- 

In  various  skin-dlaeasca  ichtbyol  baa  been  nacd  with  alleged  remwh* ' 
abla  reoulla,  tn  ohronic  eaema,  chronic  vrtiearia.  ggae,  i/^yf ngo,  lujgu$, 
fSo!3^io.    In  lepra  U^ip*  Bp^tiine*  ita  tntcrnal  and  external  a»§  (doae, 
16  graina  a  day).    It  has  also  bcon  recommended  In  tlio  BtrongwL  term* 
for  (he  relief  of  Tariota  uiterathM  of  tlio  Mt'n  and  for  tl»e  prevention 
ojf  pitting  in  smaUpox,  ytd  alao  in  tri/sipeJ^t.    In  ItimAa^  and  other 
fonna  of  mu^eular  rhevmalitm,  jft  rhtumatie  or  ooiify  foJKt-iliiiMte,  indood. 
in  alinowt  ovory  furm  of  gnl^ff^nito  or  ojjfonk!  gpuL  according  to  Schwe- 
ninger, Lorcna,  and  others,  a  fey  mM)inji»  with  pure  ichthyol  or  a  fifty- 
pc^oent  ointment  will  produoa  an  imme^jat*  nnd  reroarkablo  effect.^ 
It  bae  been  Iarg:oly  used  in  the  treatment  of  grains.  epahMfom,  ftum ' 
and  ftofl'titei.    If  one-ti»lf  thnt  hns  been  said  of  it  be  (me,  it  is  a 
remedy  of  ortraordiuary  power  and  value.    Schmidt  luis  oven  seen  it 
soOen  and  cUaporm  a  tipoma,  and  D.  Hayes  A^ew  commenda  it  reiy 
highly  in  the  treatment  of  recent  Ij/mphalJc  mtgr^anrnf./.    I  havo  used 
it  in  spniina  with  apparently  some  relief.     When  the  skiu  ia  iulnct  and 
not  irritated,  tj)p  jqhthyol  ilsoir  or  a  fifly-per-eent.  ointment  may  be  I 
employed.    In  erysipelas  Von  NusaliLniiEi  luvt-iii  tlio  alTi'oteu'  part,  nner' 
thorough  disinfection,  with  a  thick  In'.- 1  iii_.^ijLml  ji;iri«  of  iuhtbyol  and 
nselino,nnd  thia  in  turn  with  a  tflok  jnycr  oi'  ^:ili'    i  ■:    i  <  otlgn.    The 
rcBuU  ia  tuid  to  bo  Immcdinto,  the  digettao  diimpiKtm-iii.;  In  i  sin^^Io  day. 
In  various  skin-disenMS  and  ulcerations  tli»  etrcnijrh  of  ]  h.    .j';>lTca[ion 
may  vary  fFom  ono  to  liftr  por  eent.     Lorena  jti'irn,     rhut  in  acute 
.ffijrjwa  i\vA  fl^^flMaBil^^i?'"' °f  the  nosoor  mouth  a  rnixiur..  i.iono  to  ten 

IT  cent,  of  ichthyol  and  Tos^ine  is  Tcrv  efflcacioun     IWiii  Unna  and 

oroBK  deny  'jhat  it  has  any  aDtieepttc  properties. 


FAMILY  IV.-A:En:JPERIODICa 


OINOHOKA.    U.B. 

tTttDKR  the  general  term  of  Cinchona,  the  tTn[t«d  StaUM  Pbitrma> 
ec^flelit  recognizos  the  "  bark  ot  all  the  !lpcc!^'1  of  tho  genua  Clnohoiuk 
OODtaining  at  laaat  two  per_cent.  of  tho  it\kn\-  -.  l^  ..  liieh.,]rleld  CTJMtal- 
lliahlg  sftlM."  ^ndor  tlio  name  of  Cinchona  Ki-ava,  or  Ykllow  Ciw- 
cnoHA  (ayn.  Cali>aya  Bark),  th«  name  ntaudard  lint  includca  the  bark 
of  QnchoiiACftiiaaya ;  under  tho  name  of  Cinoooka  Palu»a,  Pals 
CfKCUOKA,  that  of  Cinchona  Condamin«a  and  C.  micmniha;  undor  tho 
title  of  Cinchona  nuniu,  Hkd  Cincdona,  that  of  C.  (uceinibru. 

All  the  treott  yielding  quinine  and  ii4  congeneric  nikaluidii  belong  to 
tho  gopuB  Cinchona,  and  inlmtiit  tho  ^ll^]ll1  .,t'  ih-  Aut.-s  MomiUtiof 
fl-om  tho  northern  extremity  of  South  Aiu:  rn  .  '.  'i  I.  ,  r  portion  _ftf 
tho  ropoblic  of  Boli"i  ^  -.0  :ui  iUntn(|i>  of  tcim  !:■,-.■  r..  r  II  iliousand  feet. 
The  barb  ia  oollectoi  ly  ;ii.ru,,:in  |.rii(^wii  m-  ci^ciiniicriya,  mid  i§  exported 
in  large  bandlw  or  ImI-  -  n-iiully  mirroundod  with  raw  ox-hide,  "fo 
tbaad  pftokagefl  thi?  !■  ^m  ■     ■■..■i-  i-,  :;p[>l_ied. 

The  Pale  Bark  oixms  m  liuUU  or  cylindrical  rolled  pieces,  with  a 
grajinh  or  brownlAh  adherent  opidormls.  It  derives  it«  name  from  the 
light  fhwn.color  of  its  powder. 

Tho  Calisaya  or  Royal  Yrllow  Bark  comca  both  En  qaills  ami  in  flat 
pioces.  The  epidormi^  fa  abnent,  or,  If  present,  i«  loosely  attached.  Tho 
powder  Is  of  a  dueideilly  yellow  color,  sometimes  almost  omngc.  Tho 
ftnetoro  is  aliort  and  fibrouA,  pro<«cnt!ng  tiomi-lmiispareDt,  sharp  spiculn, 
which  are  apt  to  become  detached  and  ponetruto  the  fingers. 

The  Cinchona  Rubra,  or  Red  O/ncftona,  occurs  in  qaills  and  in  flat  ptec«ii, 
The  epidermis  is  generally  present,  and  is  oiYon  rery  warty.  The  color 
of  the  powder  is  a  faint  reddish  brown.  Bcncnth  the  epidermis  ik  in 
roost  specimens  a  distinct,  rod,  roainous  layer,  which  is  very  apparent 
in  cross-section. 

Lnr^e  quantities  of  bark  under  tho  name  of  Oarthagena  Bark  find 
their  way  into  commerce  through  the  northern  ports  of  Sooth  America 
For  descriptions  of  these  the  reader  is  referred  to  works  on  Materia 
Medica. 

Tory  flucocsslVi]  attempts  have  been  made  to  ooItiTate  oEochona, 
ospocially  in  the  Himalaya  Uountalnn,  Java,  and  Jamaica,  where  uuui,T 
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milliotts  of  tbo  trees  have  been  [ilantod  and  an  thriving.     Tfao 
India  bai'k  ta  already  arriving  in  London  in  coti-iidorablo  iiuiititlticA, 
ftnd  in  a  tow  jeara  the  aupply  A-om  tliis  aourco  will  doubtlow  bo  very 
large. 

CaeiiiCAL  CoNOTiTUTios, — S^qidoa  tannic,  kliiic,  and  kiiiovie  ncidn. 
-  ind  other  important  sulisUuvcos,  tbeciiielionit  boncA  oonlain  quinine  aiHl 
Iquiaidiiio,  oinclionino  and  cinchonTJin*.  ~t>ut  of  thow  ftIkiiioi<la  qutni- 
cino  and  oitichiiiik-ino  m-o  rcadiry  for  mod  arlificiaHy.  but,  bo  far  as  ii 
known,  Uiey  do  not  cxUt  in  naiiiro.  Thoro  aro  thoroforo  two  i«on>erio 
alkaloidal  groups:  quinine,  (niinidine.  <;niiiIeiuo :  cinobQOta<i.  ^inchani- 
dine,  cinglijjnidno. 

QUIKISA.    V.9. 

Tbia  alkaloid  waa  flrat  diatinotly  separated  fVoin  tbo  other  ingre- 
dioDta  of  tbo  bai-lc  by  Pilluliur  and  Cavonton  in  182(1.  When  qutnina  ia 
precipitated  by  an  alkali  l>-om  a  solution  of  Eta  salt,  it  usually  falls  aa  a 
iiydratc,  which  may  be  cryslalline.  By  aufEcItfiit  laflBfj  ^hll  IfHTTl'*  ^ 
qielted  and  the  water  ia  driven  off.  On  coolinj;,  the  alkaloid,  now  tna 
ttoin  water,  form  a  a  white,  opaguo,  cryatglllne  nma>. 

The  neutral,  oRiotnal  sulpfuitf  of  quiniiit  (Quini'na  Sulphas,  U.S.) 
xcun*  in  light  silky  crystals,  soluble  in  itovon  humlrvd  and  forty  porta 
of  cold  or  in  thirty  of  boiling  wat«r,  readily  Hohiblo  in  ulcoliol,  very 
ft««ly  to  in  acidulated  MiluCiona,  iiuarly  insolublo  in  ether.  Tbc  aquooiu 
solution,  upon  tho  addition  of  chlorine,  and  afterward.-*  of  ammonia, 
aaauRioa  a  green  color.  According  to  Dr.  G.  Kemor,  if  the  original 
solution  bo  colorloss  and  clenr  and  in  a  eloan  toet-tubo,  ono-thirty- 
tbouaandth  part  of  the  alkaloid  c^o  bo  rccognixed  by  this  chlorino- 
ammonia  tettt.  When  to  one  btimlrod  parts  of  tbo  snit,  diaeolvod  in 
nineteen  hundred  and  twenty  parts  of  culd  dilute  ncotic  acid  (ep.  gr. 
1.043),  are  added  BUccoasively  four  hundred  and  eii^bly  parts  of  alcohol 
(flp.  gr.  0.837)  and  sixty  parts  of  a  saturated  alcoholic  solution  of 
Iodine,  or^-atala  of  fferopilhitt  separate,  in  the  fomi  of  right-angled 
quadrate  rhombic  leaves,  which  when  aeon  by  transmitted  lij^ht  aro 
olive-grcoa,  but  in  reflected  light  are  bright  metallic  grcon,  roeerabling 
the  olytm  of  SpanSali  fliea.  When  heated,  the  sulphate  of  quiuiiio 
become*  phoaphoroacoiit,  emitting  a  pale-green  light  at  155^  to  160°  C, 
and  at  a  hiehor  temperature  molts,  with  the  development  of  purplish 
rnponf,  When  iho  noutrtti  sulphate  of  quinine  ia  dinaolved  in  watoi* 
acidulated  with  sulphuric  ncid.  It  is  converted  into  tJio  soluble  bisnl- 
phnto,  which  may  ha  obtained  in  orthorhomhic  prisms  by  evaporalion. 

PnTEiOLOOiCAL  Action. — Quinine  or  its  aalta  in  powder  or  aolutjnn 
are,  when  applied  upon  a  part  iK'niided  of  its  epidermis,  very  acUvo 
iiritAnU.  Upon  the  »ikin  tlu-y  have  little  or  no  influence,  but  upon  tho 
muoous  membranes  thoy  exert  a  wry  perceptible  aHmnlantnr  Irrltimt 
action. 

A.  Bulonburg  found  that  when  quinine  won  brought  into  contact 
with  a  nerve  it  did  not  cause  contraction  in  the  tributary  muscles,  but 
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when  pbicod  upon  the  muficliM  thomeelveB  it  iaducod  imin«diata  violoDt 
action.  He  thorcforo  ooooludea  that  it  U  not  a  perTo^irriUHit.  but  R 
mnaelfriiTitept.  When  it  la  adimoistoj-ed  to  dogs  in  eufflci«nt  qiuintity, 
It  produces  restlessness,  followed  by  madcular  trnmblin^,  which  liitva 
been  compared  to  those  of  pamlyata  ayilana,  lo«a  of  power  doepuning 
inut  more  or  Icae  compiete  [Mjalvaia.  CTeat  d^^oaa,  and  cerebral  synp- 
lomft,  aiinh  ^^  ^wa^rtat*^  blindoMa,  Btupoi',  or^iol«ut  (Icliriuni,  dilate*! ' 
^tupil-s  coma,  and  ccmvulaiona.  When  the  druf;  U  ioli-oduoed  by  the 
Ktutiinob,  vomiting  fioneratlyoociira,  uml  at  UffiM  diarrlitea  aiao.*  ^«atli 
liAH  been  Hhown  by  Ileabach  to  be  produced,  at  looat  in  the  lower  aiii* 
uuil.t,  by  ft  failuro  of  the  rcopimtbii.f 

The  first  s^nnptoms  of  cinchonism,  ait  produced  bysmiill  therapeutie 
closo«  (ton  grains)  in  man,  are  uwtllv  riiiainir  in  tb^  ,*W-  id,iglit  I'ulnemi 
in  the  bead,  and  perhaps  Bomedoafhoes.  With  the  nee  of  larg^T doMoi  I 
tbwo  eyraptoniH  are  intoneiHed :  ibe  ^mfbom  is  voiy  marked,  dinturbcd 
vieioaj  may  £X'b'.  >'>'!  ''>-  'fu^^hed  flKW,  with  tho  acnso  of  di«tantion  in 
Ibe  head,  niity  [".i/i!  iiv.  ;i[  I-  n  cercVral  coiigostign,  which  is  in  some 
cases  ro1itJv>_<i  iv  x|>'<[ii.iii<.<:ii-<  ji-taxis.  In  decided  cinchonism,  giddi- 
oeM  am!  (  ■  :  ring  in  walking"  aro  very  common.  After  toxic  doses,! 
eovere  )iuu;i:i::i>:;,  dcliriiini,  stupor,  complete  doafaefls  and  blindness, 
dilated  pwptla,  embarraaament  of  respiration,  preat  weaknees.  oooyul. 
■■■ioiiB.  pamlyala.  and  Bnally  Qollapee,  mar  result,  either  comatose  or 
idellrioufl.  Quinine  deafness  oaually  paswaoff  rapidly,  but  may  bo  per- 
miliienl.  A,  Erlenmeyer  reporu  a  case  of  alleged  quinine- poisoning,  in 
whieh  the  chief  symptom  was  a  strychnic-Iike  condition  qf  all  the 
i«flexi.-«  (Central!).  Neroenkeilk.,  Juno.  1890).  Amaurosis,  with  a  |)ecaliar 
Tetinal  isohomia,  baa  been  jgtiid  (,Arekivfa  of  Ophthalnwhtfy,  s. ;  for 
bitndneas  lastJnjf  tjr^nty^J.ne  daya.  see  Hrit.  Mexl.  .Jimrn.,  1686,  i.  823). 

The  miniroiim  lj|tal  dose  of  quinine  la  not  known,  h^  It  munt  bo 
large,  and  probably  varka  very  much.  Dr.  Clapton  detalbi  {Medical 
Times  and  Cf<t£etU,  April,  ISOIj  a  <'««o  in  which  a  HCildior  took  at  one 
dom  an  ounce  of  tJio  sulphate,  stirred  up  in  «omo  water,  without  the 
induction  of  any  mure  serious  symptom  than  a  mild  stupor ;  a  similnr 
case  is  mcniioiiod  by  r>r.  Lunle,  on  tho  authority  of  Dr.  Woodhull ;  niid 
a  tlifrd  lA  recorded  by  Taussig  (Still6's  Therapnttics,  voL  i.  p.  607),    Dr. 


•  8m  p.  H.  Mcller,  illHMirf  Jt  l-AraJtmlt.  t.  III.  p.  Tl!.  1$43 ;  Wn.  0.  BiiUifia, 
Amur.  Jotr.  Utd.  .tti,,  April,  IStTi  P.  Brlqavt,  Traiii  ikfrap.  dt  QMiquInn,  Pari*,  IRM. 

t  Tbo  pmcDt  li  ptrliKiK  w  snltnlile  ■  plaoa  u  aaj  to  nntiM  rorlun  ifUBntiw  apnn 
th«  nUISona  nf  aUtnlniJs  lo  prctDplum.  Th«  r«laltMl  bMnMm  malictokl  mlMtiineu  nad  lli* 
(Ihbc*  upon  tflileh  lliay  ul  l>  gBrUinlj  ■  rvrj  olng*  an*,  *diI  *«r]r  pmbubl;  la  vhcmirMil  la  Mt 
nalDTc  Dr.  Koubnah  {/'karm,  Vattfurh^  BJ.  L,  lilt.  iU.)  ruuiid  lliitl  nriout  alkaluliU 
•witlbly  BKulify  lb«  pTopfdin  of  ■Ibumon,  kikI  tieticm  Ibat  thaj  r-irm  *  ctiBuiltnl  «mnpouaii 
nUh  It.  Viuter  th<  laNucnaa  of  lli«  polion  the  iilbuD«i]  cMRulttH  ■!  ■  siiub  lovar  iaaipcira- 
lar^  and  It  dcprWed  of  Iti  ftlBnit;  toe  OKnn*.  Ibe  »]k«lald*  kitu  prcalplUU  th»  klbumaa 
fram  iuajuDliDl  tolution, 

J  I  b>«c  IMS  cxiDplalo  ttmjioivy  urauioaii  frodiipti  la  »  I*^  by  t««l*o  ctsln*  tt 
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B.  &  WhuHcin  rocoriln  {Anurr.Journ.  Med.  Set.,  Aptil,  IBU)  b  cmo 
n-bich  during  tltirty-eix  houn  a  lialf-ounoe  was  lak«n  without  voiuitiiig 
ftiul  without  ill  offoct  T  cannot  h«fp  auiipectia);  that  in  all  or  thwo 
CACM  much  of  tho  drag  pawod  through  Ui«  luteiitinea  without  abacrp- 
tion.  In  tho  fhmoita  cam  of  Boxin,  fiv«  oonoea  lakon  in  tlie  coane 
or  ten  daj-s  caosod  doMth.  Futal  inKtAucw  of  poisoning  by  qululn« 
«re  V«r7  raro  in  litoratura,  but  Eusontann  ( Therap.  Monat.,  Jan.  1888) 
bfls  ninda  a  collection  of  cjwom  in  whioh  death  haa  beta  attributed 
to  tho  alkaloid, — not  always,  in  my  opinion,  with  corrcctncaa.  Von 
Graofo  lueortii  that  bo  hu  Men  two  ca»M  of  amaurMia  cauaed  by  B 
quintno ;  tho  AufTvrar  in  one  instaDOO  taking  balf-drnvhrn  dosM  until  nix 
drachms  wcro  ingoetvd,  in  the  othor  OOM  itn  omico  idtogvthcr  of  tho 
drag. 

A  cloao  pbysJologicnl  study  of  qutaino  can  best  bo  mode  by  invcsti- 
gattnff  tiA  effocta  upon  the  difforent  Hyst«nis  of  orgaoa  uriatm :  and 
this  shall  Dow  bo  dono. 

Cerebrum. — According  to  the  exporimflnts  of  Briquet,  a  eolution  of 
eulpli»t«  of  qainine  JDJocled  into  the  carotid  will  in  Bome  caaea  prodiMM 
luenmgitis.  In  doing  this,  it  ia  evident,  the  salt  acts  rather  as  an  ini* 
tant  to  the  membranes  of  the  brain  than  oa  a  norvoufl  stimulant:  in- 
deed, experimental  evidence  proving  that  quinine  la  a  oewbrnl  stimn- 
lant  seems  ^t  me  to  be  wanting.  The  cliief  proof  that  the  alkaloid 
doo8  act  OH  a  Htimiilaot  lies  in  the  fact  that  penoits  who  have  been 
taking  it  n-giilarly  for  some  timo  will  occnetonally,  upon  the  awldon 
withdrawal  of  their  daily  doso,  mnntfuBliY  b^  Idbb  atitive  lyitJiout  than 
with  it.  Briquet  may  bo  right  in  bia  belief  that  in  small  UMwitacU 
tw  »  ncrvouH  Hiimtilant,  but  the  proof  pf  hia  correct neas  >t  proaont  ia 
clinical  rather  than  cxI)@niD.entai.  When  given  in  toxic  doMs  to  tho 
lowir  iiidmab,  probably  all  of  the  cinchona  alkaloids  produce  epilepti- 
form attacks.  Dr.  J.  Jakoubowicb  (Revue  des  Sciences  J\led.,  1873)  haa 
BOtioed  such  effect  with  quinine  in  doffs.  and  it  has  been  produced  with 
dnchonidine  in  various  animals.  Cbirone  and  Carci  found  that  in  the 
pigeon  this  action  of  cinobonidine  ia  prevented  by  ablation  of  the  cero- 
bral  hemispheres,  but  Professor  Albertoni  objects  with  much  force  that 
these  observers  gave  tbe  pigeon  the  alkaloid  too  soon  after  the  ablation,  fl 
while  it  was  still  profoundly  affected  by  the  ahook  and  hemorrbago  of  ^ 
the  operation  (ArcA.  /.  Kxpfr.  Path.  v.  Therap.,  xv.  278).  FroftatMor 
Albertooi  found  thai,  if  the  pigeon  waa  allowed  to  recover,  tbe  incho- 
niilino  was  capable  of  cauniitg  oonvulHiona;  also  that  In  dogH  with  the 
motor  ttone  of  tbe  cerebral  cortex  destroyed,  the  aIkuloi<l  oaoscd  epilep- 
tiform attacks,  and  that  thornpeutio  dosea  do  not  IncreaM  the  excita- 
bility of  tho  cerebral  cortex  in  the  dog.  The  aubjoci  ia  one  of  groat 
IntorcMt  in  connection  with  the  circumstance,  noted  for  qulDlno  by 
Brown.S6quard  and  confirmed  by  Albcrtoni  aa  rcgnrda  oJnirhonidiao, 
that  in  epiloptics  the  allackii  are  rvndcrcd  decidedly  more  frequent 
by  tho  cinchooa  alkaloids.    Tlio  present  evidence  indicates  tliat  ibia 
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Lncn>ti80  ifl  not  du«  to  an  inltiiviicc  upon  th«  cerebral  <.'ort«x,  but  can 
bantly  bo  oon^idvrod  sufficiuitt  ut  bo  conclualvo.  In  v«ry  \a,Tg<i  doaoa  ] 
quiuiaa  vritbout  doubt  nboliuhM  th«  fuiitiioiiA  of  tbo  cwvln'um.  Loula 
^upuln  (L' Action  phi/tioL  de  Quittim,  Pnriw,  1877)  found  th«t  roder' 
Action  watt  norninl  in  poidonod  dog*  nitit  rnbhiu,  iikhough  tJivro  wm 
coiupli>to  lOMH  of  AcEisibility,  and  bo  itntunilly  ooncludctt  that  tUo  latter 
was  of  ci'ntbml  origin.  Th«  ^iaoisJera  of  itpccinl  acww  produced  by 
<l.tUBto«  HCiMii  to  bo  tiic  fOBult  of  tt  djroct  or  indimct  ^0D£O|tiyo  iiclion 
upon  the  pgf  jyltf  «>J  iflUBo  prj^anit :  «inoo  I>r.  Kirchnsr  {SUtungsbtrichti 
Phys.-Med.  Oetette.  WOnburg,  1881,  161)  found,  in  rftbbita.  gita,  and 
giitaefl-pig«  which  had  boon  poJaonod  with  i^uinino  or  with  ^nlioylio 
ft^d,  Vjgry  j;reat  coBjfastJon  of  the  inlornal  ejtr  and  of  tho  liibyrinth, 
with  ^iloodr  exudation,  and  w^th.  In  aomo  (uumih.  tho  oar-drujQ  awoHun  \ 
Into  ft  bladder-lijto  bcjdy  hv  wnoua  exudation.  Thew  obeorvaliona  of 
Kirchner  are  very  interesting,  as  throwing  light  upon  the  vaow  of  the 
Unnitos  aurium  and  deaftaeaa  of  oinchoiiiam ;  ihoj  are  in  close  accord 
with  the  obeervationa  of  Dr.  Roosa  {Amer.  Jaurn.  Med.  &i.,  1874>,  that 
Bufflcient  doses  of  the  alkaloid  c-aiue  congoation  of  the  blood-voasela 
of  the  middle  ear,  and  also  with  an  obai^rvntioii  of  my  own  in  a  per- 
eon  who  sufTered  with  chrouio  InSnmniation  of  the  middle  ear  of  one 
side,  and  in  wln>rn  a  done  of  quinine  not  too  large  would  produce 
tionitua  auHum  of  that  ttide,  without  affecting  the  sound  ear. 

Spitutl  yervea  and  Centrf4. — Schlockow  woa  the  flnt  to  ootioo  a  stngvl 
of  Incrcuned  reflex  autirity  produced  in  the  lyog.bj.mijtine:  i^ .y wt- 
ent-f  -v^i ;  -111  ■iTju,  iirlyT.nicd  by_A.  Eulonburg  (^Rdchert's  Arekiv,  1865), 
but  l.:i.  li  ti  n  .iiliniii .]  iiy  11.  Houbach  (Cenlralbl.  f.  Mtd.  WtsttHseh., 
187-(,  674)  and  my  pupil,  David  Cvrnn,  who  ai^ruo  in  Knding  that  it 
qccura  only  after  very  minute  doses.  Iti  hi«  iovcstigatious  made  in  the 
]jBl»rBtoi7  q(  iie  Unlrereily  of  Pennsylvania,  Dr.  Cema  found  that 
this  BtaRo  of  excitement  is  probably  caused  by  a  etimulant  influonoe 
upon  the  peripheral  eenaory  nerves,  ae  it  did  not  occur  when  Iho  ab« 
dominal  aorta  was  tied  previous  to  the  exhibition  of  the  alkaloid  (Phila. 
Med.  Time*,  x.  idS).  Two  facia,  first  pointed  out  by  Dr.  T.  A.  Chaperon 
^I^iiiier'g  Archtv,  lS()f>,  39S),  have  been  mo  abundantly  aubstautiatcd  that 
we  nn«t  accept  them  0.1  eiitabllabed^Tbey  are— jn  tmaifAo 
nau^  ta jhflJrog  a  IcaaenJug  of  the  ntjax  activity,  which  la  removod'l 
bywctaon  of  the  modtilln.  fewt  in  largt  doaw  it  prodncvs  a  permanent ' 
pal»T  of  niflex  nclivitv.  The  first  of  tEye  actiomt  has  usually  boen 
eonwderod  to  show  that  the  alkaloid  etimulateii  SotBcbonow's  centre  in 
th«  baaa  of  tbi>  Jjnt'"  i  ^^^  Dr.  3edgwu:k  (_Jotirn.  0/  Ph^iiology,  ill.  22) 
belie voB  that  the. inhibition  is  such  ««  occurs  when  a  Hcnsitive  nerve  ia 
(galvanised,  and  is  the  roeoltuOflA-Btimuhition  of  the  peripheral  alTerent 
cardiac  pncumoigisiric  iMiiTQrfinduigs-  He  bases  his  theory  chiefly  on 
Iho  fact  which  he  has  discovered,  that  atropine  prevents  the  primary 
Inhibition  of  reflexes  by  quinine.  This  is,  however,  readily  explainabitt] 
without  the  adoption  of  the  theory-  of  Sedgwick,  and,  as  the  rwolta'j 
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wbich  Iio  ublaiiMy]  aflor  divinion  of  tho  pnouTDO|^stric8  are  soaroelj*  la 
accoi-ij  with  hift  thuory,  it  is  ntill  mc>Mt  probable  that  quinine  m  a  stiD- 
ulutit  of  Svliiclio row's  contra.    Tlio  cnusc  of  tlio  pcrmaneDt  Jnfloeoce 
upon  roflox  activity  has  not  yot  bvon  nccunttcty  di^terniinod.    CbapenKi 
nod  Wild  found  that  tho  mottH^Derro  trunka  aro  onaffectod,  but  tli: 
does  not  provo  t  hnt  tho  Hpina)  ceotroa  aro  paralyzed,  eapeoialiy  oa  Wild'i 
cxporimunta  Hc«in  to  show  that  tho  norvo^ndings  io  tho  niuM-loA  an 
attacked.     (Soo  below.)     A.  Eulonkurg  (lUicAerl's  Arehiv,  1865)  niwcrt 
that  voluntary  movements  persist  aflcr  rotlox  actions,  and   thut  tl 
quiniiii]{^  frog  will  turn  into  ite  normal  poaition  when  laid  u|>on  ita 
back,  alihou^^h  ordinary  reflex  actions  are  oompleteJy  aboliitbud.     Thta, 
if  con-oct.  certainly  sliows  that  it  is  either  the  sensory  nerves  or  the  ro- 
cepUve  oontres  of  tho  oord  whose  paralysis  by  quinine  put«  an  end  to 
onJinary  reflex  movements.     So  that,  accepting  the  various  results 
readied  by  experimenters,  it  is  probable  that  in  fl-ogs  quinine  first  ox- 
cites  and  then  parulyzcB  the  peripheral  sensitive  nervous  eyalcnu.     How 
far  this  applies  to  man  is  uncertain.    According  to  the  experiments  of 
H.  Kobert  (Archie  f.  Exper.  Path.  u.  Tkerap.,  xv.  49),  vcrj-  larj^  dosea 
of  cinohonino,  and  prabably  tlierefore  of  quinine,  lessen  llie  uxoilnbiltty 
of  ibo  muscleit.    This  is  confirmed  by  die  experimoDla  of  R.  B.  Wild 
(Brit.  Meil.  Jourit.,  vol.  ii.,  1887),  who  find.s  that  nolutltn  of  quinine  one 
to  one  thousand  brought  in  contact  with  the  isokted  muMcle  of  the  fri^ 
dimiuialiua  Irritability  of  the  muacle  and  altuni  to  ao<ne  extent  its  rola- 
lionit  with  ulimiilution.      The  pt-riphcml  nerro-endings  appear   to  be  j 
more  nonMilivo  (ban  iit  the  muJtole,  for  when  a  solutiou  of  one  to  four 
thouxand  was  onipbyed  galvanization  of  the  nerve  failed  to  cUcit  a  re- 
s[ionKc,  iilthotigb  the  muHcIo  contructod  when  the  cun-ent  waa  applied  to 
it  directly. 

Abdominal  Organs. — Upon  the  stomach  and  intestines  qainino  acta 
very  much  as  a  simple  bitter.  Jn  moderate  dosea  it  atimtilates  digofr 
tiooand  incnaases  the  appetite ;  in  large  doac-s  i[  not  unfrcqwently  eftunes 
nniisoa  and  vomitinc;.  When  there  is  any  morbid'  uritabiUty  of  the 
tnucous  membrane  of  the  stomach  or  bowels,  Its  irritant  action  iit  oRcn 
very  marked ;  and  its  continued  obo  in  hirgo  doeea  has  been  known  to 
cause  gastritis. 

Mauy  years  since,  M.  Piorrj*  assorted  that  a  largo  doao  of  quinine 
would  produce  a  ditttinot  immediate  lessoning  of  tho  size  of  the  aploen 
in  cnscn  of  inteniiitt«nt ;  but  tho  loatimony  of  very  numerous  observers 
to  tlio  contriiry  i»  hi  concurrent  as  to  I'Cnilor  the  truth  of  his  obsorva* 
tion  highly  im])rol>n1>lo.  Sevuml  observers*  have  Stated  that  the  ex- 
poseJ  spleen  of  an  animal  can  bo  noun  to  contract  when  sulphate  of 
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»1m>  Dr.  K1i«bcnaici>lL.r,  Arehiv /Ur  Flti,il«l.  Iltilt^uJr,  Bd.  t.;  M.  UatXat,  Poiiolngit  dtr 
ttuttitmi*,  BirllD,  If;:,  p.  ti\;  JfTUHvlinmkii  (OmrntUnFi /.  MtJ.  H'CHa.,  ISTS,  p.  410). 
1%«  l>tl«r  atturtv  bcllniM  Ui«  oontrwllou  Lo  ba  iniu*l  ghisBj  bj  m  MtioD  On  Ibe  |>trlpb*nl 
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quIiJno  b  injooled  loto  Ui«  Btomach,  velna,  or  cellular  tittsu« ;  but  other 
iurestigatoni*  kavo  failod  in  tlioir  attompts  to  produce  ikia  omerted 
Gi>n tract lo>t.  Th«  exporimeot  necasaiUitea  aucti  abnormal  exposure  of 
tlio  organ  that  only  a  very  pronounced  and  rwy  constant  dtmiuution 
could  uAtabliKh  tlto  oswrtJon  that  quinine  produces  contraction  of  the 
fiplcun,  and  our  prosoiit  knowledge  indicates  that  tko  alkaloid  liaa  no 
Imiiiudiale  decided  influcQce  on  tlie  tiiztt  of  the  organ. 

Onjans  of  Circulation,  aiui  Bhoti. —liv'iiiuvt,  wlio  Hal  studied  closely 
tke  uoiion  of  quinine  upon  the  circulation,  found  lliuL  in  Large  doaes  It 
lowew  the  arterial  pnawure  In  the  lower  anlmaK  The  vx^nsrimenta 
liaTO  been  conlirmea  by  ynrtoua  obwrvcTW.  noubly  by  Schlockow  (.De 
C/tini  3al/avki,  etc,  BratiaL,  I860),  A.  Eulunburg  {Reieherfs  Arvhiv, 
1865),  and  Ccrna  (he.  cit,  194).  It  hna  been  aburdiintly  proved  that 
the  alkaloid  thrown  into  tlio  juguliu-  roin,  introduced  into  the  ooronary 
artery,  or  in  any  way  brought  in  contact  with  tho  heart,  lessens  tlio 
force  and  frequency  of  tho  puIjMitions,  and  finally  producu*  dinctolio 
arrest;  alxo  that  thia  n^ult  is  not  inflnuncod  by  separation  of  the 
nuuDmaliun  heart  from  the  nerve^ientrvs,  and  oucura  in  the  cut-out 
frog'i  heart  In  man,  very  large  down  of  qiiinino  (thir^  to  Hixty 
grains)  lower  the  foruo  and  frequency  of  the  pulse;  a  pul«i>-rute  of 
forty  hns  boon  noted,  and  in  reported  ciiseft  of  quinine-poisoning  the 
pul«o  has  been  imperceptible  at  the  ivri«l.  Under  tho  latter  circum 
fttancoH  the  pulise-rute  may  bu  incroimcd,  but  the  cnrdino  force  is  reduced 
to  a  nuDiiQUiD.  The  evidence  is  conclusive  that  both  in  man  and  in  the 
lower  animals  QUtsiru  in  atipeieat  flgwiijrf  is  a  povxTfyl  <lq>reasant  to  fAt 
titart-muscic  or  gangUa.f 

tlobroff  {JUed.  JahTbucher,  1875)  found  that  in  the  quinini&ed  animal 
neither  f^alvanization  of  a  sensitive  nerve  nor  ariph}'xia  wa^  able  to 
produce  vascubr  contraction  and  rine  of  blood -prewiu re,  and  Jerusa- 
limaky  (CentraM.  f.  Med.  WtiseMch.,  1876,  p.  476)  assorts  that  in  frogs 
dilatation  of  the  vcesels  could  bo  soen-t  Further,  Profosaor  Kobert, 
experimenting  with  the  excised  organs  of  the  wann-blooded  auimaix, 
nnd  3[r.  Wild,  experimenting  with  the  tortoiae,  prepared  aocordiu^  to 
the  method  of  Dr.  Stevens  and  Donaldson,  have  found  that  very  weak 
solutionflof  quinine  sulphate  (one  part  to  five  thousand)  cause  enormous 
dilatation  of  the  vosftels,  with  consequent  incnmsed  rapidity  of  passage 
through  them  of  liquid  under  pressure.    It  la  probable,  therefore,  that 


■  MnEcnilla  ((^ni.  MM.,  1S4T),  ftud  ftiiwis)t]r  L.  T.  B(»li*raiilaiD<,  Kicitrcka  tiplri- 
muiUlt—  d  It  e-mlrnflililt  dt  la  Kau,  Paili,  1811, 

t  Pintatlittaff  {CmtmlM.  /.  MtJ.  WitttHtit,.,  ISM,  (Till.  IIV)  (laM  thai  •Inpto*  irlll 
Au*  lb*  hmrt  arrMttd  bj  qulnio*  to  raooainxDoa  it*  MtioD. 

t  M.  Chlnne  bsllare*  (Imt  by  qutaine  tbo  h«rt  U  MtaM  la  iKr/«*  llUtaiilaii.  TIh 
IhMTjr  i>  iBty  imprubfibl*,  Sm  Kititla  dinita  Hi  Bologna,  abitnvUd  Is  Jtm.  ifa  ngtlot, 
A'om.  •(  A-.ilWuy.,  1*:«.  p.  mt. 

H(ubuib,iD  ■Hritw  nr  otpgriDitnu  an  Ihf  infliii'npri'r  (■''•'■ixUra  of  a  icnallira  Dcrr* 
«pM  U>*  ciraulntiun  aftct  tbo  sxbiblt^a  i4  i|Uiniii<,  (■>!«!  lu  ilal«t  an;  jiBntjukot  action  ol 
Ibi  drug,  aliliougb  la  tnme  at  hit  cipsrlmvati  tbo  teOBi  astlrlty  via  paratrced. 
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tho/aU  of  the  arterial  prvuure  in  poiaottlng  by  ^ihi'ik  is  in  part  the  reMtt 
of  an  action  upon  the  vesadi.* 

Doih  Scbroff  and  Jerusalimsky  noticed  that  the  fall  of  art«rul 
preasiiro  produced  by  qninine  U  proceded  by  a  rifle  of  iho  pressure,  ac- 
companied with  an  increase  of  tbe  cardiac  action.  This  otMcrvntiou 
baa  been  confirmed  by  ti.  Sea  nod  llochefontAine  {Ocnnpt.-R^md.  AatJ. 
Sci.,  I.  xcri.  p.  267);  but  no  observer  seems  to  have  sIiowd  that  the 
rise  of  pressure  is  more  than  a  temporary  phenomenon.  Soo  and 
Uocbcfontaine  affirm  that  the  increased  cardiac  action  contiauos  «om« 
time  afVer  the  prcosure  b^ins  to  fall.  The  primary  riae  of  prc«MU« 
may  be  tbe  result  of  a  stimubnt  action  upon  the  vaHO-moLor  contm, 
aa  Jerwialim^y  found  that  it  waa  not  produocd  ailer  diviHioo  of  tb« 
cord.  Jcru.taliiiuky  attributeH  the  inorvafle  in  ttie  pube-rntw  to  paralyus 
of  the  inhibiiorj-  apparalua,  a  view  which  Is  supported  Ity  Ibo  aMwr- 
lioH  of  Ccnitt  thut  pn^viouH  tiuction  of  the  pucumogaslrie  proronls  tho 
quic-kening  of  tho  ]iul»o-rate. 

I  hare  never  bcco  able  tu  perceive  any  dopnwnt  action  upoo  the 
circulation  in  man  afler  ordinary  therapeutic  do«c«  (three  to  6ve  gnuna) 
of  quinine,  and  I  l>clinve  tlint  in  tonic  d«!<«S  quinioe  jinxluovs  no  percep- 
tible sedation  of  C^i  circulation,  but  thai  tbe  largv»t  «ntip«riodio  doses 
have  a  distinct  iDfliicDc«.t 

According;  to  Bonorn  and  Arvodi,  to  Hagondio,  to  Konnoret,  to  H» 
Jior,  and  to  Baldwin,  in  animals  killod  with  quinine  tbe  blood  is  found 
to  ho  dark,  defibrinated,  fluid,  and  incapable  of  forming  a  clot.  Briquet,  i 
however,  dvntca  that  this  alteration  of  the  blood  is  eonstant,  or  even 
common,  in  quiniiiispoisoning,  aaho  found  it  in  only  four  out  of  twcoty- 
Ihrce  dogs  so  Mcriliouil;  and  ho  belierea  that  it  is  merely  an  accident 
dependent  upon  Ihe  metliod  of  death,— a  conclusion  which  haa  iKicn 
confirmed  by  Dr.  H.  A.  Hare.  In  a  aeries  of  analyses  Briquet  found 
that  tho  oontinui.vl  \i*e  of  quinine  augments  the  proportion  of  fibrin, 
but  lowont  that  of  Ihe  roil  corpiMcloH. 

In  1S67t  PntftMSor  Binn  announced  the  flact  that  quinine  added  to 
human  blood  in  tlio  proportion  of  ono  part  to  tour  thousand  Iron»» 
dJately  chocks  and  in  a  ahort  ripe  arresta  the  amasboM  movemonts 
o?  the  wlMte  ^/lood-ydls.  CnnfirinaUon  oP  uui  fiU  been  nihiTnlietTby 
Scharronbroich  {Inauy.  Ditsrrt.,  Bonn,  1867),  by  Kemer  (quoted  in 
Practitioner,  vol.  vii.  p.  821),  by  GeltowaWy  (PracfitioMr,  vol.  vil,),  and 
by  Jerusalimiky  (Cenfralbl. /.  Med.  Wist.,  1876,  p.  476).    The  minEmum 

>  Wlics.  in  WlJd'i  «i)>nriinaiU,  (ba  ulion  of  qaiotne  nu  iii«inUli«d  tat  m  laoflh  af 
lint,  Uia  dUilatioa  wu  DeiUly  (UIdwoI  bj  oontrMlloD,  whisb  tDDttMtiiiD  WM  ia  tO  p««faft. 
blltty  tb«  onleowv  of  •  poat-morltm  rigidltj. 

t  Dame  •ludiuhBTcbvvnma'ia  upon  tbetfUon  oftha  dra(aa  th«  MfUkflaicf  Ihtbnia, 
bul  ths  mdcDM  is  anoInJintorj  ud  Inanfflolnt.  C«otaK  I'rjtiioUfitat  sarf  Mtdict-Ltgnt 
Jeartial,  ISIS,  p.  33 1  «llo  Art\int  n/  Utditiiu,  i.  SJ, 

t  Arciiv  /Itr  ilicvotp.  AtioUmii,  iil.,  1M7.  Cawalt,  *!»,  KtfrHmtattlh  Omitr- 
mtiKngin  6itr  dv  Wun  4t  CkMnwirimng,  linWrn,  IStt;  I'trahM'*  AnUs,  IMS,  xlft 
Dli  Btriim.  Kti».  H'wcAfuiArf/V  KoT.  ISTI. 
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effvctive  fttroDgth  of  die  solutloD  bas  hwa  found  to  raiy  In  dilToront 
Bpociea  of  aniniald,  and  cv«n  in  difTorL-nt  individuals  of  tlio  Mtnio  opocion. 

It  In  a  matter  of  great  iiitvr^tHt  to  dulvrmiuo  wbutlivr  quinioo  aota 
In  thv  living  urgaiimiii  a«  on  ttio  vtagv  of  tlio  micmitcopu )  and,  to  ■ottto'i 
tliU  point,  Profoflitor  Binz  (FircAou>  Ar^iv,  1809,  Bd.  xlvi.  p.  138)  ha« 
experimentttd  according  to  the  invtliod  of  Cobnhvim.  flo  found  that 
wlivn  tlio  nUMOnloty  of  curorised  ftx)g«  to  whicb  quioiiu)  had  bwn  given 
was  ox]>o»od  upon  tho  slngu  of  tlio  microscopo,  no  accumulation  of 
whitu  blood-cc'Ils  in  tho  small  vuwuIh,  or  pauago  of  thom  out  into  the 
tlssuoB,  occurred  upon  irritation ;  or,  if  after  a  time  these  phonomona 
oommcnccd,  Ihoy  were  at  once  chccl^cd  by  a  smalt  hypodermic  injo(.-tioo 
of  the  alkaloid.  When  tho  indammatury  process  had  already  com- 
monced  in  a  "  Cohnheim  Stog,,"  an  injection  of  quinino  vould  cauae  tho 
out-wandoriDg  of  the  corpueclos  to  cease,  and  would  bring  about  * 
gradual  clearing  of  tbe  whit«  culU  A-om  the  chokod-up  Teasels.  Pro- 
feeaor  Binz  Airtbor  took  two  Toung  cats,  tni,  after  poisoning  one  of 
tbero  with  ^nia,  ejcamined^lhoir.  blood.  In  tho  blood  of  tho  oor 
poisoned  animal  the  white  ccIIb  were  for  moro  aj>undant  tl^an  in  that 
of  lite  pot^onod  cat.ytiVom  these  facts  Professor  Binz  deduces  tho  cnn-  , 
duaion  tjigt  nuinine  acU  diastructivclv  in  ibo  syateni  upon  the  whlta 
blood-corpnaele*!  In  th»  Bama  wmy  aa  when  tbay  aro  out  of  \he  body. 
Pr.  Goo.  n.  Cwttcr  (Ftifcholog.  Medico-I^yal  Jourii.,  Feb.  ISIS)  and  Dp. 
H.  A.  Harv  {Phila.  Mik.  Times,  xr.  43)  havo  expcriincntally  coafirmed 
tho  olTucl  of  quinine  in  preventing  tho  extrusion  of  whitv  blood-eolla 
(torn  tho  frog's  meaontvry,  and  A.  Martin*  (^Inaug.  Diuert.,  Giowon, , 
1868)  has  also  found  that  tho  action  of  Iho  drug  ia  apparL«nt  la  tb« 
centre  of  paronchymntous  organs,  such  as  tho  liver. 

On  the  other  hand,  Schwalbef  could  detect  no  differenoo  in  tho 
blood  of  a  cat  before  aod  after  poisoning  hy  quinine;  and  tbo  ospoii- 
menu  of  GeJtowsky  [^loc.  at.)  upon  ft'oga  and  guinea- pips  have  yielded 
similar  results :  in  all  cases  after  fatal  poisoning  by  the  alkaloid  tbo 
movomenta  of  the  corpuscles  were  found  to  be  very  active.        ■ 

The  oarreotness  of  tbo  <^inal  observation  of  Professor  Binx  upon 
the  out-wandering  of  the  white  blood.corj>usoli-s  in  the  Cohnheim  l>og 
must  bo  considered  as  established,  hut  it  is  not  proved  that  tbo  failure 
of  tbe  blood  corpuscles  to  escape  trom  the  irritated  resaeb  is  due  to  tho 
arrest  of  tboir  amceboid  movements  by  the  quinine.  In  a  series  of  ox< 
periments  Dr.  il.  A.  llara  (he.  dt.)  found  that  tbe  vessela  tn  tbe  ciu- 
<honized  IVog  were  much  moro  contracted  nod  had  their  walls  muob 
Uiicker  tban  in  a  corretipondlug  ttog  without  quinine.  Thta  oontroo- 
tlon  of  the  vftiaela  \»  tliought  by  Dr.  Ilaro  to  be  (ho  nwult  of  a  direct 
action  exerted  by  tbe  drug  u{>on  the  niu.sculur  coat  of  the  art«riol«».  Il 
b  certain  that  tho  alkaloid  ruducvft  very  niarkodly  tbe  force  of  the 


•  QnoUd  b7  Siai,  rinjtnm't  ^p«){r,  Bd.  ilri.  p.  1ST. 
t  Quoted  b;  K«ni«r,  Fftligir'!  AnKi*,  Bd.  I.  p.  10), 
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beort    It  [«,  thoroforo,  poaaitilo  ihst  iho  quioino  prvTento  the  out* 
«iiB<loring  hj  le«MiifDg  tii«  Tunc  whicli  k  tiririog  Iho  corpusclos  ani|^| 
at  ili«  mata  time  incmatiing  the  nM>i«tsi>c«  of  Um  capillaiy  walls.     It^^ 
DUMt  be  coBkidiircHl  itiill  <luul>u'ul  ho«r  fiu-  quioiiw  BfTocM   ibo   whit« 
Mood'OOrpiuclM  in  tbc  «ircti]atiou  uvon  wbun  it  ia  kdminuilorod  in  poi-i 
■oooQidoMi.     When  thcrai>eutic  doMW  uv  emploj-oil,  tho  doubt  an  to] 
it*  powon  la  of  counu  ttill  tttruiigur. 

It  irotdd  M!«m  that  quinine  aeta  also  npon  othur  portions  of  tli« 
blood  than  tho  vbito  corpuMles.  Manaaaotn  (  U(ber  die  DitMntianen  der 
nthen  BlvikArper<hen  ttnter  vertchiftUnat  VtrhdUnisstn,  Berlin,  1872) 
luu  found  tbat  in  fcwr  occurring  in  tb«  lowur  animals  tho  red  ooq>ua- 
clos  an  diinini»)>e(l  in  mzp.  If  in  this  coodtlioD  a  dociJcd  doae  of  an 
anitpyratie,  such  ax  quioino  or  aloobo),  bo  ^vgn,  and  the  temperature 
(aUs,  the  gtobnim  rMunui  tboir  nonnal  size.  Tbat  the  cbanfro  ia  due  to 
ibo  fall  of  the  tMopcrature  rather  than  to  a  diroct  action  of  tbe  drug 
is,  I  think,  dcmonatratcd  by  tho  fact  of  its  occurrence  whenever  ttiu 
fervrhcat  is  lowered  by  the  application  of  external  cold.  The  oxperi- 
monts  of  ManassoLD,  therefore,  do  not  prore  that  quinine  exoria  onjr 
direct  action  on  tho  red  corptucles.  Tbe  in voetiga lions  of  Binz  {AreA. 
f.  Exper.  Path.  w.  Pharai.,  Bd.  i,  Iloft  i,  1873),  however,  appeal*  to  abow 
that  the  alkaloid  leeaeoa  tbe  OEontztng  power  of  tbe  blood ;  for  ha 
fiwod  tbat  in  younj;  cats  to  which  he  had  given  a  very  lar^'o  but  not 
GMftI  dose  of  qoinino  the  freshly-dniwo  blood  affected  the  liucturu  of 
guaiae  mui-b  leas  tban  it  normally  should. 

Wben  blood  is  drawn  l>ora  the  body  and  allowed  to  atand,  acid  is 
developed  !□  it.  Zunat  llnany.  Dissert-,  Bonn,  I86S),  who  baa  studied 
this  subject  most  cloftely,  divides  the  investigation  into  Mudy  of  tbe 
production  of  acid  in  tbe  time  ttota  the  escape  of  tbe  hlood  from  the 
vein  to  its  coagulation,  and  study  of  tbe  slow  changes  which  ineroua 
Its  acidity  when  coagulated  until  putrefaction  baa  &irlyai>t  in.  Pro- 
fcaaor  Bins  believes  that  thii  di^wlupmunt  of  acid  is  doe  to  oxidation, 
and  hyno  elaborate  aeries  of  experiments  luu  determined  ibat  quinine 
(nbo  B0lphal«  of  bebevrino  and  picrate  of  ftodium  in  almo«t  as  great 
iagnt)  Inhibits  tbu«e  vliangee  very  greatly  in  botb  their  varieties. 
Ibeso  experiments  are  in  accord  with  tbe  previous  ones  of  A.  Soholte 
(OaitraM./.  Med.  Wiaauch.,  Xov.  1871):  the  facts  may,  tborefore,  be 
eonsidersd  proved. 

If  ozoniKod  oil  of  turpentine  bo  dropped  into  an  alcoholio  solution 
of  guaiae  rcain,  no  altoralion  of  color  occur*;  but  if  a  drop  of  blood 
be  added,  tbv  blue  appcara  at  onoo:  Lt^  tbe  blood  acts  as  a  currii*r  of 
OBone  from  tbe  luqwnlino  to  the  rosin.  Professor  Bina  has  found  thai 
quinine,  oven  in  so  mnalt  an  utnoout  as  one  part  in  twenty  tbonsMtii, 
has  a  perceptible  influence  in  preventing  this.  Similarly,  wben  lotoa 
dilute  walory  solution  of  tbe  sulphate  of  indigo  carbonate  of  sodium  is 
thrown  until  the  reaction  is  decidedly  allcalino,  and  a  little  blood,  anil 
nibsequently  ten  drops  of  ozontsed  turpentine,  are  aided,  a  green  coin 
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tx^ins  at  onoe  to  develop,  and  in  a  Utile  wbilo  paesM  into  tbo  cloar 
^yellow  of  isatta.  In  thia  case  also  the  blood  aou  aa  a  canior  of  oaone; 
and  IthiK  and  hta  pupil  RaoBon^  {Inaug.  Dissert.,  Bonn,  1871)  bnvo 
found  tliat  qtiiuino  alrto  iiihibit«  thiii  acUoD,  ono  part  of  it  added  to  a 
Uiotisnnd  of  lito  mixture  delaj'lng  lite  cbang«  of  color  for  an  bonr.  In 
tho«o  cxpvrimontii  Binz  uaod  a  largo  iiumbor  of  different  italta  of  <iul- 
nino,  and  found  ttint  tlioy  actvd  idcntioftlly.  Tiint  tlio  aiition  of  l-bfl 
tftUcaloid  VIM  on  the  blood,  not  on  tho  indigo  and  guaiao  solutions,  vras 
shown  by  tho  tact  that  whon  similar  solulionit  without  tho  blood  were 
Bbakon  in  th«  air  and  absorbod  osono,  the  chnractoriistio  colorations  of 
its  action  vrcn  produced  just  as  rcjidily  when  quluino  wnu  abiWDt  aa 
wboD  it  was  present.  Dins  also  pruvod  that  tho  rud  corpusclw  woro 
the  portions  of  the  blood  adected.  Oo  adding  cr}-Btallii!od  hnmoglobia 
from  horsca'  blood  to  the  gualac  solution  he  found  that  it  nclod  as  an 
ozone-boarer  between  tho  turpentine  and  the  guaiac,  and  further  demon 
[  ftnit«d  that  quinine  had  the  power  of  preventing  thb  action. 

A»  it  ia  GStablitthed  that  quinine  oxerta  some  antipyretio  aotjoa 
(see  p.  ftSO)  in  ordinary  foTor.  it  is  an  axoewiinglv  plauribla  theory  that 
tit9  lowering  of  tamnorature  ia  due  to  a  checking  of  tho  osontaing  ■ 
pQwoT  of  tho  blood.  To  attribute,  however,  the  general  medical  virtues 
^of  quinino  (o  an  action  on  the  white  corpuscles  seems  to  mo  unrea«on> 
'able;  for  fi^>m  tho  experiment*  of  Professor  Bins  himself  upon  the 
'  lower  organisms  it  would  appear  that  quinine  aota  upon  all  animal  gcr< 
ininal  matter  j  and  it  b  probable  that  the  protoplaitm  of  tho  nervous 
Bjrstom,  being  more  spcoialised  than  that  of  the  whlto  cor])Uf«.-los, 
would  be  more  RusocpUblo  to  the  influence  of  the  alkaloid.  Profouor 
Blnz  stales  that  both  ronino  and  camphor  act  more  forcibly  upon  the 
white  corptucles  out  of  the  body  than  does  quinino,  and  Drs.  T.  Lauder 
Brunton  and  Thco,  Cash  have  fotin<l  that  morphine,  veratrine,  and 
codeine  checli  the  oxonixing  power  of  tho  blood,  while  digitalino, 
picrotoxinu,  and  cnffoino  incrcuw  it.  Each  of  these  principles  has  ttf 
own  peculiar  physiological  action,  dlffaring  ttom  that  of  quinine  and 
the  other  nlltaloids  (St.  Bartholomete's  JIosp.  Rep.,  xviii.  2G9).  It  soems, 
therefore,  to  me  abstu'd  to  attribute  such  diverse  pbysiolo^'cal  nctious 
to  the  one  common  property  of  tho  group,  and  I  think  that  we  must 
consider  the  antozonizing  power  of  quinine  aa  simply  ono  of  its  Oinc- 
lions,  and  not  as  the  basis  of  all  its  relations  with  the  human  organism. 
Antiseptic  Action. — As  long  ago  as  176!^,  Dr.  Frin^le  (Ob^rcations  on 
J>iseaset  of  the  Army,  London,  1765)  called  attention  to  the  Act  that 
cinchona  bnrk,  in  dcooclion  or  powder,  baa  the  power  of  preventing  for 
a  time  putrufaction  in  flesh:  and  more  recently  the  sul{ic£t  baa  hoon 
studied  by  Mayer,  by  I'aviai,  by  flallier  (Das  Cholera-Cantagium,  Lolp- ' 
aic,  1887),  by  Uorbst,  by  Polli,  and  especially  by  Biox  (  Virchow's  Arekio, 
1869,  Bd.  xlvi.  p.  6S ;  and  Untersvchungen  Oier  dtia  Wesen  der  Chinin- 
virkuny,  p.  20),  to  whoae  elaborate  articles  I  must  refer  my  roadoni  for 
details  and  refercncoa.    The  oxpertmonta  of  those  aulhorlUas  havo  d^ 
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monstmlod  that  quinine  in  the  proportioa  ofono  pnrt  to  tliroo  Imndrod 
wiU  prosorirc  for  a  long  timo  floeh,  meal,  millt,  batter,  iirino,  albameo, 
etv.,  a&(i  will  check  very  mai-kedly  the  alcoholic  femtfiotation  in  honey 
ot  in  syrup.  Professor  Bins  has  proved  that  this  antiMptic  aclioo 
is  due  to  a  poisonous  influcDce  exerted  by  the  quinine  upon  tlie  iaagi 
which  are  the  immediate  cause  of  the  changes.  According  to  bis  ex- 
periments, the  larger  infliaoria,  such  aa  PATameciA  and  Colpods,  are 
killed  by  a  solution  of  quinine  of  the  strength  of  one  in  eight  hundred 
Immediately,  of  one  in  one  thousand  afYer  some  minuie»,  of  one  in 
twenty  thousand  after  some  boura.  Upon  the  ordinary  mould  Peoicil- 
lium,  upon  Vilirioa  and  Bacteria,  as  well  na  upon  the  higher  inAisoria, 
quinine  acts  wilh  a  similar  fatality.  In  the  «a!*c  of  the  Vibrioa  aiitl 
BaeteHs  a  diicldedly  stronger  solution  than  the  one  mentioned  is  ro- 
quirud  to  quiyt  movcmonL  Bochofontainc  {Arekivf4  de  Phy»itAiog(t, 
July,  1873)  found  that  u  solution  of  one  per  cent,  was  needed  for  a 
vigoroun  rapid  action,  and  that  some  activogranulciicoul(l«voD  bo  found 
in  it  aftor  throe  days.  According  to  Binz,  tho  eingnlarity  of  the  influ- 
ence of  quinine  is  shown  by  the  fact  that  n  solution  of  ralicin  in  the 
proportion  of  ono  part  to  forty  duos  not  kill  Parnmecia  and  Colpoda. 
Indcod,  these  infusoria  wore  not  oven  affected  by  this  strong  solution 
of  salicin,  and  they  endured  a  solution  of  morphine  of  one  part  to  one 
hundred  and  twenty  for  an  hour,  nnd  n  flvo-por-cent.  solution  of  atrych* 
nine  for  some  minutes.  AUht>u^h  ibngi  will  appuar  afttir  a  time  in 
ordinary  Bolation  of  the  anlphate  of  gnlnine,  I  think  it  moat  be  con- 
adwwl  well  ertabllahed  that  tKia  aivi  i.rl..  i-  v-.-Ar-.  of  the  nllcalotd  tm 
trtremely  nolsonouB  to  the  fiingi  of_ji[i  i.  in  i.  m  Mid  of  other  ordinary 
IJBnncntationj., 

0(erTdr.-^n  1971,  Dr.  Monteverdi  announced  {Antttil&s  ct  BvUetin  de 
la  Sociitt  de  Midccint  de  Gand.  May,  1871)  that  quinine  is  a  oterino 
atimulant,  causing  utJipies  in  tho  gravid  woint)  eontraetiona  saffloientlT 
Tiolont  to  induco  abortion, "and,  when  given  duriny  labor,  intenflil^-Jng 
nvatly  the  uterino  pains,  and  aitor  labor  cauaing  rapid  expulsion  of 
taeplaconta  and  arrcstiriL-  in.  r;ne"hemoiThage;  afflnning,  fhrtber.  that 
in  amonorrbcca  or  in  men  1 1 1,  ._■!«  firom  aierine  inertia  its  action  Is  no 
less  marked.  Although  this  has  been  received  as  new  the  world  oror, 
BO  long  ago  as  1855  Dr.  John  S.  WiUon  {Southi'.rn  Afedieal  aj\J  Suryicat 
Journit,  p.  341, 1855)  called  attention  to  the  uterine  action  of  quinine, 
and  in  18C0  reasserted  his  belief  {Soulhem  Journal  of  ^f(Jic^nf,  Sept. 
1860),  which  in  the  mean  while  bad  been  confirmed  by  I>r.  J.  U.  Sieh 
in  the  Charletton  Medical  Journal  and  Review;  and  in  1858  Or.  Jos.  J. 
"West  {Savannah  Journal  of  Mfdidnf.  i.  19)  wrote,  -■Many  regard  the 
oae  of  quinine  as  dangerous  and  even  criminal  in  any  d!»CAi>es  in  pnrg- 
nant  women.  The  belief  of  these  persons  \«  tlint  this  snbstnnco  exer- 
olaeB  a  direct  influence  upon  tlie  uterus,  «iiu«(n:7;)ouTr/Wc9iitracf^oa»  nnd 
expulsion  of  the  fietus.  And  to  support  this  notion  they  are  ready  to 
bring  forward  innuraerabU  Instancctf  of  abortion  after  its  use, — of  casas 
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of  Biiddon  suppromlon  relieved  by  a  prompt  use  of  the  uimo  nnnody." 
He  then  goon  on  to  say  thnl  theaa  abortions,  ate.,  woi-o  dcie  to  the  intor- 
mitt«at  fovcr  and  not  to  tlio  drag.  Surely  tttid  ia  enough  to  show  tiiat 
tke  oxytocic  action  ot  qtiinino  was  believed  in  many  yc«rB  ago  by  unm- 
ban  of  our  Soutliurn  pmctitionera.  Tbe  (juesliou  now  ia  whether  tlie 
drag  has  any  such  notion.  Il  ia  evident  that  tiie  answer  to  this  should 
bo  made  out  in  throe  difluront  wajti.  Pir«i,  Is  there  any  evidence  of 
quinino  produving  abortion  In  honltliy  women  or  In  femalos  of  other 
atitinaiw  ?  Second,  How  strong  i«  the  evidence  of  tt*  producing  abortion 
in  women  vufTuring  from  nguo?  ThiiiJ,  What  i«  ilio  evidence  in  regard 
to  lh«  action  of  quinine  during  labor? 

In  n-gord  to  tho  lintt  of  thvso  oab-quoMtion*,  the  only  nfllrmativu 
evidence  I  bnve  mot  with  it  in  tho  experiments  of  M.  RancHliit  (//'  Union 
Medicate,  1873),  who  saw  abortion  in  two  bitcbce  follow  lliu  administra- 
tion of  IVom  six  to  nine  grains  of  quinino :  as  tho  pups  in  one  case  were 
already  dead  before  tho  ndrainistrntion  of  the  drug,  it  would  ec«m  that 
this  inToetigation  wn«  not  on  eucli  a  scale  as  to  bo  at  nil  conclusive. 
Moreover,  1  have  given  quinine  to  two  pregnant  cats,  in  one  case  in 
eufflciont  quantity  to  cause  death,  without  disturbing  tho  products  of 
oonc-cpiion.  Furlbormore  I  have  met  with  no  evidence  that  quinine  is 
capable  of  inducing  abortion  in  healthy  pregnant  women.  Dr.  Sayre's 
case  (American  Praetitioner,  1871,  p.  260)  is  certainly  no  proof  what- 
ever that  quinine  will  originate  labor,  as  labor  had  commencod  under 
tho  influcnctt  of  the  hot  and  cold  douche  and  other  mensarcH  employed 
b^we  tho  quinine  was  given.  Profuwsor  Chiara,  of  Milan,  hiw  furnished 
(X*  Union  Mc'Ucntc,  Nov.  20,  1873)  ^cry  strong  evidence  that  quinine 
is  innipable  of  originating  uterine  contractions  in  healthy  pregnant 
women.  In  his  public  service,  two  doses  of  a  gramme  (15.34  grains) 
each  were  given  without  effect  daily  for  two  succosuve  days  to  eight 
women  all  in  the  eighth  month  of  pregnancy.  It  being  noecssary  to 
cause  abortion,  one  gramme  was  given  daily  to  one  woman  for  seven 
days,  to  another  for  three  days,  without  in  either  instance  any  effect, 
M>  that  the  labor  had  to  be  brought  on  in  the  usual  manner.  On  the 
whole,  I  believe  that  the  first  qucitlon  must  at  present  be  answered  in 
the  negative. 

In  anawer  to  the  second  suh^uestion,  some  cyidonco  liM  already 
been  adduced  lo  show  that  abortion  may  bo  socousod.  To  it  may  be 
added  the  assertion  of  Dr.  Wnlravi-n  {Rnst.  Mtd.  an'l  Sur^.  Jonrn.,  1873) 
that  he  has  frequently  «oon  tho  exhibition  of  quinine  followed  by  aboi^ 
tion,  the  record  of  two  coses  of  such  character  by  Dr.  Burt  (Uledieal 
and  Surgimt  Ileportir,  1870),  and  no  doubt  the  afllnnations  of  others 
which  1  have  not  seen.  Opposed  to  this,  however,  ia  the  overwhelming 
fact  that  tho  great  body  of  the  profession  have  for  centuries  bocn  giving 
quinine  in  one  form  or  other  to  pi-egnant  women  indiscriminately,  and  if 
abortion  had  been  produced  it  must  have  been  noted  long  ago.  Further, 
ditscl  to«timony  is  not  wanting.     Malaria  often  induces  abortion,  and 
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Br.  Erwin  (S.  Louis  Staiicat  and  Surgiiyil  Jovrndl,  March,  1872),  Dr.- 
Jas.  C.  Harris  (Americfin  Practitioner,  AprU,  1872),  and  Dr.  A.  Bum- 
worm  {American  Practitioner,  1S71,  No.  i,  p.  127)  tcatify  from  jHiraonal 
exporieDoo  tlint  itniuine  will  an-oBt  abortion  from  sucb  cnuiio.  Dr.  J. 
A.  .VsUlbrd  {yntional  Medical  Jonritai.,  Oct.  IS71),  Dr.  Bo&Hcbunp 
{American  Practitioner,  1870),  Dr.  Ilookor  (/Aid.),  Dr.  J.  S.  May  ObitL), 
niKl  Dr.  A.  d'Aroourd  (Medical  A'ewa  and  Library,  May,  lii73)  bsvo 
gIvoD  tho  alkaloid  to  faundvods  of  pre^not  women  in  largo  doeos  with- 
out rcsulu  Other  tostimony  nii^lu  be  a<lducudi  but  it  Bocms  to  me 
incredible,  in  the  face  of  daily  expcrionce,  that  even  tbo  largMt  tbora- 
pcutlc  (loflCA  of  quinioo  aro  abortifncient  in  malarial  f«veiH  or  lu  honllh. 

In  n^ard  to  the  third  tub-quest  Ion,*  it  Boema  to  mo  proved  that 
quiiiino  in  full  dottea  (ten  to  twenty  j^rainn)  ia  a  very  powerAd  stimu- 
lant to  the  merino  contmctiontt  during  labor.  The  pains  it  proilucw  ho 
Qxactly  8tmulat«  the  natural  ones  at>  to  iiidicato  that  ihoy  aro  not  iw 
much  caused  fava  gpocifio  i^y^ion  of  ^i""  ''-"g  "  "if  JWl  >rftH*"'S  ^h° 
geaoral  norypua  foroee  of  the  gyetom.  Bo  this  as  it  may,  moet  of  tbo 
leadiof;  nocouchours  of  this  city  and  of  Xaw  York  aro  accustomed  to 
rely  upon  quinine  in  cases  of  uturino  inortin  fhtm  oxhanetion.t  ^ 

Kidneys  and  Elimijuttion. — ^Tho  manner  in  whieh  quinine  finds  en-  V 
tranco  into  Iho  blood  has  beon  ospocially  studied  by  Dr.  Komor  {toe 
eii.).  As  the  gastric  juico  is  verj'  acid,  it  is  evident  that  the  alkaloid 
will  be  rapidly  dissolved  in  the  stomach  and  bo  put  into  the  conditions 
most  fnirorubld for ita absorption:  if,  howevvr,  the Mltof  quinine oscapeA 
fVum  ihtf  stomach  into  the  inteatincs,  it  will  bo  liahlo  to  b«  proclpitatod 
by  the  alkaline  juioca,  as  well  as  by  iho  bilo.  whoso  acids  form  vuiy  in- 
■olublo  salts  with  it.  The  presumption  is  ihoroforo  strong  that,  when 
gastric  absorption  fails  to  take  pluoe,  at  least  a  portion  of  the  qninioe 
will  pass  out  with  the  futcos.  That  this  actually  dow  occur  has  been 
proved  by  Kornor  and  others,  who  have  found  the  alkaloid  in  tho  ex- 
cn>m«nt  of  persons  taking  it.  As  the  blood  is  alkaline,  it  would  ap- 
pear probable  that  the  quinine  salt  so  soon  as  ontering  it  would  buj 
precipitated.  That  this  does  not  occur,  according  to  the  reeoarcbos  of 
Keraer,  is  due  to  the  solvent  power  of  the  gases  oontaitwd  in  normal 
blood.  ■ 

The  authority  mentioned  found  that  one  thousand  parts  of  blood  ^ 
which  was  defibrinaCed  and  depnvod  of  Ita  gasos,  at  a  tempct-aliin)  of 
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*  Far  dpulli  ot  (ha  *t1'1iib«  lb«  rnilDr  li  nforrtd  to  th<  Ibjnl  nlUk*.     CwmU  kiM 
Prvflilltmr.  ITIL,  iiilL  ill. 

f  CvtUin  *x[<(irlnipnUnr  Wild  (Aril.  Mnl.  Jo<m.,  Tol.  U..  IS«t)  tnjIKaM  tliM  th«  qutnls* 
mtj  hH  illrsollir  ujion  (fa«  muKlc-nbrM  of  tlio  iilgrina  nllt.  Iln  Umad  that  nbvn  Iba  M|atl*B 
«ri|ula)D«  iiilphDM.  ana  part  lo  ■  IhiniMDd,  ni  broasbt  la  «aatii«l  with  ibe  Imlntnl  (uqihft- 
j[Ui  v(  llio  trait  Iba  CMDphnxui  tnt  (burtoninl,  and  •ntrwunl*  trotlfavncd  bv,faad  Ua  1  —  nf 
Ilmtt.  the  cli&Dg«  probabtjr  betag,  u  b«li«T«d  by  WIU,  itua  la  *tiinutiil1oa  Bnl  of  llta  OmIi  , 
loncilLiilinAl  rOHv^uUr  fibres  find  liter  of  Ibc  mora  lulcrnAl  ilron^ar  clnmlAr  flbrta.  M 
qaUlDO  |ioiiDlratni  Iba  ooaU.  Th«  inutola-nbrnot  Iba  owpbagnt  mndiutlki  la  Ihooa  «f 
■(«nu. 
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?6°  C.  dissolved  in  aa  boar  only  0^93  psrt  of  pure  quinine  'Whtar 
satoraUtd  with  carbonic  acid  f^&  di^olvos  tho  milphiitfl  of  qiiinin« 
pretty  J'tvely ;  and  Kernor  also  oxperimontally  dolcrminvd  that  vrhvn 
a  nouiral  solution  of  »  enlt  of  quiHioo  ia  nditud  to  n  very  OiIut«  solu- 
tion of  carbonate  of  sodium  no  procipitat«  occurs.  It  wouKl  appear^ 
then,  tbat  the  quinine  is  held  in  eolutJon  in  the  blood  by  roxon  of  tJ>» 
looBclr-oombined  carbonic  acid  j;a8  in  that  fluid. 

It  baa  been  proved  by  the  analyses  of  Landerer  {Itepertariam  Jur 
Pharmacie,  Bd.  xxv.,  183G),  of  iJiotJ  {Wiener  ^fedi^iniJ!ehe  Wocheii' 
schri/t,  1852),  of  Briquet  (loe.  eil.),  of  Bins,  and  of  Do  it«nxi  {tiutt. 
Tlifrap.,  t.  xci.  p.  43).  tbat  quinine  Mcapea  from  the  body  through  tb» 
IjIdae^-iL  According  to  Briquet,  it  may  gongnUly  be  found  in  the  tiria« 
half  an  hour  aner  tlw  adPiJnlatmtioa  pf  a  l«ij^  doge."  Tta  ramoT*!, 
according  to  the  n.>aoarcbea  of  Bin*,  (toea  on  slowly,  for  it  js  stated  (loe. 
eit^  p.  lt!7)  (but  in  six  experimenta  only  a  Itttlu  more  than  two-thirds 
of  tbe  iuKMled  quantity  was  excreted  in  the  firat  forty-ei^ht  bwirg, 
Forllu'r,  l)u  Reati,  Yvon,  and  Dietl  {Die  Pfiimxnsloff^  1683,  p.  1443) 
hare  found  it  in  the  urioo  six  or  Huvun  da^-H  nder  tbe  inj^utlon  of  the 
laat  ttoM!.  Dr.  L.  Thau,  however,  in  tlirw  expcrimcnta,  out  of  the  4,4586 
gT^minos  of  the  nllcnioid  which  were  given,  recovered  Smm  the  urlue 
piLi^il  ilnriti>r  the  lorty-ei^hl  hours  4.:)  grammco,  tto  that  only  0.1f>86 
griiniiiiu  riiniuinod  unaccounted  for,  A  portion  of  lhir<  riiiitiduo  waa 
purhiipi  lost  in  tho  chemical  oporations;  but  it  is  probablo  that  aomo 
of  the  quinine  is  eliminated  through  other  channels  than  tho  Icidneya, 
since  Professor  Itinz  has  found  it  in  the  snlira  of  a  poiBoned  doi*,  and 
Landcrer  {BuchHtr's  Jlepertorium,  1839  and  18:t2)  states  that  he  has 
detected  it  in  the  urine,  sweat,  tears,  milk  of  niusine  women,  and  in 
tlie  eurum  of  dropsicnl  eifbsion?,  while  Albortoni  and  De  llonsi  find  it 
abundant  in  the  bile  when  it  has  been  taken  by  the  mouth,  but  not 
when  it  haa  been  given  hj'podermically.  Dr.  Than  determined  tbat 
from  H  tbini  to  somewhat  leas  than  half  of  tho  ingoeted  quinine  escapca 
from  the  body  tn  tho  first  aix  hours,  and  that  !n  tbe  first  twelve  hours 
about  thriMJ-fonrlhs  nru  excruiod.*  WoliWchkowakl  found  {St.  Pefertb. 
IVwftensrhr^  1876)  an  etlminallon  of  sixty-livo  per  cent,  tho  first 

Jf.  and  twenty-Rvc  i>cr  cenL  the  second  day.    Prior  givca  tho  second 
ay  an  Ihe  UAual  final  limit  of  elimination.    I  think  wo  may  consider 


*  1>T.Q.  Kurvvr  IPJtQstr't  Arril'/Ur  Pliftinl/ifit,  IBTO)  siagrU  tlinC  (bt  i|ain1n»)M  n- 
snud  ii  in  rui  wi)or|ilxiui,  unsrjttetllMbla  form.  Bt  &■»  hiu  dlMoTBivd  In  Iba  prlne  of 
frnnni  inking  qnintDt  ■  pcaolUr  *at»UDC*,  UDKlinw  intnrph'iu).  luiiiftiniN  in  wivuTu' 
priiinaliD  Erj-tUli,  fing  fraDi  biUer  liulo.  pouiMlnf  Iba  i|uliilna  InOanaeenM,  fililrTi  ho  )}«■ 
neT«  t«k  bft  11  dcrlvnitit  forinvil  Ln  Ibe  bod;  from  ILo  intctftol  itlkftloLd,  Uo  hmt  not  bcva 
ftblo  Cfi  c^  tbb  •iib"tJinov  in  «urb  innnlitir  an  to  AUblyKif  il  or  furlliDr  •lurtin*  11,  hnl  htn 
f-nxlULvl  «  prinetpl*  (rf<'*jifr>u-^fr  f  m-'hihi)  whlub  b(  baUcva  lo  be  IdBDtlMl  «Llh  It  b;  leilag 
nn  i)iiin\ne  vllb  Ibi  pxinanEnnalo  of  putMfiaoi.  An  clubvmla  icrln  of  »|i«rimi(nl>  hut* 
«ha«n  lliiil  t)]«  ilih^'lroiyla  c|uinin«  ii  iibjiiuloii'imlly  insrt.  Tliii  ilibydruxjlc  •^uiniUD  luuti 
b*  pructiiwd  In  iioall  auiounU  it  ■!  nil.  u  Ibnrt  II  abundnnt  vtUvnoi  Uuu  <iullllllt  ll  Urftlj 
•MTVMd  M  quinin*  (tc*  PiuiH.  J~n'K.  ami  rmu.,  ix,  I2S]. 
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that  afl«r  a  ftw  dotes  the  alkaloid  i$  pTactieaUy  ttimiitated  in  fort^^ht 
Amrs,  but  thitt  wh«n  it  has  boon  given  oontinuoasly,  or  whuii  klilnoj- 
diiWiiHo  or  j^rctit  foclilonoeH  or  circulation  esidta,  tho  eystsm  VMy  onntalQ 
%  nolabli)  Arnount  of  the  quinine  for  n  longtir  period,  'f tio  roAenrchcii 
of  Welitaohkow^i  aro  to  accord  with  tboee  of  JflrgcnHcn  and  Thiii)  in 
ttbowing  that  in  cardiac  and  ronal  disoafle  and  in  k>w  fftrom  ctimtiinriiin 
proceeds  very  slowly,  more  of  the  alkaloid  being  tbrown  off  in  tb* 
a«oond  than  in  tho  first  six  bouni  after  ita  inji^lion. 

Rankfl  waa,  I  believe,  the  first  to  aotioe  that  qulnina  prodacca  » 
graat  deuraoae  inlhft  alimination  or  uno  acjd.  This  waa  confirnKKfTT' 
H.  V.  Bo98©  (/anwy.  Diti.,  Dorpat,  1862)  and  by  Dr.  G.  Kormm-  {Pfiuijer'f 
Archiv,  IS7Q,  iii.  9'X).  Tb«  lattor  obsorver  found  that,  when  about  nine 
grains  of  quinine  were  taken  in  divided  dosoa  during  the  coarw)  of  tito 
day,  iho  urva  woa  dorrunsM  not  quite  one-eighth,  the  urio  aoid  to  a 
liltlu  li!^  than  on«-bair,  tlm  kreatiiimo  waa  allghtly  (ncranncd,  and  tha 
nitrogenoua  material  rlooreased  about  one-ninth.  When  a  vury  targa 
doMO  (thiny^oight  grains)  wan  taken  in  the  roonting,  tbo  urea  and  tli* 
kroatlnine  wore  each  deet'eaxed  about  one-fourth,  as  waa  al^o  ibo  colloo- 
tivo  nitrogenous  miiterial  i  the  pho<iphorio  acid  waa  loaaciied  about  on«- 
6fth,  and  the  uric  acid  about  four-lillha.  ZunU;  (quoted  by  G.  Strnas- 
barg,  Arehiv  fur  Rxper.  Path.,  Bd.  ii.  p.  343)  found  that  tw-onty-Dro 
grainN  of  quinine  reduced  hia  elimination  of  urea  noarly  forty  per  cent. 
A.  Schulto  also  foand  t.8  giamnieii  of  quinino  doprooH  the  eliminution ^y 
by  the  kidneys  thirty-nine  per  cent.  (luavg.  JKtt.,  Bonn,  1870);  ypt^| 
tn  the  oxpcrimcntaof  Dnruh  (VirchoKt  Archir.  18(59,  xlviii,  227)  the 
action  of  tho  iilkiiloid  in  doprcming  uroa  climinniion  wn«  not  constant, 
and  in  the  trinlii  of  U.  Oppeuhcim  {Pjtuffrr's  Anhiv,  1880,  xxxiii.  446) 
the  excretion  of  urou  wa*  aeliinlly  incTronwd.  XoTorUMlMa,  the  experi- 
menta.  upon  tho  dng,  of  Jtabutcau  {ftvK.  Thirtip.,  Ixxr.  4T&)  and  of 
Hermann  von  Boocic  ( Vntersuckunijtn  vber  die  Hersetjung  des  Eiatii$e* 
im  Thicrkorper,  Munich,  1871),  bear  airong  ovidcnco  to  tho  thot  that 
quinine  does  decrease  tho  ctimination  of  area;  and  the  rcoent  very 
elaborate  eludic*  of  I>r.  Prior  {Pfiiigrr't  Arckiv,  Bd.  xxxiv,  p,  23")  waiv 
rant  ua  in  behoving  it  c«1«blti!ihed  that  quinine  potcafvUy  deprtnes  Hu 
^imination  of  the  nitrogenov*  excretory  prineiplca.  That  «»ch  decreaua 
b  due  to  diminished  formation,  and  not  to  lce«onod  elimination,  ae«ina 
proved  by  the  fact  that  in  PriorV  experimenta  there  wax  no  incrrase 
of  nitrogenous  excretion  beyond  the  norm  following  the  omiaei^n  of 
tho  quinina.  It  seoma  to  be  ei^tablialied  that  qHinine  haa  a  dJnet  w 
indirect  deprtBtiKg  infuenee  vpon  the  ffwue^rftanya  itf  the  hitman  orga_ 

Contrary  to  what  might  have  been  oxpcvted,  Strasshiirs.  in  an  elab- 
orate svriea  of  oxponnionts,  found  that  quinine  had  no  decided  elTeel 
upon  the  elimination  of  carbonic  acid  either  in  healthy  or  ia  feverod 
nibbiU.  These  ob*er\'ations  of  Strasslurs  aro  oppoaed  by  tlioao  of 
Bocok  and  Bauer  (JStilschr.  fur  Biolog..  Bd.  x.),  who  found  that  in  rata 
large  dcwca  of  tho  alkaloid  cause  la  tho  firat  stage  of  their  aclioo  \m 
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MDod  OMrboniu  &oi(l  production,  but  tfaat  irhea  th«  oonrulHions  appvar 
the  coHwDic  acid  is  increased  aa  tli«  result  of  ibe  (ncnMuod  aiuavular 
Mtivlly.  Profttaaor  It.  U.  Chitteiiilen  {Studies  from  the  lAiboralory  of 
YaU  Univtriitif^  vol.  IL  p.  223)  fouDd  tbat  fotal  doaes  of  quinino  given 
to  &itiag  mbbita  bad  no  dooidbd  affect  npon  carbonic  acid  production 
until  just  before  death,  wlicu  both  the  animal  temperature  and  the 
excreliou  of  carbouic  acid  fell  diatiactiy.  On  the  other  hand,  small 
doaes  of  quinine  seemed  to  cause  a  gradual  Iklliog  off  in  the  c«rbonio 
acid  elltninataoR.  Although  the  evidence  is  Bomowhat  pontradictory,  ii 
appean  to  aliow  that  any  action  of  quialDe  upon  tmrbunio  acid  elimi- 
nation  must  be  very  feeble  and  uncertain. 

THKiiArKdTica. — At  present  our  ostimale  of  the  vain*  of  qginiBfl.ip 

disease,  and  our  know  I  edge  of  its  thorupcultc  use,  roat  m<La-  ipiJliuBUo 

leal  observation,  allliou^h  recent  reeoarchos  have  enablod  us  to  tniM 

t.t  least  a  pTaniiible  eapbuialion  gf  tl^y  metttod  in  wbicl)  i^  ifyycoinM 

malarial  dtaeaae. 

On  account  of  ita  poffar  of  arresting  or  prnTanHiy  jijf.^f^fea^tTi> 
fermpnrn|i.in  \fy  lri11j"g  '^"  ""'Tna'^fp'''  entities  which  pToduee  Bach 
chan|^s,  Professor  Uinz  baa  recommended  it  In  the  so-called  eepticjfy' 
fiiaiS,  The  chief  evidonco  which  ho  produocs  is  in  some  ten  experi- 
menta  made  upon  do;^  aihI  rabbits.  In  each  of  these  experiments  two 
nmiiar  animals  n-ere  poisoned  u-ith  pntrawent  liquids,  and  to  one  of 
the  pair  (luinine  vras  froely  administered.  In  two  cases  the  cincho* 
nised  animal  reeovered,  while  its  IVillow  perished ;  in  three  oxperimciits 
ndlhcr  of  the  animals  died ;  and  in  the  other  five  triuU  the  cincho- 
.  nbed  animal  lived  from  two  to  twenty-four  hours  longer  tlion  the  other. 
ITbcso  experiments  are  certainly  too  few  and  indecisive  to  prove  In  any 
degree  Professor  ])ina's  view.  To  my  mind  they  indicate  very  strongly 
that  quinine  has  no  such  influence  over  the  disease  aa  ho  claims  for  it. 
If  living  gerniB  in  the  blood  were  really  the  cause  of  the  septic  syro]^ 
toms,  and  If  quinine  killed  such  germs,  its  aotiou  would  be  as  mantfosC 
and  as  nnmistukable  as  it  is  in  intermittent  fever.  The  results  of  I'ro* 
aeor  Bine's  experiments  indicate  no  such  speoifio  action,  but  rather 
'  that  the  quinine  in  anch  coses  does  good  by  sustaiaiag  the  nervous  sys- 
te«i,  or  in  some  other  nnkoown  manner.  In  pgamia  in  man,  quinine 
baa  been  IVcquenlty  employed,  but  exerts  no  specific  action. 

It  lias  not,  that  I  know  of,  boeu  proved  that  tlierapeuUc  dasos  of 

|^n^i':i  I         I'ly  '  ilil .  tjmporatnre  in  the  healthy 

Inau.     I'l.  G.  Koiiiui-  iiici  i-i.  .Mi.-uLwiu  has'e  each  noticed  tbat  Ml 

'doses  of  quinine  appear  in  a  healthy  man  not  to  affect  sensibly  the 

teinpcrature,  but  to  prevent  the  ri^e  which  normally  oceors  teom  exer^ 

cbe.   Titus,  in  Komcr's  experiment,  certain  g}-mnastto  exercises,  wbiob 

when  perfbrmod  in  his  ordinary  state  elevated  his  bodily  temperature 

i'  C,  affected  the  latter  to  the  extent  only  of  0.2°  to  0.35°  C.  vhea 

quiuiue  was  tVeely  exhibited. 

Evnn  Dr.  C.  Liebermeister  (Deutich.  Arch.  /.  Klin,  ^fed^  1867,  Dd. 
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ilL)  acknoirledges  thftl  nameroua  experiments  b!iT«  Bhowrt  him  Ui«t 
lh«  alkaloid  liaa  no  constant  action  on  the  bodily  heat  in  health,  and 
detaila  a  case  in  which  forty  graioB  administcivd  williin  uavan  huun 
caused  DO  deprcesion  of  tomporature.  The  same  «utbui-ily  claims, 
hotveTer,  tliat  by  a  very  lar;;^  number  of  ozperiroentB  bo  ban  Jemon- 
■tratod  its  powor  of  Icoseniog  fevcr-bcat.  In  one  hundred  and  eevooty- 
eight  obser^'ations  in  tt/fihoid  fewr,  twenty  ^rraJng  of  the  quinine  haviag 
betn  K'^en  durin!-  the  niifht,  the  mominft  torapomlure  waa  lower  than 
thai  of  the  previous  evenini;  by,  on  the  at-orajfe,  1.63'  C.  On  on* 
hundred  ond  wronty-aix  difforcnl  ot-casions  a  ecniplo  of  quinine  was 
given  during  the  day;  otxty-nino  times  the  tcmpi-raturo  wom  lower  in 
tlio  evening  than  in  the  nioniinf;,  (en  times  it  was  ihu  same  at  in  tho 
nuoDtng,  and  ninoty-seven  times  it  waa  higher  than  in  tho  morning. 
A  committee  appointed  by  the  London  Clinical  Society  [TraAtactiont, 
1870,  vol.  iji.  p.  201)  experimented  with  the  dni^  on  about  tifly  cases 
of  various  diMiOses.  They  assert  that  the  antipyretic  action  of  btl^ga 
doaos  was  vary  decided,  appoarin;*  within  from  onti  to  two  liuursaiYer 
the  exhibition  of  the  (lru>;,  and  laisting  fruni  a  few  to  many  hours.  In 
a  very  roecnt  publieation  Liobormeisler  sr^'i  -n  oome 

t«n   thoiisiiiul   lin^vH  of  (|iuiiirte  iih  si>   itntir.  :■  i  -  .  ii>it   qjj- 

l>.>i!'i<ii'i|    I    I  r  'iiji' !  I'l'    "ii    i  I         i  J  i;    i  (i  -i  ,1  ,    r  li..  I     I  ■   ,'ii    i  ■.   ■  ■  Ilvs 

Rruiii"  Til  11- 1  In'  ;.,.',  ■ 'if/jfn  tAeAour.  ami  lini  :■■  |n  n'  .  .  ■:  i  li.ii.  unM 
in  tweiily-l'MK-  "r  ;.,i  t  v^oight  froani. 

Naunyn  and  (Juincke  (^Reiehert'a  ArehiVy  1869)  found  that  Bcnn»> 
timos  quinine  prevented  the  dovolitpment  of  fever  after  thedivinloo 
of  the  spina)  cord  in  auimaU.  but  in  other  casee  failed  to  do  so.  Bins 
(Lomlon  Practitioner,  p.  4,  1S70)  ba^  aehievod  similar  results:  be  aaya 
Unit  if  the  conditions  of  tho  fever  are  too  favorably  constituted  tb* 
offocl  of  the  quinine  fails  thorouj^hly.  The  drifVof  our  present  clinical 
evidence  seems  to  imiicate  thai  (quinine  exerts  in  fubrile  diseaan  a  da^^Jyd 
antipyretio  action,  which  ^t§jisp«daUy  iwaaiftiiitL.J  dunjMt  those  afaaa 

aimaao  mjrhich  the  natnrifl  tondenoy  is  lowiirdB  a  lowcrfngof 
toaperaturo.  In  tmhut  and  lyfihoid  /ciwr,  amrlatina,  sovcie  tf^wlafc 
»^mah>  kyperpqrexia.  etc.,  aAer  tho  use  of  the  cold  ba^  fsoe  Put  I.> 
t**ptY  grftJDS. oj"  the  alkaloid  ^re  often  etBotcjous  in  delaying  the  re- 
turn  of  tho  exceeeive  fover.  If  the  experiments  spokon  ol'  above  te 
correct,  this  reduction  of  temperaturo  must  bo  duo  lo  an  action  on 
tho  tismics  and  not  on  tbe  central  nervous  system.  It  would  Mem, 
however,  more  probable  that  quinine  acts  js  an  antipyretic  by  atjptu 
biting  the  jphibitory  cheoijcal  centre;  but  decision  of  tliis  mint  be 
reserved  fjii  ftitura  iiivnHtig^[.jcnnL  As  aa  anffjifirrftii  tho  dr^^£  ^y 
bo  usodjvhengvcr  tbere  Ja  serioua  elevation  of  temporatore,  oxcept  It  ij 
\n  in  casoj  of  sjigphf  jj^^apmatlon  yf  the  braiu  or  ita  membmnes.  iS^^B 
antipyretic  romc^ltcB  appear  lo  act  more  strongly  on  children  limn  oa^^ 
•jdiilts;  aiMl  accordingly  Dr.  Itapmiiiii)  (^Dfutitche  Klinik,  187-i,  p.  fil) 
luM  found  quinine  of  the  utmost  aurvicu  in  serious  diaeaaes  of  children 
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with  liigli  tempeftttnre,  wpocIaUy  Igiutgr  pieumonia.  Much  of  Ui« 
fuilitro  wliioh  haa  htllierto  aittuHled  iU  emplojineat  undoubtedly  lias 
boon  due  to  n  faully  raathod  of  wlmiulstratioo. 

An  a  ajp't'lo  tonii^  quiniiw  ia  largely  uawl,  eBpftcJaHj  In  if^^ttna^lyi 
^{j£icpn!  T  Km  not  onllivl^  ooarlnoad  that  It  i^  oP  maoli  more  raluo  io 
timplo  duLiitity  tlinii  in  qiiiisniii  or  olhvr  Hiiii]i)o  bitten;  l)Ul  if,  lut  ih  jirot>- 
sblti,  it  bo  ^niu  that  nnigiiif  luiweiw  \^  ■  vory  grW''-  ■''"^■"'-  '^"^  Bliminik. 
tion  of  iiitrogua.  i.e.,  ttm  <'9lffmfftit"  "^  'I— «"»-  Ibo  gooiiral  pnwtlce  i» 
wall  toundcd.  Dr.  Ujiro  (^Bdtton  JIfed.  and  Surg.  Joum^  vol.  cxir.  p.  73), 
u  the  result  of  obworrutions  made  upon  litmHcIf,  bolleree  that  quinine 
iihtoi  a  dJHtinct  nclion  in  invroimiug  tlto  formation  of  the  red  bloodoori- 
puscloA.    If  thin  bo  correct,  it  must  have  expeuial  value  lie  a  tonic. 

AVhen  adniinidt«rod  in  very  large  do«c«,  quinine,  M  hne  been  already 
r,Bhovn,  iieKi  m  ft  powurt'ul  dcprowmt.  and  n»  sticli  it  linti  boon  u«od  by 
Briquet  and  other  Frenirb  physicians  jp  r^Mm-ificm  a»  much  aa  sixty 
or  Hovcnty  gi^ine  a  day  have  been  given,  and  it  is  beyond  dieputo  that 
under  the  inlluenoe  of  tham  heroic  doees  the  eymptoniB  of  inflammatory 
rheumatism  have  often  rapidly  abated ;  but  the  method  has  found  iittio 
&vor  out  of  Prance,  and  is  less  efficient  and  more  dangerous  than  other 
plans  of  treatment  now  in  vogue. 

In  iiiitoinimHiffw  rhetaiiali»m.  after  the  acute  flyiaptoms  have  abated, 
fhan  the  natlint  shows  evident  aiyi^  yf  wyltjp^  espedally  if  there 
Eofluo-ttEaiUing  diyiiiif  8ly?P.  flfUgn  gntlna  of  ^uiolnc  dfti.lj_Byij 
I  of  ami  tiervloe. 

Quinine  and  ittt  (alts  liare  the  rt-marltahlo  property  of  converting 
Iho  Hioinicnl  riiy»  iif  l.Ii.i  Hprdriim  itilo  light,  or,  in  other  words,  of 
r-Tnl.T.NL:  ■.  1-1  111-  ihr  ■;r  I  :i  !!■;.■  irn  I  -ii.li;  niys  of  the  Bolnr  or  other  *poo- 
ti'iiiu  I  !  V  :  <i  Willi  tliin  (act  in  probably  tbo pbonomonon  known  na 
the  I!  I  >!  .  :i  r  of  qtiinino.  When  a  colorloso  watery  solution  of  one 
of  its  Hi  ..  examined,  a  palo-bluo  lino  upon  the  Burfbco  iavery  notico- 
nlli  mi  i'lMiV-utor  Stokes  has  shown  that  solution  of  quinine  baa 
tl<'  ]  III  r  <>r  >.'iiijrely  Htoppin^  certain  of  the  rays  of  light,  so  that 
when  n  beam  is  trimsmitte<l  through  it  to  light  up  a  seoond  vemol  of 
tbe  solution  this  latter  displa)*)*  no  fluoroKwnce.  Dr.  II.  Bunce  Jones 
{Lrctures  on  Pathology  and  TKcfapevtie*,  London.  1867)  has  found  that 
when  [lio  olcclric  light  U  ueod  this  tost  is  so  dfjicale  that  one  gnitn  of 
the  alUiiluid  may  bo  detected  in  l,4SQ,O0O  grains  of  water.  lio  has 
also  discovered  that  man  and  animals  are  pervaded  by  a  substanca 
^^wbich.  in  its  action  on  light  and  in  many  chemical  rwiotions,  very 
tosoly  resemble*,  if  it  bo  not  identical  with,  quinine.  Believing  this 
substance  to  be  probably  an  alkuloid,  be  haa  given  It  tbe  luimo  ot 
animal  qtiimidine.  bra.  Kdward  Rhoads  ond  William  Popper,  Jr. 
{Peamytvama  Hasp.  Reports,  vol.  i.,  1868),  hai'te  made  obserratioos  upon 
ten  cams  of  malarial  fuvor  in  which  no  quinine  hod  been  used,  and 
have  found  tho  fluorescence  of  Ihe  blood  to  bo  from  0  to  1},  instead  of 
from  3  to  8,  whieb  ia  said  to  bo  uorniaL     Dr.  Chalvot  (iSiiAni^'^  Jahrb^ 
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"Bd.  cxIL  p.  152)  has,  how«v«r,  shown  ibut  thij  fluoroM«[it  ffibetanc 
o^cJsta  In  Tiu-ioue  foods,  and  is  probably  of  rogotablu  origin,  so  that  it 
is  extreme);  unlikely  that  there  ia  any  patholo]^oal  oonnecUon  betwwu 
Uto  abiuooe  of  the  fluoreacent  body  from  the  blood  and  malarial  fever. 

The  r««earchee  of  Laveran,  of  Marcbiafava  and  Celti,  of  Osier,  and  ofH 
Counoiltnan  randur  it  probable  that  malarial  disease  is  caused  by  curiiun 
or^gaoiama  tn  the  blood.  Of  these  organisnts,  at  least  three  ditUTvnt 
formii  have  been  detected.  In  one  of  these  forma  rapid  multiplication 
by  aogmuulauou  is  going  on.  According'  to  the  inTeati^tioos  of  Pro- 
feasor  Oaler,  confirmed  by  Dr.  CouncilmaD,  this  scKmentiof;  orgiaoisra  ia 
found  only  in  or  about  the  chill  period  of  the  acute  mahtfial  paroxysm. 
The  nocoiid  form  of  the  organism  is  a  quiescent  crescent,  which  is  found 
only  In  caaua  of  malarial  oacfaexia.  The  third  supposed  stage  or  form 
of  oi^aniam  Is  flagellate;  but  no  connection  haa  as  yol  been  made  out 
between  this  and  any  special  stage  of  malarial  poisoning.  I>r.  Council- 
man  Itna  found  that  fifteen  grains  of  ijuinine  given  daily  for  aevLTal 
aucoosHive  day»  usually  arrest  the  paroxjiim  of  an  intermiUcot,  and  at 
tho  same  time  greatly  lesson  the  number  of  segmenting  orgamisma  tn 
the  blood.  In  hia  onaes  aft«r  Hevoral  daily  doaes  of  tvrunly-iiva  grnba 
tho  sogtiionling  organiam  alwa^-o  vntircly  disappeared.  Ho  effeot  upon 
tbo  ctwcmntio  orgaoiana  waa  produced  by  vvvn  oxocssiT«  dosos  of  qd- 
aino  or  of  antanic.  Ah  the  vabio  of  tlicno  therapouUc  agenti  in  cbronia 
malaria  ia  thoroughly  cstabliabed,  it  ia  at  pnaent  not  poHsible  to  ex- 
plain why  tbuy  do  nut  nffoct  tho  croBcentic  or^^anisma:  it  la  indeod  Dot 
aItOi,'olher  certain  that  tlioHo  roprcaont  one  of  the  life>«tagvs  of  tbo  fwg- 
muiiting  organism  and  bavo  atiologiva]  fooneclion  with  malarial  fever. 

Qainine  in  ila  relations  to  malarial  fever  may  be  oonaidcred  first  aa 
a  propbylnotic  socondly  as  a  eiirativo  ai^nt. 

Tho  value  of  the  daily  use  of  quinine  to  persons  exposed  to  a  mala> 
rial  atmosphere  has  now  been  thorounhty  tested  in  all  portiona  of  the 
world.  In  North  and  South  America,  In  Europe,  in  AfHca,  in  India, 
tho  prophylactic  powers  of  quinino  hare  been  tried  on  the  largest  scale 
in  eonnectJon  with  the  mibtary  and  naval  servioee,  and  the  tostimoay 
is  unanimous  io  favor  of  the  dru^.  A  un^le  citation  will  sem-e  to  illua>, 
trate  this  fhct.*  Dr.  J.  B.  Hamilton  {Indian  Medical  Oazettt,  Nov. 
1873)  reports  the  case  of  a  battery  of  one  hundred  and  thirty-fivo  racii 
qunrtereil  at  Jubbulpore,  Kast  Indies,  in  the  same  barracks  with 
infantry  regiment.  Kaoh  of  'fllft  BTtiUtritf''  yweiiTed  three  gralna, 
quinino  every  other  day;  to  tho  inflintry  none  was  g^ven.  II1&  raaoK 
was  that  while  three  btindred  out  of  the  five  btiiidtvd  men  of  tbv  regi- 
ment were  sick  at  one  time  with  malarial  disease,  at  no  period  waa  tnu* 
than  four  per  cent,  of  tho  battery  alTected.  The  dose  of  quinin«  aa  a 
prophylactic  ntay  be  oonnldered  as  three  goilia  tft  the  momin^^nd  iwg 
iQ  the  sTflowg' 
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f"  fHfiinritffnf  ftrf"  whgn  th^re  ia  gufflciiait  iiuw,  it  iimy  bo  woU  to 
precoda  UiB  quluba  by  a  inwpitriftl  or  otttefpur^.  IT  (he  oxpeoleil 
paroxTsu  be  bo  near  llinl  tbure  \a  not  Bufflcient  tinte  for  ihe  oLlion  of 
the  purgative,  the  uitipitnodic  uJiotUd  be  idminfatored  without  previous 
pnpsnttJon  of  the  puti«iit.  The  valae  of  purfj^tivus  id  obstiD&c«  mtw- 
mlttenta,  oa  au  adjuvant  to  quinine,  ia  otlon  overlooked,  alUwugh  in 
aome  cases  lliu  einiiKivmunt  of^{|^g<itivefl,  ^id  of^such  diorolWft  M 
BTjam  of  tarlar,  6«om^  lu  hv.  abnoal  eaaenlial  for  its  biicl  .~-iirl  m-h. 

When  there  iJjiW^iij'  'jpr^ropiJitAtlipi.  the  antijiLiiudic  may  bo 
giveu  in  a  ningle  do*e,  or  in  any  otlier  nielliod  that  the  circumaUuiu«» 

of  the  oaae  trill  iJlovr;  Imi  iirilii  lu-lv  il^  I..'.i  [.]  irj  i-  ' minenco  the 

eKEIhittop of  tho drug iii ^  ii^  >  ■.-:■<;  Ii^nn-  ir. ■!..■■■  lIm  l'^jil"  loii  paroxysm, 
kikI  to  oonttnue  in  li  lurly  |J'I^^*^  until  n-.r.u  \Ui.-:-  tolbur  buurs  boliiro 
the  attack  i«  due. 

In  vfrnmotu  leva.  or^malignaiU  tnalarial  pokonin^,  no  time  should 
be  lost  after  tho  first  parox}r«m  in  getting  Uie  patient  citichonieed,  aa  tt 
may  be  uncertain  whether  the  nttuck  be  of  tlie  quotidian  or  of  ibo  teriian 
type.  At  leaat  thirtv-Rre  grain*  at  tk^fik»io\iioi  mUc  itiiould  be  ndroin. 
jatoped  during  the  Unt  ttrenty-ftKir  bouw  qjfjiitunniasion,  aitd  twenty. 
gToimdne  during  tho  aocopd ;  m  v«ry  Bevore  Iijk's  "'"  ^bo  di-uuisu  much 
Uf]l^  do»e«  ewo  than  thgeo are  neecB«ary,  lew  thou  lifty^:  <iu 

druff  aon^pie*  appcariiijf  to  do  but  iTTTf.i  ■_;>,■,.], 

In  fifpfffpff  or  biUaua /goer  it  mny  <-li> n  >  '  adviMblo  to  giro  piirga- 
liwa  lid  fobriftigM.  but  it  ia  not  iimjitr  tu  ilclay  the  oxhibilion  of  (he 
anti periodic  on  thetr  account.  A8  soon  as  tho  remisBioQ  hiis  appwtnKl, 
the  exhibition  of  quinine  should  be  be^n.  Local  inQammationa  or 
•Tea  rnrere  cerebral  syniptoms  occurring  durin;;  a  remittent  fev«r  are 
no  oontra-indicationi  to  the  use  of  the  specific  \Xb9M.  gytr'tis  o:ti,sta. 
other  chaqnois  of  entranoe  than  Uie  atomnoh  ehould  be  employed,  on 
iccuimt  of  tbo  local  irritant  action  of  quinine. 

When  tho  sTinPtoDM  in  remittopt  lever  are  wjTero  ond  seemingly 
Conlinuone,  it  nwT  be  no^  (m|y  prapar.  h/^  oeciv^'.-iry  l>i-  the  saTing  of 
liA,  to  mchibit  quinine  frejl^y  durigg  the  poi-iml  of  J'ever.  In  InrRO  dosoa 
Ui«  alkaloi<I  ia  probably  antipyi-ctio  as  wult  as  antiperiodic.  and  I  do  not 
kitonr  of  iinr  theoretio  or  dinioal  objection  to  ila  use  during  the  ]>eriod 
of  fover. 

In  malarial  intermitlent  niuratgia,  as  in  nil  other  fonns  of  abnormal 
manifostationa  nf  ^^^>U1^^fl  ■^{■|— **  aaiaine  ia  effivLent,  ^though  it  may 
be  neceaaarr  to  nae  It  in  hnjye  ^os'** 

In  a^nriiiijyia  which,  althoiyb  n  (  i  .>  .  i  .1  <  j  ::  timJlAria.U!nume« 
the  intofffiittgnt  t/po.  <iali>lae  wiii  '      i:ti»intrily  Hot  ai<i<lo  thejigjCMt 

T*"**'  ittM*"!  »"d  """■'limifl  '  luv.    Tho  Niniu  fact  may  be 

gated  in  broad  tenna  aa  tme  of  « ' '  ' v'./  ri.if  uif'Tr.-iirrcaf  alfeoliona. 

In  the  great  ninioriiy  of  aiieh  oa«i.'''.  luiioriunaioiy,  iho  action  of  the 
qninine  i»  only  toinpomry,  ^pd  any  controlling  power  U  aoon  lout. 

The  amount  of  quinine  n^quireil  in  or>.lioary  case*  of  malarial  revor, 
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and  ttio  mctbod  of  \\js  udmttiUtrittion,  hnvo  b«cn  thu  atibjecta  of 
ondloA  discuiwton-  As  lliu  result  of  mni-li  oxpcricnco  nnd  readtn];,  I 
OfXa  cypy|iiccd  that^it  is  boUor^to  ijao  jl)^  [•nm.i.ly  jg  tnrgg  doaea  at  jifc 
lorvulH  thim  to  ndminiHttir  it  continuotiitly  in  ttmallor  «mQutita.^Io  Uiii 
(^imato  twflvo  graina  of  quiDiiio  a  dny  will  usunlly  put  an  ond  to  « 
mild  iiit«nnittoiit,  but  tho  paroxyHin  will  bo  vorjr  apt  to  recur,  evcoi  tf 
tax  greioa  of  th«  alkaloid  bo  nftorwnrds  given  daily  for  some  week& 
I  boli«ve  it  is  bettor  In  administer  from  fifteen  to  twenty  f;raina  in 
tho  beginning,  sutBciont  to  prodaco  very  pronounuid  cincbouifiiQ  asd 
to  arroet  tb«  diMoso  at  onco.  Tho  full  ph}'«iological  effect  of  the  drug 
should  thon  bo  mniotainod  for  two  or  thrco  days,  and  no  more  of  it 
given  except  nt  regular  intorvala.  Tlio  paroxyiima  have  undoubifidly 
a  greut  tendency  to  rotum  on  tho  seventh  day  after  thoir  arreat,  ami 
every  seventh  day  for  some  weolcs  full  cinchonism  should  be  produced. 
If  the  obeervation  of  Councilman  that  larg«  doses  of  quinine  ttntirvly 
destroy  the  malarial  organism  be  convct,  the  practioo  just  spokon  of 
has  a  foundation  in  scientific  as  well  as  in  empiric  observation. 

Tarioos  idiosyncrasies  exist  towards  quinioo.  Pi'ofessor  KaramiUad 
aaaerta  that  in  some  poraons  it  producee  hsmaluria  (fiti//.  Therapy  xcvii. 
S3) :  it  not  very  rarely  causes  vesical  irritation,  and  it  is  said  that  in 
some  people  {Brit.  Med.  Journ.,  ii.,  1869 ;  Berlin.  Klin,  WocA.,  1877,  294 ; 
PAi7<i.  Mud.  Times,  x.  IKG)  a  few  grains  given  internally  suffice  to  pro- 
duoe  groat  cedema  of  the  face  and  limbs,  accompanied  with  a  prunounoed 
cryihuniiitouit  nt»li,  in  souio  oaaca  closely  reaombling  that  of  cicarlatina 
(jV.  Y.  M'nl.  Sicard,  xxi.  627),  the  whole  ttabsidiug  in  a  fow  du^-.-«,  with 
dc:<qnaroaiion  of  the  cuticio;  even  purpura,  although  with  very  doubt- 
ful ourructiiatM,  bits  boon  ancribod  to  tho  alkaloid  (Boxt'in  MeA,  ami 
Sitry.  Journ.,  cix.  &8T).  Chevallicr  dcHcribca  (  Oai.  des  Hopitaux,  li^O)  a 
peculiar  affection  of  tho  akin,  etc.,  as  occurring  among  workers  Ut  the 
bu-k. 

Local  Use  of  Quinine. — The  effect  of  quinine  upon  the  lower  organ- 
isnia  baa  auggeated  ita  local  use  in  various  disorders  supposed  to  depend 
upon  thu  presence  of  such  ontttios.  Thus,  Ur.  ilenko  (DetiiKhei  ArtJuv 
fur  Klin.  Med.,  Bd.  xii.  p.  G30),  finding  some  pecnliar  motale  ralb  in  the 
Kpula  of  jchooping-caut/h,  employed  inhalations  of  quinine  with  assorted 
good  roAultM.  Dr.  Ilcnke  was  not,  however,  the  first  to  suggeet  eillier 
this  fungoid  pathology  of  whooping  cough  or  the  use  of  quinine.  Pr^ 
foBSor  Binz  in  1870  {Amer.  Journ.  Obstetrics  and  Diseases  of  Women,  iil.) 
elaimo<l  that  quinine  had  a  specific  action  Jn  whooping-oough,  provided 
It  vas  given  in  lui^u  dosei*  iu  solution,  so  aa  to  come  in  contact  with 
the  mucous  membriinu  in  its  passage  Ibrough  the  pharynx;  and  in 
1871  Letzei'ich  {Ibid.,  vol.  iv.  p.  761)  nnnoupccd  that  whoopinir -cough 
wafi  duo  to  a  Amgus  in  the  lung.  Profiiisaor  Dawson  (Ihid^  1873)  has 
confirmed  the  value  of  tho  method  of  Prafbe«or  Bins;  but,  if  the  fun- 
goi<l  tfaeoiy  be— as  I  do  not  beliove— true,  the  plan  of  IIenk«  must 
sertaioly  ba  the  better  one.    The  'uo  in  hay  fever,  as  reoimmeaded 
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•ly  llulinholu,  of  a  wcaW  tepid  solution  (gr.  j  to  iii — fji),  as  ituarly 
piruLr^l  on  pfMfljbia,  ttocly  apjiltcd  to  the  naaal  mncous  monibrnnc,  has 
not  aohicved  pjcnaral  fBcupiitiou.  and  liny  intluenee'wEicb  tlw  alkalOMl 
ItH  in  either  wboopliig*coug h  or  hay  IVvlt  pi-obnbly  depends  upoa  ita 
direct  inlluoii«e  upon  llio  muvous  luembranes.  In  the  later  sUigM  of 
gonorrhcea  tlio  topical  omploymeut  of  iU  aotution  (gr.  v  to  s — f  5')  •• 
oflen  serriccable. 

Adulxistkatiox.— Ovriiig  to  Ju  bitter  taatei,  sulphate  of  quinine  is 
generally  givon  !n  pill,  which  muy  be  made  with  gam,  or  aimply  by 
adding  a  Ultle  aiilphm-ic  acid  to  tliu  alkaloidal  Milt  and  quickly  rubbing 
ap  the  paaty  mtk«(  into  pilLi  l>cfi>re  it  hnrduiia.  Whun  a  rapid  oeltoQ 
ia  duMFod,  the  quinine  HhouM  be  given  in  puwder,  or  in  RuUttiati  made  by 
adding  a  drop  of  dilute  Hulphurio  acid  for  every  gmin  of  the  salt.    Ia 

the  use  yf  Jlills  "f  ijJiirjiiL  ■.  ;';t:-r    slmLiIiI    In^   i'>i.'i*L  I-.i-i!    f.i  i    m;^  llmt  ihpy 

W6  soft  ;iiii!  li''.''ili,  t":"       I  Ti    .i'l  -iiiil   li.ii-'l   ili.'v:ii'i.  uuli-i  ij^Lionlly  psiM 

thrOUgli   ■!■  '1-       I'll"   :■    !■       melt.'  "BUglirKroiil.-d'*  [jiljs 

kept  in  tliii  Bui^jis  nijijiu'i  I.IV  iivu|i.i<.-<.i,  UB  tiiiL'.'i'Uiiii  in  tbvir  action.  The 
taste  of  the  powder  is  bi-st  covered  by  chocolate  or  by  liquorice. 

H'ben_fiuJplialo  "''ttBiP''"fl  JB  f'™"  Aypftrf«tti.v..»y  it  aaig  with  Juucb 
greater  promptucw  and  apparently  with  groatcrJiafio  than  when  ad 
laJniatered  by  the  stomaca.  Albertoni  and  Ciotto  (SvU.  TKerap.,  xc. 
403)  found  that  when  they  injected  it  into  the  jufjular  vein  it  failed  to 
appMT  in  the  bile,  but  when  they  adniiniaterod  it  by  the  mouth  it  was 
fVeely  eliminated  with  that  secretion.  Biliary  salts  of  quinine  are  so 
Insoluble  that  their  rcabsorption  muMl  be  elTeotod,  if  at  all,  very  tdowly: 
hence  poMibly  the  superior  eOlcIenoy  of  tlie  hypodcnnic  method.  The 
local  irritant  action  of  quinine,  however,  forbId«  it8hypodbrmioemi>loy- 
mont  except  in  cnacs  of  great  emergency.  Given  in  ihitt  way,  it  very 
generally  produces  great  local  dlMturbanoo  (abacesaes,  ulcers,  elc.)^  and 
in  Mvcrul  ca^cs  biu  caused  fatal  tetanus  (Lancet,  1876,  i.).  When  it  is 
•0  given,  care  aliould  be  talton  to  have  an  excest  of  acid  (tartaric  ia  the 
best)  in  the  solution,  to  prevent  precipitation  of  the  quinine  by  the 
allcalino  juicosof  the  cellular  tissue.  l*ho  bisrilplitite  of  guinine  (QuiniMOl 
JSMilphtiS,  U.S.)  ia  aoluble  in  ton  parta  of  water,  and  should  be  preferred 
for  hypodermic  uae :  oven  ita  solution  should  be  slightly  acidulated.  Ten 
grains  of  quinine  it^octed  under  the  skin  are  probably  equivalent  to 
fifteen  i^ruins  ii^vcn  by  the  mouth. 

CorJra-indiaition. — On  account  of  ita  Irritant  properties,  quinine  in  ost 
be  nsed  with  caution  when  there  la  irritability  or  Inllaroraation  of  any 
pArt  of  the  );flstro.tnt«Btinal  traot.  It  ia  strongly  contra-jpfliga^yd  Hiy 
Ipftiimpifttjnn  i^f  tbo  middlo  car,  and  piay  grftntly  and  permanently  In. 
^TMfl^'""'"  "^  i'-"n-!"f>  The  statement  of  Pr,  M.  FricdnuinaC  ITieii. 
Med.  PrtiK,  18W)  that  ergotiu,  and  that  of  W.  B.  Uewoca  (  Univ.  Med. 
Mag-,  1890)  that  cliloral  greatly  Icesepa  the  tinnJlua  aurium  product 
by  quinine  and  salicylic  acid  need  oonSrmation.  Any  irritation  of  tha 
\     genito-urinary  tract  counlui -indicates  tlie  use  of  quinine,  and  the  affir* 
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mativn  of  Pr.  R.  S.  Willinms  tbat  in  malarialhiemataria  quinm«inc 

the  bloediiig  frnm  iUb  kidtieyo  CProgreat,  voL  iii.,  188&'^),  and  ahould  be 

avoidol,  cliiiKoHgc.i  inTe«t)^lioD. 

Tbo  hi/drobromate  0/  quinine  {Quintnte  H^irobnmai,  U.S.)  ie  eolabla 
tn  abuul'eLxtMn  psrUo?  water  Jtud  ia  three  paru  of  aloobo).  It  U 
•talod  l))at  A  t«»-]>i;r-oiiiit.  solution  in  a  mixture  of  twenly-flTe  pnn^  of 
alcuhol  uad  aovL-iity-liTe  partti  of  wal«r  ia  not  irritaut  when  iwud  liypo- 
AormUntXXy. 

Tbe  tannate  «f  quinine,'  althougb  not  officinal,  liaa  txwn  u>od  to  lome 
extent,  and  U  oortaiiily  not  iiidllvittnt.  It  hu:^  1I1&  great  advantago  of 
not  being  diaagl-voflblo  to  tho  )iaIu(o,  but  u  let*  aclivc  and  lean  i-ortain 
titan  llto  nioru  soluble  aalls  of  tbu  iillmloid,  mid  U  olnu  niuuh  hIowut  ia 
its  ojwration.  If^ given  at  all,  i^  nbould  be  la  doMa  oaa-tbW  gr— tw 
than  ihocw  of  Uiu  Bulphntv. 

Tbo  duublu  biinuriato  of  quinine  and  uroa,  nllhough  not  officinal, 
iias  bvun  UMod  to  a  conHidcrablu  extant  for  b%'pOiK-rniic  inj<x:t»ou».  Tt 
ia  itaid  ibat  a  fifly-por<>tint.  watery  noliition,  when  thrown  into  tlte 
coilular  tia«uo.  produuM  very  slight  local  trrilalion.  It  ia  nlm)  afltrmod 
to  contain  about  eixlT-<>nci  p«r  vont.  of  tho  atkatold,  and  it  b  oortainlj 
Wpahleof  |>raducin^  cincliontsm. 

QtiiMtDiXA  SuLfiiAfl.  VS. — Sulphate  of  quiniAint  oocare  in  long, 
■hilling,  silky,  nciuutar  cr}'Blal»,  soluble  in  oiiu  hundrvtt  and  tiiirtjr 
parts  of  wator  at  63'  1',,  in  sixteen  parts  at  212',  readily  soluble  in 
alcohol,  nearly  insoluble  in  etber.  It  is  a  basic  ealt,  like  tbe  sulphate 
of  quiaino,  readily  taking  anotfaer  equivalent  of  acid.  It  behaves  like 
its  isomer  with  chlorine  and  ammonia,  but  is  distinguished  by  rotiiUng 
light  powerfully  to  the  ri^lit,  instead  of  moderately  to  the  IcA.  It 
probably  closely  resembles  quininu  lu  its  physiological  and  Iherapeutiu 
properties,  and  ia  an  eiHoicnt  antiperiodio:  the  dose  ta  about  one-Lbinl 
larger  than  that  of  quinine. 

JjXsrfro-yutHi'ng.  a  brown,  amtirahoua  aubatai^.  deriyed  from  chinot- 
^IftO.  isjiaid  to  anawur  all  Ihu  tu.-tl?  for  ouii^ya  CJtoept  to  polariaa  to  tL» 

t^ght.      It  i>  jirol.ijif.ilv  ;i:i  ju.jnii.i  ijiij:l].U[iO,  ' 

CISCUONIN.*  eULPIIAS-SULPHATB  OP  CINCHOSINE.    UA 

The  pare  alkaloid  cinchonino  crystallixos  in  prisms  and  neodJeib 
Tbe  officinal  sulphate  of  oincbonino  is  in  short  obliquo  prisms  of  a  very 
bitter  tasto,  Holuble  in  fifty-four  parts  of  water,  nior«  freely  in  bolting 
wnt«r,  readily  Bolublo  in  alcohol.  I'Vom  it«  aoluttoa  in  cbtoriDo-watar 
it  is  jirocipitatod  white  by  ammonia.  Bill's  teat  for  it  consbta  in  adding 
the  ferrocyanide  of  potassium  in  slight  excess  to  ile  eoluHon.  A ; 
lowish-white  curdy  precipitate  is  tbo  result.  On  gentJy  hoallni;, 
redissolvos,  but  is  a^nin  deposited,  when  tbe  liquid  cools,  as  abuuduAJ 
golden-yellow  crystals. 

•  Par  na  (dafcorua  dl«siuilon  of  ih*  tbtnpMU*  ralo*  «f  tUl  wll,  ««•  OmllMU  dt 
rAemJfmU,  l^ui>,  ISIl, 
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PitrsiOLoaiOAJ.  Acriox. — Conx«n  (quoted  by  KuMtnAnn)  hna  found 
tbftl  tlio  notion  of  cioc-Jionine  on  inAisoria  and  on  formrnTnium  in  Nimtlnr 
lo  btit  wt-akoriban  thnlofitK  HUtvrulkiiloicl.nnil  UiAton  thomavomcnta 
of  Iho  wliiUi  Mouil-corpuBvlM  iu  bfluvuco  Mwma  tfuisiont.  Laborde 
«l»lM  tbat  ptiro  quiniuu  does  aol  caqm  epileptiform  conrulaioua  in  th4 
Icn-or  animiitH,  nliboK^^b  conimercikl  quiniM  doee  so  on  Kcoounlof  iU  im. 
purity,  uud  ibat  in  poiHoning  with  vinvlioninc  violent  epilvplifunn  con< 
TubiionH  nro  n  chifff  symptom  (Compt.-Rmd.  Sue.  Biah^^  iv.  188S).  IL 
Boobvfontnino  (Cotupt.'Raui.  Acad.  Sci.,  t.  xcvl.  p.  SOS)  iifflrms,  bowevw, 
tlint  qtiinino  docd  fionriiise,  nlthoiigh  Imk  ACtiTdy  thitn  <1om  cinchonliie, 
which  liiltor  slknlotd  ho  found  to  vomit  Icmn  than  quinine.  According 
to  JohnnMHi,  the  effect  of  cinchonino  upon  the  oliminstton  of  uriniLty 
•oUdA  it  oven  moro  poworAil  thon  that  of  quinino.  It  in  oliniinalcd  un- 
cban^od,  nppoarinj;  in  the  urino  in  hnlf  un  hour,  and  dtN>ppcarin;r  atlvr 
miiHsivo  doses  only  in  riinotynux  boars, — the  ^rcat  bulk  bving  thrown 
off  in  Iho  first  twenty-four  hours  {lyiamrnstaffe,  p.  1480).  In  Boebofon- 
tuno's  exporimonts  tbo  r«lntiv«  strcngtb  of  oincbonine  to  quinine  WM 
about  10  to  IG  {^Ibid.,  p.  50lt) ;  in  Bcmatxik's  (on  do^^s  only)  ns  4  to  5. 

TueBAFKUTira. — Asanantiporiodic.  cinchonine  exerts  a  eimJiar  in- 
BMnoeJp  quinia,  but  ia^'obably  abnni  -tic  third  weaker  ^han  ^iat 
dfcdoid,  and  mmt  be  osed  in  corro«ii  i,  uii_Hy  t:ii;;.r  dose.  BtTjrB, 
Hamilton  {toe.  eit.)  affirms  as  tlio  rosull  of  experiment  that  cinchonine 
■a  ft  prophylftcljo  ninuMt  m^'"'-'»  >n  pTan  ^nperior  to  quinine.  Aa  a 
*?fl'i?  \  'WT"  ""^'t"*  hn^t  fthlfl  to  VtaHftAt*  that  ctnchunirni  :i<  1m  'lilTon.<i)lly 
ftom  quinloo. 


OiKCBoxiuiNA  ScLPnAS.  V.8. — Siiilphat4  of  cinehanidine  occurs  in 
wbito,  Hilky,  lustrous  nuodlos  or  prismit,  odorloiM,  of  a  very  bitter  taste, 
eolublo  in  100  parts  of  wator,  frimly  soluble  in  Kuidiilutod  Holulions.  It 
polarixes  to  the  lofl,  and  is  not  fluorescont.  G.  36o  and  SI.  Bochefuo- 
taine  fonnd  that  tbe  lethal  dose  of  cinchonidinc  for  the  fVog  is  O.OIS 
gramme :  for  the  dog,  S.Sfl  grammes.  The  symptoms  in  tlio  <log  aro 
goocrsl  feebleness,  titubntion,  tncrense  of  pulHo-rate  nnd  arterial  press- 
nro,  vomiting,  salivation,  convuluons, — less  severe  than  those  causod 
by  qninine, — great  loss  of  muscular  power,  stupor,  fall  of  arterial  press- 
ure and  of  temperature,  death  tVom  arrost  of  rcspirnlion  (Iai  Franee 
Meit.,  1833, 527)VA  boy  nged  five  T<.-ars  took  one  hundrvid  and  twenty- 
Mgfatjmins  in  solution  during  six  houi-a  wiil.nn  -  i  uj-.  There 
were  then  convulsious,  folb.v.it  I,    ■  '1  iji  ■■,  uii  oi  i^mperoture. 

pulaeleasnesfl  (with    flL-i'untyi.m  .  .,;■.    jhjf   minute),  411*^4 

PnpiU,  mUMitil:.:-  :.  l.iMLlir.u.  ;uiil,  liuidl;,',  (li.-:illj.  I  ■ici.ifioiisiicisa  w^ 
proftervud  to  ilit;  viA  \N.  Y.  MtU.  Journ.,  xxxi\.  ISMj.  Il  i^*  ovidcnl 
that  tbit  [tll::iliiid  closuiy  reaeinblea  ita  oongenerio  ulkalold^  in  Ita  action 
upon  the  tii.m  u.  i":i:ii m  '  l:!i!<  :i1  cxjioriiMtoe  Los  proved  St  to  bo  a 
ruliaiilo  tome  aud  ui^^i^ri'j.li".  .'u  urdiug  to  Bj'wson,  U  1» ollyjiutted 
by  tha  kif'"*y  MyhHIp"'      It  )i!i.i  boon  claimed  tlwt  it  prodooM  IsH 
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diaagrMable  aymptoms,  both  ^atn«  am)  cerebral,  tban  doM  qniniae; 
but  Dr.  Rafliiriy,  who  Uaa  atlraioiBtered  tltree  hundred  ouitces  of  tb« 
flulpbuie,  afflrms  that  il  JB  more  apt  to  cauae  nauaea  and  vi'mJijan. 
irho_do9eU  ouo-lhirtl  groaterTbau  that  of  qaiiiiiie.  Dr.  Do  ijog  rata  baa 
flpaiid  the  ^Jnno^iraU  i^vea  bypodanpiaailv  in  doaee  of  4  to  6  grains 
TMT  <?fflcaeloufl  {Areh.  04n^ala,  xvll.  711). 


CiiixotDiKDM.  TJ.S. — Otittoidin,  or  Quinoidht,  is  a  blackUb  sub- 
stance,  with  an  almoat  rasinons  fracture,  which  is  obtained  by  the 
OTnporaCtou  of  iho  mother-liquor  aftor  the  oryAtAllizatlon  of  the  alka- 
loid^ out  of  It.  This  subatADoe  oontaius  probably  amorphous  <|uiuliw 
and  oiiiobonine,  buaidea  quinidino  and  oiQchunidiu«.  It  Ja  an  excefleot 
\BBiffriHl  ftllf^r"^"'''"i  ^^  o^aocount  of  Its  oheapneas.  b  Unwlr  n»5[ 
In  BOnij^.of  the  eloemoaynary  JnatJtutiotia  of  thia  <Sty.  It  should  bo 
adwiiiiHtercd  lit  about  double  the  do«o  of  quiniuo,  and  U  niont  uiliciont 
In  sulutioR.  but.  on  neoouutof  it«  lftKt«,is  ollon  given  in  pilU  lu  sol 
tion  should  bo  iniido  with  auetio  acid  and  water,  nromatieii  being  fruuly 
addod,  OS  it  i«  apt  to  vituso  nausea. 

Th«  U.S.  Pharmacopceia  reoogniees  for  u»e  «a  a  tonio  an  infusion 
bark  (Infusam  Cinchonte — 1  to  10.6),  dose,  a  wine^^lassAil ;  n  tincture  of 
tJio  yellow  bark  ( Tinctura  Cinchontr — 1  to  6),  dose,  ouo  to  two  teaspoon- 
fuls;  a  compound  tincture  (Tinctura  Cinc^ome  Compoiita — Itux/utm'l 
Tincture),  which,  aa  a  tonie,  is  the  best  preporatiou  of  the  bark,  and  it 
a  Tory  clo;{aat  remedy  in  convalu^canco,  i»  doMs  of  one  tttaspoonfiil  to 
a  tabldApoonfiili  alio  a  fivid  extract  and  a  solid  extract  (,Exlractum 
Cirukanas  Fluidum  and  Eetraetum  CiHchcnat),  ttie  doses  of  which  are 
Ore  to  flfteun  dropa  or  grains  reapoetivoly. 
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CiKcnoNAMlXK.— TliiH  alkaloid  was  discovered  by  Amaud  (Cbm; 
Jieiui.,  vol.  xciit.)  in  the  Cuproa  bark  iVom  Colombia,  probably  tlie  prod- 
uct of  Remijia  poduuculiila  and  Rcisijiu  I'urdieana.  Its  physiological 
action  has  been  p:irlial]y  invenligaled  by  S6o  and  Bocbofontalno  ( (hmpt^ 
Jtend.,  vol.  c).  In  puiNonoiis  dosos  it  produces  violent  conruUiuns  in 
the  dog,  with  fall  of  thu  arterial  pressure.  It  also  arrests  the  boart  ia 
diasIoK<>  and  increases  especially  tho  secretion  of  the  salivary  glai 
Its  iafluonco  upon  man  has  not,  so  far  as  I  am  aware,  been  studied,  bi 
Its  botanical  and  chemical  rvlations  make  it  probable  that  it  resoi 
quinine  In  its  physiotogical  and  therapeutical  proporties. 

WjLBBtmo's  TiHcrcsK. — ^This  is  a  dark-brown  liquid,  prepared  in 
accordance  with  a  very  complicated  formula,*  which  has  obtained  an 
extraordinary  reputAtion  in  Tmlia  and  ollior  tropical  countries  in  the 
trostmont  of  severe  remittent  and  malignant  malarial /even.    Tho 
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mony  SUa  atrong  ff»  to  ite  i-BmArkabla  i^d  qlipast  c«rtai[i_efficifiDC7 
t^iat  it  cannot  be  qaestiQiiad.  and  enlittos  th»  tincture  tu  ranlt  »hovo 
UlLfltbcr  remcdioa.  Tho  method  of  (clmintstrntion  w  na  follawn.  Tho 
bpirela  baying  bocii  IVt-oiy  oiK-iu'd.  n  hnlt'-ouncd  of  ibe  tincturo  is  giren 
ttndHm«l.  alt  drink  buiiii-  nitbtielJ.  and  nt  the  end  of  throo  boura  ft 
Hcvnd  hRlf-oiino«  is  io  eimiUr  rannn(^r  exhibiUtd.  Soon  nOor  tho  lant 
<)o«w  a  prolliHo  and  very  aroiualic  [rai-spirntion  eot^  in,  and  conrnloeconco 
MnauaHYywnii-il.  Tbo  romodyiH  al#o  commciidod  in  one-drnchm  doM 
In  acuta  mtnmu  txhaiatJon  And  eoUapw  without  orgatnio  dinciwo. 

BUCALYPTUS.    V.B. 

TIl«  Eu«i(j-ptU8  globidiw'jajijiiri:.  r:  ir.iiri;  of  An  Ir-l':*.  The 
IwiTCO.  ivhieh  aru  ul»nn  olHctnttl.  C<jiilJii:  ■  ■  -■  liinint;  ,1.     i     .  .  ilntilo 

oilj  whi<;b,  whon  jmro,  i^  ncttriy  Wflyrlcw.  of  a  wurm,  i^m-litto  uwlo, 
with  B  biHoralUir-tiimo.  aifd  a  poftglifty  p)in^fiV'  "'[p*"  Thi»  <)il  is  fii-ivly 
»otut>lt>  in  ctji.T,_ylooEol.  iffld  tho  fntty  Qib.  and  la  obtninod  i-y  ilis[ill:i. 
(i«n  or  by  acting  on  tii9  leavca  with  other.  It  dooa  not  und^Tyo  o_\i'liu 
JlBji  into  B  rasinQiifl  ^i^<^  on  expaanro  tp  the  air,  and  is  rcn:nrl(iil>ic  1(^ 
ita  pQwor  of  waialing  tboinflugnca  o^  cgneontrate!tflulphttric  juad.  Xi 
has  boon  nfflrmcd  that  thojearea  of  Eacalyptua  "antW^  "'"^  ""  fVf^ 
]jad  \  but  RAhatoau  {Bull.  Therap.,  UxxJii.  M9)  has  demonslralcd  that 
this  is  an  error.  All  the  TJrtima  of  tha  rwnedy  probably  reeido  in  tho 
Tolntilo_oil.  which  in  in  groatciiit  abundanoo  in  tht  tcavea.  According 
to  the  rwourchcB  of  SlaninlaaAfftftln  IBu^.  Thirap^  l:txxiii.  453),  tho  oil 
la  entirely  abwiiit  ftrom  ^hy  baric  of  ptwnta  grown_  in  Suiithorn  Franoo 
and  Coi^iciL  faut  exi^ta  in  that  IVoni  AiititraUu  and  Al^rin. 

PUTHiOLoaiCAL  AoTioK. — Locully,  tho  oil  of  Kucalyptuii  acta  as  a 

■  Allcnti»D  n*  Hnt  allnl  bjr  T.nliilUnliiis  in  f.Vi  U>  Iha  ralua  nf  Ilia  Eura'jptua  glob- 
aln*.  bni  \\  mu  D«t  iinill  Inflo  ibiil  M.  Itninal  eomiDcnctd  thoeullnre  of  lti«  m«  in  rmli  >dJ 
laituivl  Ibv  rirTMC  <if  th«  iMog  \t  nrlnrlt*  oaliiiilion  on  •  Uri*  K«l«.  SlDan  IhDl  tioi*  II 
bu  bna  Iwgclj  Lntruiluunl  luto  K<in>|i(^  Al|;srlii,  SuutJi  Africa,  nail  CalirorDln,  nuJ  in  otdi 
of  tht»»  VAunlriM  planTol  hrt^la  \io  doir  j^row^nj  itii J  vprcodln^,     Tlia  tm  1*  rtoiiikabi* 

«f  eombiliiitic  ptlrmna  iiimlnru  E>r  woil  irilh  n  nafiiiiLly  uf  ifrawth  M*PTt*J  to  ht  nljcrul  Bt^ 
nn  Ibal  of  oar  onlin^rj  (na  i  It  1>  nen  nnirtDcJ  tbal  •binglia  tnnile  or  It  tn  Ste-proaf, 
Il«  wiitbititj  tilt  ■b<i>rbini  nn<l  (••pomliait  wnUr  i>  otragnlioiiry.  Mid  la  It  biu  ImB  ■(- 
(rlbuloi  lli«  fnvIOTu  uf  Aiutmlin  fium  uiulnriul  EtimHtia  innucncM.  Iu'ImJ.  It  !•  (UlvJ 
tbAt  It  (mj  « ill  ornjtqntlo  r«a  tiioa  iu  veijlit  ff  vntcT  Id  twcntj-four  honn,  anJ  nanvroni 
UAOipTv*  3r«  fffvfn  in  wltlijli  niranip'  in  Kurtti^v  anil  Alfarl*  ^%t*  h*vn  rn|iiillj^  onnverlvl  b^ 
It  tnl"  dfy  giaixTii.  Il  ii  boliDf c<l  III  •\»t\tof  ninlnrts  oai  only  bj  drilnin;;  lbs  toll,  but  lilia 
hj  y\^i\nx  bal«tiiii«  •ludali'-ni  I'l  lh«  uir :  bn«*ver  tbi*  may  b<v  lb«ro  ii  >t  (irttoBt  imj 
■truiig  cvl'lroiwu  In  it*  putter  at  rvmloriiijt  Infortnl  ilblrivti  bmltliy.  A>,  lioncrer,  (h*  oon- 
Mdenilian  nt  Ihl*  biliins*  tn  ll>c  luhjecl  uf  bf  i;l<ug  rnlber  thmi  of  Iborajieulia.  tba  r«*itBria 
r«r*npl  r»r  'lotiiM  infufmnliiin  li>  llie  rull'iainx  mKin<nn:  Itvpilui  Ciiilolli,  L' Kaeiil^fln; 
tr»  Jt-fy  fiartii  I—  A-jtuit  Jr  It  Moiitrr  U/limlt,  Ajiwcia,  IXTSj  ll.Oluibait,  f  Kifilfynn 
OMnlif,  •;•!  lmp«r1om<r  ra  Aj'trnlurt,  e«  fl-fjiim  il  n  tlM-flHr,  Villi,  ISiO)  Watarar, 
Bwtltti-  •!•  to  XiHiiM  J' AnJimaittfuii,  ISTii  AiiaifsH  UtJierd  Rttvrd,  I>M.  IKt;  Landii* 
Lamtn.  11,  ISTT. 

Vn-\tr  lh«  Mm*  at  Kifilj/fitUiU,  a  Il<]a>)r  ilUlillail  rram  Ibt  Imm  of  th«  KuealjplM 
I  appeared  la  Kufupaui  CMUiiuQnw. 
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deci<I«'i  but  not  verj  inliiitN  irril»nt,  aod  tho  first  clfoct  of  \*rff»  i 
b  bnrniDg  in  the  moutli  ui<t  &uCG«,wiLh  ineruiHoil  secretioD  of  «aiin, 
lollowed  rery  ioon  by  a  Tvcling  of  warmth  iu  the  efomach. 

Iho  gcn<.>nil  cfloct  of  ihu  wiino  dow  of  lliu  oil  «]>pcan*  to  Tuy  coo- 
sidcrkbly  in  difTurcnt  iiidividuiiU;  but  th«  following  intnimary  comprises 
tho  iabDi  M  nciirly  as  maj  bo.     Atlor  ibo  ingMlion  of  fVom  ten  to 
twenty  dropn,  u  period  of  mciital  and  pbynicul  BVtivity  is  ofXon  ap- 
parent, foUowvd  by  »  feeling  «f  flnlni  and  seronily.     Tij-  larger  donea, 
or  iu  'iiHccpttblo  pcrxonn  by  tfaii  doMS  in«otion«d,  tlicro  is  caused  ay 
erciisud  disturbnnco  of  the  digcuttire  organtt,  ending  often  in  looM  stool* 
having  tho  odor  of  tho  oil,  with  augmcntatJoa  in  the  IVcquency  and 
forco  of  tUo  pulim.     Gublur  ailds  to  thcno  symptouu  an   mcreaM  of 
hjmporaturo ;  but  in  GimbcK't  exporivuc«  f«brilo  mnniroetalioiu,  at 
though  occusioDally  occurring,  were  not  UHii»lly  present.    In  soma  raw 
th«  modicino  acts  Tory  dirnigreeubly,  producing  violent  cardiac  palpil>- 
tions  or  intcnBo  hcuduchc :  how  far  thewo  arc  diroctly  dopeodcnt  upon 
the  dra^,  or  are  sympathotic  upon  its  lonti  action  on  the  fltomac-h,  is 
ODoevlain.    If  tho  doHo  be  rvpcuted,  or  if  a  larger  amount  be  uiken  at 
onco,  a  period  of  Hodation  inaniEcsts  ititclf ;  tho  pubo  loses  ita  force,  and 
the  animal  temporature  is  abated.     After  doses  of  seventy -fiv«  grainy 
Bins  noted  numbness  of  tho  limbs,  with  a  focJtng  of  excessive  wight 
in  them.    If  tho  uso  of  tho  romedy  bo  persisted  in,  a  slate  of  nfthmia 
u  induced ;  tho  tcmpomturo  falU  as  much  as  a  d«)(roo  and  a  half,  and 
the  pulite  even  to  fifty  (tiiraberl>  Archioea  GeiUraUs,  1873,  xxt  141); 
tlie  rcnpiriLtion  bocomoa  less  fivquent^  and  the  niuscalar  woulcaesK  cx- 
trcniu,  no  that  raising  the  arm  to  the  mouth  is  paiafbl;  tho  Mnuitions 
are  blunted,  but  tho  intutlect  ia  absolutely  unaKiicted.     In  an  old  man 
who  took  eighty  drops,  the  power  of  motion  almotit  dlMp]>carcd,  at»l  be 
nKirmud  that  lie  lost  for  the  time  being  all  ttcnso  of  the  presence  of  his 
limb*i,  so  Lhut  he  was  unconacioua  of  iJosHosaing  them  when  he  shut  fajs 
eycss  although  his  intellect  wa«  perfectly  clear  throughout. 

Upon  the  lower  mammalia  the  oil  of  Kuoalyptnit  appears  to  act 
prccitwiy  an  it  docH  on  man.  According  to  tlio  ex]>crimentM  of  Gunbert, 
the  hypodermic  injection  of  tho  oil  U  immediately  rotluwod  by  a  period 
of  exeitoment,  seemingly  in  groat  mc-anure  duo  to  the  introso  local  irri> 
tntion ;  after  nWnt  half  an  hour,  if  tho  dowc  has  Iwen  iqifficicntly  lar^ 
the  animal  begini>  tOAtumblo  and  totter  in  walking,  the  breathing  grows 
more  unil  more  «luw  and  irregular,  the  limbo  giro  way,  tho  ears  droopt 
(ho  muscular  woakiieM  becomes  profound,  and  death,  preoodcd  often 
by  partial  convulsions,  eccure  through  failure  of  re*ptration.  In  Gira- 
bcri's  experiments  the  heart  always  continues  (o  bent  aflor  breathing 
had  conned.  Afl  *V  mftlar i^^"»  and  the  moeclcs  rdaincd  their  fnac 
tional  power  aller  death,  the  failure  <>(' luotilii  v.tihI  r.ti.'x  acliviiv  ran:** 
have  liiiTi  niiril.  and  Gimbert  '  mi  Inl!  -  tiiiil  ibo  dru^  in  toxic  dnsoa 
is  lijii-i-Mi-i  ;i  ,,«rabj:'int  to  th-  .■j<, ..,:.'  r..,'ii  and  the  «n<tfiiKa.  TEB 
conclusion  was  all  <  miii l  .■xpcrimcntaity  by  Bios  (^Br^iA  -Wei 
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JounuU.  I..  1674).  Vfti-tnii*  ubscrvon  Record  in  itnting  thklsftor  toxic 
doMa  Ih^re  is.  In  animal»,  n  doci<t«<l  full  of  t«nipor»turo.  It  noiild 
BppMT  from  Uie  «xperim«nU  of  llerniAnn  Schljif^r  thmt  nHcr  byjio- 
deriiiio  itijoctions  tlio  Umperaiuii!  uumuCimea  rises,  probably  aa  tho 
nciih  of  tlie  local  (irilatioD  (i>i>  Physiol.  Wirk.  d.  Eaeal.  glob.,  Inuti|^. 
DiM;  Udttingcn,  1874).    The  samo  observer  noted  that  I'l  ail 

pgoawtrc  waa  greatly  lease iied.  As  tlitsl'all  ocouri'ed  nHer  i  ^:  ..,  jf 
thv  par  vagutn  by  section  or  by  atropine,  and  also  aller  vaso-motnr 
parnlyb  by  section  of  the  cord,  it  must  be  duo  to  a  direct  aatwn  upon 
the  heart.  Tliia  waa  confirmed  by  the  direct  inllncnce  of  the  drug 
upon  the  Ctlt'OUt  heart  of  the  frOf{.  Tim  oil  ja  probgl^ly  oT^mtnaj^^  ^y 
tho  lung*!  skin,  and  kJdiieya.  In  the  oxperimcnU  of  Professor  Bins, 
tkoday  alter  iiie  iugestion  of  so\'oiity-five  drops  the  breath  sntolt  of 
the  drug,  and  tlie  pen^pimtSon  of  ainylio  alcohuL  Tliu  iirino  began  to 
hitvo  the  odor  of  the  oil  an  hour  and  a  half  after  iUt  tiigeMltgii,  and 
continued  to  liare  It  for  thlrty-aix  hours.  Dr.  Gimbert  itlutm  that  tho 
odor  Imparted  to  the  ui-ine  res«mbl<Mi  t]ukLa£jUfilfi^''i  aud  j^  very  itiinilar 
to  that  cntiaed  by  turpent  i  ne. 

BIdz  Htat«s  that  upon  the  lower  Infusoria  UiooEl  nets  oron  more  pawi>r- 
ftilJy  than  doctt  quinia ;  and  ita  antiHuplio  propertio*  are  without  doubt 
fvry  groat  (GImbert,  ArcMvet  Ge'iiiralex,  xxl  137).  Moslur  {DfuUchea 
Archie  /.  Klin.  Med.,  1872,  x.  1410}  afllniM  that  in  dogit  whono  Kpluons 
woru  exposed,  Injoclions  of  tiucturu  of  the  lonves  of  Euciilypiua  pro- 
duced »,  decided  conimclion  of  th«  tmcuh.  According  to  Ginibort,  the 
aifcretion  of  aroit  i»  cnormoxialy  incronfed  by  tho  n-      i   :■,     i    i,;, 

TuxKAFKLTtos. — ^Tbo  chief  U90  that  hnaboon  m-.^n.  i  i  .  i_^iitiis  is 
w»  >n  antiporiodic.  So  far  w  1  know.  Dr.  Joseph  Kollor  (  Wieaer  Mtdt- 
giniaehe  W-chenschrifi,  xxii..  1872)  ha»  ompioyed  it  upon  a  larj^er  wale 
than  any  ono  oIbo.  IIo  used  it  in  four  bunored  «nd  thirty-two  cnwa, 
of  which  two  hundred  and  ninety-throe  had  aufTei-ed  fVom  proviooa 
attacks.  Of  the  tertians  7S.57  per  cent.,  of  the  quanaos  70  per  cent., 
and  of  the  quotidians  GT.89  per  cent  yielded  to  the  remedy.  He  reo- 
ommendd  it  aa  especially  valuable  in  obatlnata  caaaa  In  whieh  quinlpa 
haa  li(jtifi  laknn  i^^iu  and  «ga!^  Lorintior  (  Wiener  Ikeditin.  Wot^ten- 
achrift,  xlx.,  XX.).  Ilaller  (  mfner  ACn-tizin.  Wochenblitttf  xxvl.),  Bohn 
{Jtfrlin.  Klin.  W».:hfii*chrift,  1872),  Curlottl  (te.  eiY.),  Cortan  {Monl- 
pfUiirr  Midicut,  May,  1872),  Giniborl  (foe.  fit.),  Gubler  (loc.  eit.),  TriHtuny, 
of  Spain  {Bachner's  Repcrtorium,  x\x.,  1870),  J.  H,  Mus»or  (Tkerap. 
Gaz.^  188n,  .1(19),  and  olliur*,  bear  Ic^tiniony  to  tho  value  of  Bucalyptua 
in  miiliirial  dinemes;  while  Bntduil  (ft'illetin  Tlte'rapeutiqur,  Miiy,  1875), 
St-iU  (Bayrr.  A,-rzli.  fnlcli  Bttitl,  1870),  and  Papillon  iGazette  Iltbdtma. 
daire,  1872)  affirm  it  to  bo  of  little  or  no  valuo.  The  weight  of  testi- 
mony i«  ill  fnvor  of  tho  pOMoenon  of  decided  nntlperiudic  poweri)  by 
Biicalypttis,  and  where  the  cinchonu  iilkaloide  have  failed,  or  for  any 
recwon  cannot  be  taken,  it  ought  to  bo  tried.  Oil  of  Jluealyptus  ia  nleo 
ono  of  tbc  boat  iHip'f|gling'''''pfr''"-""'ji  '*■"'- '"BflBm^"  '"  hniha^if* 
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and  ehronie  bnne&Hia  ^Jl^T  *"  "*''l?Jtri  "^^^  *'""^  '»  t^f  wcraUfly. 


Utare  found  tlint  chililren  bjtnr  It  very  w«ll  in  propflrtiopMLyi 
From  ong-nalf  to  Qtifn  gm;h|p  *  «*** ' 


AOroUM  PICBUM-PIOBIO  ACID.» 

■Btorfe  or  Qtrbatolie  Acid  ia  no^  p^ylpyl.  but  bna  be«n  uqyd  to  <wmo 
ertent  in  medi^Wl.'  It  occurs  in  paliyyeltow,  shining  itcalo*,  but  ia 
employod  hy  the  therapeutjiit  only  in  tho  i'orm  of  a  wilt,  on  accoiiut  of 
the  deleterious  influenco  of  iho  pure  acid  on  (ho  gafltric  mucous  mem- 
brane: tbe  picrato  of  yolaaaluna.  of  aodJuin,  or  of  imim'^ni^n;'  raaj  bo 

PnTRioLooioAL  AoTiON, — Tlio  Only  dotaltod  study  of  picric  acid 
known  to  mo  U  ttiat  of  Dr.  W,  Erl>  (^Die  Pikrifisavrt,  Wursburg,  186K). 
ThiH  olMorv'cr  fouitd  thiit  tliu  daily  umo  of  a  grtun  (for  ninety  dayii}  of 
a  picrato  prodii'cil,  in  n  rabbit,  viillowDfltp  fff  tho  fx^nit^pctiva.  of  llio 
inner  nui'l'iK'u  of  tho-Aitr,  and  of  tho  uripa.  with  an  occasional  sligbc 
dinrrbu-'a  iind  grouLjoaL4C_SUligbti  wj^tjmit  ^ay  ^^tf\^a  ot  tom^OPa- 
tl£e.  After  a  tiino  \^t,  animal  san^yl  to  yrftf  ao^rfflipy^  t»  tha 
remedy,  so  m  to  royJQ  in  great  moawure  it^fl^.  Thrao  grains  a  day 
CAUNO'l,  in  abmii  two  wo«tt»,  tho  death  of  ihe  rabbit,  with  syraploms  of 
iiunitiun.  All  llie  U».-*ui.ih,  except  tlio  nurvoua,  woro  stoiiiud  of  an  in* 
tiiiise  rcOdiith-yvllnw  onlor,  as  wnn  nliio  thu  urioo.  Eight  grains  pro- 
duced falling  tcmpornturc,  wcalincss,  diarrhcen,  collapm,  and  doatb, 
sometimes  prccc'lud  by  trembliii^ja  and  oven  by  conTUliuoa<i,  in  about 
twoDty-tbroo  hours.  ]{QBb..ojMho  tjsstioa  ffani  Btafr'nl  yi^lltlTTilb  Itf* 
The  most  WMmarkable  iit^vfpoloyi|f|  gfliT^  f^  ^ff  ptfiaon  occurred  In  tfee 
J^boH.  Tliff  flpod  of  nwim.la  a\nvci\f  Ifjllyf  bv  ■  tMOTatO  WaS  pf  «  dirty. 
t)i  i  I  ir,  with  diati|">t-  mip^ej  fa^th  in  tho  nad  blffl<^j^li^a  and  flpat- 
ii;  J  ii  tlie  serum.  I>r  Ivti  )>nnd  tfaat  this  altcrqtloo  tn_llM 
|.L"  -  .1  I  mivi!  iiinnjj  lilu  :  i  ]  ...i^  ;>^ytf.n^p^njnd  by ^ doddod bUj 
iti iTav  iiiimbvr  of  lb.'  ivliiir  Lvri»iL-^.iij».  Tlieao  altoraUona  in  tho  blood 
were  nppurenlly  titu  cuu-u  ul'  death,  and  soorn  to  havo  boen  duo,  so  fltr 
at  leant  u^  concernod  tho  rud  dEi^ks,  to  a  dircot|  yn Utm  of  th^  MNiP  HBHB 
the  blood ;  for  Erb  found  that  Identical  or  very  similar  ailcnttioiis  oo- 
currcd  in  thetou  curpiMcluD  when  tbo  blood  waai  mixed  with  tho  picrote 
of  sodium  ouuidc  of  the  body. 

Erb  found  picric  acid  to  act  on  man  as  on  tho  Joww  nnimals. 
Twonly-four  huui-s  aftvr  Ihe  in^^tion  of  fifteen  grain*  of  it  the  yellow 
color  wiiH  very  plain  in  the  Ciinjiincttva,  tho  sitin,  and  the  nriiio.  Tho 
tcmperiituro  wa>  not  elovatoil,  and  gaHtric  diitturbiince  was  lutnally 
abnent,  but  somelimuit  it  wn-'<  scroro.  As  in  animaK  so  in  mitn,  picrio 
ncid  w^»  found  abuitdniitly  in  tho  urine.    A  tcaspoonful  producod  no 


■  PScrlo  add  Hamljr  belonz*  In  Ihi*  «hapt«r,  bat,  u  il  bu  ■ltru4«4  Ma«t  MUatira  M  H 
■B(i)>itltidl«,  la  th*  IiDonna*  libisb  cxltlj  a*  M  ill  pb/dolt^lisl  acllas  1  bar*  hn*  Inlnh 
doMdll. 
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jitoma  in  a  man   tban  bnd  Tomlting  «nd  parjtlng 
W^,  xsiiTlaZB). 

Professor  Bins  (FircAow'*  jlrcAiv,  Bd.  xM.  p.  130)  kn8  fuimd  ihiit 
pt«rio  ftcid  ^xvrls  upon  the  iufuaocia  &o  Influenue  atrntliir  to,  but  muob 
foul  ill?  r  Uinti,  that  of  quiiiiit. 

Til KiLAi'KVTiOM. — Tlio  earlinKutiiU  of  ammonium  hnti  beun  ntrongly 
rucommondud  by  various  nuiliorltios  in  malariiit  dinor'It^t^ ;  Vmi  in  tlia 

L  vxporimonU  of  Erb  tbu  raiull  woa  Bonoj^ntiva  iliitt  i.lu-  pii^.n'-'-'iiin  of 
ftiiv  inni]inrio^i<!  pawew  bv  tiio  ilriii^  i-^  Imliifiil,"  altliDugtOri-,  H.  M, 
Clurk  (Ltincet,  i.  I8S7)  nffirmit  thut  Lu  tuu  ucntud  \riLb  it  ten  cIiduhiukI 

FcMW  of  malarial  disoaee  with  Hucb  good  rosulu  llmt  lio  liiis  itbniKionod 
tlio  iiac  of  ibc  cinchona  nlknloidi*.  Ho  gjyjw  fro'n  onoMijg^luii  to  onu- 
hnlf  grnin  lour  timoa  a  diiy  in  pitl. — ono-lbini  of  A  gniiii  buing  thn 
nvoi-a^  dosQ.  ktauan!!':  i'»i  -■■•  i  ■  :  i. -reto  has  also  boon  oommepdod : 
but  Krb  jband  it  po«v>  '       '"^  dI  tccnia,  und^  for  tlio  dotilrucUon 

|of  tlia  round-worm  ani  tin  .  ,-  nm  ihcro  is  nn  abunJanto  of  mlSr 
1  wep  more  elHciont  remodios.  A  mnttor  of  tbo  gmvost  importance 
18  the  asserted  elHciency  of  tho  remedy  in  trichiniasU.  Krb  has  pro- 
duced slow  poisoning  with  a  piernto  in  mbhits  which  bad  been  led 
upon  affected  meal,  and,  ou  oxamiiuiig  their  bodies  after  death,  found 
the  thubina  «ver>'where,  even  in  the  walls  of  the  intestines,  in  very 
aetire  life.    On  the  whole,  the  testimony  so  far  seems  to  indicate  tliat 

Lpioric  acid  has  no  valuo  as  a  tliurapeutic  agent,  unless,  indeed,  Dr, 

'Craeme  Hammond  bo  correctTn  affirming  (New  York  Med.  JuurN,  Jan., 
1890)  tliat  Xt  '^  '  -|i--cific  in  <aro^A(A«/«iic  goitn.  Erb  states  that  in 
robust  adults  IVum  iiine  to  flneen  (^ruins  a  day  may  lie  g'^en  for  a  long 

[time  with  safety;  but  I  should  fuar  the  olTccis  of  more  than  half  ibat 

[  q  unntjty. 

■CoDiall  DnItU  Xli'nil,  tSti,  Ko.  40;  Mid.  Timn  anut  C<u.,  Sept.  IfiMt  .V><r  A*n«- 
dl*t,W3i  OoflU  ^  BfyUottt,  xlv.  U6i  Okit  il,d.  Htnrdrr,  ItTt. 
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ACIDUM  OABBOLICUM-OARBOLIO  ACID.    V.3. 

Fhenic  Acid,  Pltenylic  Alcohol,  is  ft  aubstanco  obuined  from  ooaKur  j 
by  disUlling  at  a  tompcraturo  of  between  300"  nod  400*  F.,  adding  to  I 
tbo  diatUlnte  a  hot  coiicontratod  solution  of  potaasa,  and,  after  thin, 
water,  eepamtin^  tho  lif-ht  oily  matters  which  rise  to  tbo  top,  and 
adding  muriatic  aoid  to  the  boavy  alkaline  bottom  byer,  when  impura 
carbolio  acid  aeparates.  This  impure  carbolic  ooid  (^Acidwn  CarMintm 
OntdyoR,  U.S.)  IB  of  a  dark  color,  andconlainBdevoral  ooogeneric  bodtea, 
eapodally  yylic  and  crotvljj^  nti^n.*  For  dieinfcotant  purpoacii  th«M 
appear  to  boat  luniit  of  «qual  valuo  with  lhi<  carbolio  acid,  and  thoiv- 1 
(bro  tho  crude  jirodiict  of  tlio  abovo.dotailod  proc«w  is  very  largely 
used.  Carbolic  acid  itt  Hci>iirulod  from  ii«  allio*  and  obtained  in  a  pan 
atato  with  naino  difficulty,  by  a  procoM  too  complex  to  bo  disoiuflod 
hero.  Whon  fitutlly  procured,  Jl  occurs  at  ordinary  tompcratureM  ia 
minuto,  colorless,  trunigpnrvnt  plulM,  or  lont^  rhumboidal  needle^  oft«B 
flu*d  into  a  maas,  buvinf;  a  hot,  corrxMuvo,  peculiar  ta^te  and  a  peoaliar 
odor,  rosombling  but  docidodly  difforont  iVoni  that  of  croaaote.  If,  on 
oxposuiv  to  tho  air,  phonic  acid  bwomos  biwvn,  it  contains  impuntloB. 
When  opportunity  is  alTordcxI,  solid  carbolic  acid  abaorbs  water  from 
tbo  atinoiphoro  and  molts  into  an  oily-looking,  colorless  liquid.  It  la 
inflammable,  neutral  to  test-paper,  bat  combines  with  bases;  sulublo  in 
about  twenty  parts  of  water,  wry  soluble  in  alcohol,  acetic  acid,  other, 
f;lyck>riu,  and  tho  volatile  and  Used  oils.  Nitric  acid  conrerts  it  into 
picric  acid. 

PnraioLoaicAL  Action. — Carbolic  acid  is  exceedingly  poisonous  to 
ftll  forms  of  life,  from  tbo  lowest' to  the  highest. 'Y'Uuch  of  ita  omjiloy- 
iQUiit  in  medicine  depends  upon  its  action  on  infiisoria  and  ftingl ;  and 

■  Cirtol.  Crfj/I"!.  or  C-fn'in  f-il.  bnltinK  ■'  ft  tt^pcritun  hlghei  [hui  ««rb(ili«  >mI.  Lj 
ft  l&ler  prrxjimt  vf  Iho  frnoTiuHiil  JirtillLtiod  of  oval'Ur.  It  U  andoDbtTdtj  ft  ^vrjr  HVMfll 
■nli>e|>lie.  ■n'l  llaorl  bvltilaoque  (  7'1-ctit,  Vtni,  IHMIt)  ftfflriiii  (bftt  it  i*  muob  rl[«njcar  ■■  IH 
gerialold»l  inSiifnnv  Ihan  giirh"tiii  lu-id,  and  onlf  nnn-inftTlar  u  Hrong  u  ■  |>uitnn  (q  ib* 
hlnliar  kninult.  It  r>irn»  with  luliiliuric  4«><1  >  ooinpODnJ  Thisb  »  odotlm,  Mlabt*  (n  w»t*t, 
Mi<l,  Mcontlng  la  ycunlid  (Zriiirir.  /,  Bj/glttii,  ISRD],  isaraalj  IrrllailnR.  >  faar-pw.M*L 
•olullon  \t\ix%  rM>li1j  n-Ulnol  in  Ihrmuoth.  Thn  mprriinnitior  Fmnkol  \ut\»  l»l  kim 
nrinn  Iltiit  er**at-tntpkarie  atiJ  i>  much  tann  |ii>wrrfa1  u  ft  ditiafMffkDC  ihui  l> 
'  (h*M  dalini  b«  corrwl  U  »Dgbl  to  btre  <»]»  in  prfttUoftl  neiUain*. 
BIO 
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yiA  its  direct  iRtornal  nnd  extomftl  um  In  hiimiiii  modlclne  [»  qutto 
I  large.     Itn  ]>hytuotof>iciil  action  is  thoroforo  to  bo  viewed  I'roin  two  dia- 
tinct  e  land -points :  tint,  its  influence  upon  the  higlicr  animals  and  man ; 
Booondly,  its  uctioo  on  tbo  lowoet  animtil  and  vo^etublc  formfl. 

According  to  Dr.  Itidor  Noumnnn  (^Arehtv  f.  Vcrmatot.  u.  Sifphilog., 
Jah^nng  i.,  1S69,  p,  425),  to  Dr.  Ernest  [.ub^  {Archwa  Gen.,  60  «<Sr., 
t.  xviii.  p.  461,  1871),  and  to  Salkoweki  (/^iiyc^a  Archw.  Bd,  v.,  1872). 
when  a  poisonotia  doeo  of  carbolic  acid  is  given  to  a  IVog  th«r«  ia  prf>- 
ddcod  a  pantlnic  condition  wliich  usually  afTocts  finit  tho  bind  ie^"  but 
Dvetitually  spreads  to  iho  front  le^s  and  involves  all  pnrls  of  tbo  body. 
Aft«r  a  time  tJicro  nro  dovoloped  tolnnic  oonvulHioniK  vrhtob  »r«  appa- 
rently reflex  in  tbeir  nnturs,  and  are  said  to  bo  cxcitud  by  «xt«vnii! 
atimuli  or  imtations. 

Carbolic  acid  acta  upon  mammals  iu  very  much  iho  same  way  as 
upon  tho  bntrachiun.  Accoi'ding  to  W.  Eempstcr  (^Amer.  Journ.  Med. 
Set.,  Jaly,  1868),  in  tho  mouse  and  rat  it  causes  intense  muscular  w«ak> 
.DOM,  foUowod  by  violent  convuUions  and  stupor.  In  tho  rabbit  (Ncu- 
I'lnann,  Salkowski),  phenylic  alcohol  produces  muscular  wcaknws,  often 
accompanied  by  trembling  and  restlessness,  at  last  giving  place  to  vio- 
lent convulsions.  Before  tbeac  have  fUirly  set  in,  tho  animal  is  -i^on- 
orally  unsblo  to  stand ;  and  durio"  thorn  he  lies  on  his  side,  kicking  into 
midair.  Early  in  the  poi§onin^  the  ro^iration  is  very  much  aflToctod  ; 
and  the  death,  which  aaually  occum  in  tbo  midst  of  convuUiouH,  appears 
.  to  be  owing  to  a  paralyiih  of  the  respiration,  since  In  acuto  cases  the 
heart  ifl  found  beating  continuously  immediately  aAor  death.  Aeoord- 
ing  to  the  raaearchoB  of  Dr.  Jules  Lemairo  (2V  I'Acide  Phiaiqnt,  2d  ed., 
Paris,  1865),  In  the  dog  symptoms  very  atmilnr  to  those  dotailed  above 
are  caused  by  lulhal  dosca  of  the  drug ;  and  Husomunn  (Schmiil's  Jnhrb., 
Bd.  civ.  p.  374)  slatoa  tlint  in  mammak  and  In  birds  the  characteristlo 
pfaoaomenaof  carbolic  acid  poisoning  are  clonic  conviiUions,  sinking 
of  the  temperature,  diminution  of  aonalbility,  dyspnoea,  tree  salivation 
and  secretion  of  tears,  keratitis,  and  conjunctivitis.  According  to  the 
I  latter  authority,  albuminuria  and  botmaturia  am  occasional  phenomcnn. 
Dpon  man  carbolic  acid  acts  as  upon  other  mammals.  Reserving  tho 
details  fbr  tho  section  on  Toxicology,  it  is  sufllciont  for  our  present  por- 
poso  to  state  that  the  prominent  symptoins  induced  by  lethal  doaos  ora 
djsturbance  of  rcsjiiratiou,  coma,  muscular  wcakn^as.  and,  in  some  caaes, 
jtapBTtilaionB-  A  closer  Investigation  of  the  action  of  torge  doaes  of  cats 
bolio  acid  is  beet  made  byatudying  the effecla  upon  the  diffiDrentHjret«ins 
seriatim. 

iVVri"oiM  Si/^em. — Upon  the  cerebrum  phenylic  alcohol  appears  to 
exert  a  direct  influence,  which,  although  not  very  intense  in  the  lower 
animals  in  tho  higher  species,  and  ct<p<icially  In  roan,  nasutls  in  Iho 
carlj  production  of  atiiyor. 


*  AowrdlDjc  to  Lein»lr«,  «h«n  •  trof  U  kllownl  L*  lain  la  wMer  Imiinf  Dklttl  vUh  «Ui> 
Mie  aold,  Iba  (rvat  log*  an  lli«  Brit  hITmIbI. 
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The  connibioiu  are  not  pcriph«n],  sinoe  th«y  do  oot  occur  la 
limb  who«o  coDDcction  witb  the  epiao  has  been  MTorod  by  division  of 
ibo  D«fT«,  and  do  take  place  io  a  leg  which  has  booa  protoctod  a^ort 
the  local  action  of  the  poboD  by  ^ing  the  artoiy  (!>alkow»ki,  Ijobte^ 
They  ue,  tbororore.  oilhcr  cerebral  or  ^ioal.  Although  thoro  i»  a  di>- 
li net  conflict  of  cridcDcv,  it  socms  to  mo  ostabli«hcxl  that  tbcr  nroof 
fpinal  origin.  I.abco  and  J.  J{.  Ilnyooa  laiJod  to  get  tbcm  atlor  pix 
lion  of  the  oord,  but  in  the  far  moro  numervius  oxpcriiuonls,  U[k>ii  tiogt 
and  manunaU,  of  Salkowaki,  of  Berb  and  Jo;;el  (,Qai.  Med.,  Ifiii),  of 
J.  S.  Stono  (Phila.  Med.  Timet,  ix.),  and  oi"  T.  Gioa  (An-h.  J.  Exftr. 
Path,  u.  Pharm.,  xu.  401),  ooDVuisioDH  occurred  after  destraclMiQ  of 
tbo  medulla,  Bection  of  the  cord,  and  other  operative  proceduros  eepa- 
rating  the  brain  fh>ni  the  lower  ocrrous  system.  The  failuroa  of  tbe 
firsl-Daraed  cxporiraools  are  explainable  by  tho  facta  that  (he  paralycing 
iuflaeuccs  of  curbolio  acid  aro  usaally  lirst  manifested  upon  the  bind 
logs,  and  that  very  large  doses  of  the  acid  woro  employed.  The  spinal 
convulsions  are  accompanied  by  Jncnauwd  reflex  activjty.  which  ia  loai 
OS  the  paralytic  slate  is  reached,'  no  that  carbolic  aci'l  wppoara  Jlrst  to 
ttimufate  and  then  d^atat  the  wpinal  etntra.  Stono  asMirta  iltat  the 
stimulation  ia  preoeded  by  a  primary  d^>rcs«ion,  duo  lo  stimulation  of 
Setechenow's  inhibitory  c«ntre  in  the  modulln. 

In  carbolio  acid  poi^rouini;  tho  aorves  and  muscles  arc  not  diatioctljr 
paralysed,  galvanic  sliuulatioD  of  a  ncrvo  at\cr  death  eliciting  vl^i^ 
ous  response  in  the  tribuuiry  muscle  (SalliowsUi,  loc  eit.,  p.  338 ;  Hoppe- 
Seyler,  loc.  ctt-,  p.  476) ;  but  the  very  careful  experiments  of  Giea  (toe.  cU., 
p.  413)  have  proved  tliat  such  mu«clea  are  loss  ecDutive  and  more  easily 
exhausted  than  in  tho  unpoisoned  animal. 

Circulation. — Tho  action  of  carbolic  acid  upon  the  heart  ia  not  a 
very  markod  one,  but  iborc  can  be  little  doubt  that  in  sufflciont  amount 
tho  dnis  ileyrtsses  the  heart.  After  death  (h>m  acute  poisoning  th« 
heart  is  usually  found  to  be  beating  i-egularly  (Salkowski),  but  in  (tome 
caaoa  of  slow  poisoning  tbe  d«ath  bos  seemed  to  be  ultimately  caused 
by  cardiac  diastolic  nrrosu  In  UopptsSeyler's  manometrical  atuditts 
(^Pfliiger'e  Archiv,  1872,  v,  475)  iho  arterial  pressure  was  not  affooted 
until  convulsions  came  on,  when  it  rose  fi'om  tlio  ctTecta  of  the  general 
muscular  contraction.  Ii  aflemards  fell  very  decidedly,  and  perma- 
nently. Koduction  of  the  arterial  preaauic  has  been  shown  by  Giett  to 
be  tho  charactoristio  olTect  i>f  the  earboHo  acid:  in  his  cxpcnmenta 
moderate  doses  of  the  aoid  failed  to  affect  tho  pressure  after  section  of 
tho  cord,  whilst  in  tho  normal  animal  neither  asphyxia  nor  stimuta. 
tion  of  a  sensitive  nerve  elevated  tho  lowi-rod  pressure,  although  the 
heart  was  boating  forLJbly, — fuels  tliat  demonAti-ate  that  carbolio  acid 
paralyzes  the  vaso-motor  <xnlre  in  the  medulU  before  it  markedly  affects 
the  heart. 

Retpiration. — According  lo  Salkowski  (toe.  cU~,  p.  3*4),  Lab^,  nnd 
other  aathorities,  in  the  finit  alngo»  of  carbolic  acid  poiaoning  the  roq>i' 
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ration  la  romarkalilj  locrcasod  in  ft-t>qticiicy.  Tlil*  ■(cvlumllon  Snl- 
Icowvki  bolioTOB  to  bft  due  parll;  to  a  stimulant  action  upon  the 
purlplieral  vagi,  and  partly  to  a  similar  inflticnco  upon  the  ronplrntory 
conlroa.  He  atatra  that  tlio  rcepimtions  arc  very  Hlialbn'.  and  tlmt  tho 
diaphragm  a«arcely  participato§  at  nil  in  them,  but  that  if  tho  ocrvieal 
Tagi  be  cut  they  become  much  slower,  (loop,  ami  rcgiilnr.  On  llio  olhcr 
hand,  if  carbolic  acid  be  given  to  an  animal  MufTuring  from  ticction  of 
th«  pnoumogas trice,  tlie  slow  brcatliinj;  is  very  much  acceloralcd. 
Prom  tho  former  of  theso  facts  the  German  investigator  draws  tho  con- 
clusion tbaUhe  accolor;itod  broathing  produced  by  pbeovlio  alcohol  \s  in 
part  duo  to  a  atimalation  of  tba  poripbei-al  vai:i,  mii4  fiMm  Iho  latter  fact 
that  It  partly  arises  ftom  a  similar  action  upon  th.^  n  ^piratory  controa, 
Tejiiptraiure. — According  to  the  roscarcbos  of  l>r.  llobart  A.  Uaro 
(^Thenip.  Om.,  1887,  519 j,  carbolic  acid  injoctod  into  rabbits  prodiiocs  a 
very  dititlnct  fall  iu  the  bodily  tomperaturo,  which  is  usually  but  not 
always  coincident  with  the  lowering  of  the  arterial  prossuro.  In  llio 
calorimetriu  studies  made  by  Dr.  Ilaro  tho  ofToct  upon  heat-production 
and  hcat-disslpalion  in  the  normal  animal  appeared  to  bo  various,  some- 
times produclioD  and  soraotimes  dis.iipaiion  boinj;  alone  arfcctcd,  while 
in  other  easiM  both  functions  were  aUei-ud.  Some  yeara  ago,  Einil  Erla 
(Sehmiiit's  JahrbUcher,  6d.  clxir.  p.  148)  found  that  in  mild  putrid  poi- 
soning In  animals  carbolic  add  dimlnitibcd  greatly  tho  fever-heat;  whoa 
tho  poisoning  was  more  Rorors  It  had  no  influcnco.  The  calorimetrio 
atudluD  made  by  Dr.  Uaro  upon  fororcd  auimal»  wcro  fairly  oontttant 
in  their  results,  although  tho  method  of  oxpcri mentation  was  not 
entisfactory,  bucauso  the  acid  was  given  to  tho  favored  animals  at  a  time 
when  it  was  uneorlain  what  would  havo  boon  the  production  of  heat 
without  its  inQuoncos  (soo  f»ot-note,  p.  627.)  Kovortheloss  tho  oxpcri- 
monts  indicate  that  carbolic  acid  may  alToct  tbo  thermogonetio  tano- 
tions  of  tho  body  in  two  ways:  first,  by  diQUoiebing  tho  production 
of  heat ;  secondly,  by  inpri^yin[y  thn  rfiyiipation  of  heat. 
X  In  sufficient  concentration  carbolio  acid  seama  to  ho  pfiiflnnmifl  lo.a]l 
"Tnri  nf  p-"'"p'"'""  Dr.  T.  M.  Pruddon  (^Amer.  Joam.  Med.  Sn., 
Ixxxi.  82)  Hnds  that  in  strong  solution  it  paralyzos,  in  weak  solution  de- 
presses, tho  movements  of  the  batraohian  white  blood-oorpusclos  and 
ciliated  colls;  and  Lab^e  has  dotcrminod  that  outside  of  tho  body  it 
materially  affects  the  blood  of  mammals.  Both  LabSe  and  Uoppo- 
Soylor  {Pfi&^a's  Archiv,  v,  476),  however,  affirm  that  the  blood  of 
higher  animals  poisonod  by  carbolic  acid  presents  nothing  abnormal:  so 
that  Iho  symptoms  it  produces  must  bo  tho  reeult  of  a  direct  inBucnca 
upon  the  various  tissues. 

Post-mortem  examinations  of  animals  kilted  by  carbolio  ecld  have 
yioldod  varying  results.  In  Lomairo'R  investigation,  nothing  abnormal 
was  found  oxcept  intense  injection  of  tho  alimentary  mucous  mem- 
brane, a  pseudo- membranous  and  purulent  inflammation  of  tho  bron- 
chial tubes,  with  a  disseminated  lobular  pneumonia  or  else  oongcelion 


614 


OEXER.tL  REUEDfES. 


of  llio  lung«  and  of  tb«  norv&«Giitrc«.  Profoasor  BruckmDllor,  in  Noii- 
mann'a  invoetigation  (he.  etl.,  p.  429),  found  the  odto  of  iho  liver  and 
kittiiofB  in  a  etato  of  fatty  dcgonornliou.  Tbis  ptxiocss,  whicli  Eoora- 
inji;Iy  was  tho  couautrpnrt  of  tho  cbanguii  in  phoepkoroa-poieoning,  wna 
always  moro  advnncoO  in  tlie  kidneys  ibnn  in  Ibe  liver.  I>r,  Nounmnn 
ftlatw  that  it  was  always  present  in  lii«  numerous  autopsies,  and  thai  it 
in  «  constant  phonomonon ;  but  Sutkowitki  (he.eit.,  p.  ZT3)  wa«  tinnble  to 
find  it  in  a  ntimlior  of  examinations.  In  man,  the  post-mortem  appoeir. 
ant'CA  are  very  much  tho  same  as  in  anJmaK  If  tho  acid  boa  boon 
ingottod  in  a  oonoontrated  form,  whito,  hardened  apotii  ore  found  upon 
the  mucous  membi-ane  of  the  raouth,  cesophagus,  stomach,  and  oven 
Intoatlncs.  Ttioy  are,  of  course,  due  to  ibe  local  action  of  tho  poison, 
nnd  are  somotlioes  blaokiah  in  tho  centre,  or  even  blacki.ih  throughout, 
Ai)d  very  generally  are  surrounded  by  a  red  InQammntory  Eone.  The 
llvor,  splvon,  kidnoj's,  and  indeed  nil  iho  organ.s,  are  found  ftlled  with 
dark,  impoi-fuctly-coaguluted  btond,  such  as  Is  habitually  found  after 
death  from  asphyxia.  According  to  Ilu.temann,  tho  fatty  dc^nerallon 
of  the  lix-er  and  kidneys  is  not  oithur  in  man  or  in  animals  a  oonatant 
or  ohnractcHstJc  phunnmonon  of  carbolic  acid  poi.ioning.  Render 
found  ihu  renal  cpii-hulium  dcguiieralod  in  a  man  who  had  boon  fatally 
poieonod  by  tlio  drug  (Journ.  de  Phirm.  ft  <te  Chim-,  p.  <I>G,  Dec.  1871). 

.iVh  the  internal  use  of  carbolic  acid  in  such  diaonaos  as  gangrene  of 
ibo  lungs  is  so  closely  connected  willt  tho  (tuostlon  of  its  chemical  his- 
tory in  tho  nyntom  and  its  climiiiiition  from  tho  body,  tho  latter  ia  of 
rory  grcnt  inturv^t.  Since  uarbi'lic  acid  eont^utatos  albumen,  its  abaorj^- 
tion  unchungod  into  the  blood  would  eoom  a  matter  of  doubt :  yet  in 
some  form  or  other  it  corluinly  Is  absorbed,  as  is  proved  by  tho  history 
of  its  eliminntion  and  by  its  having  boon  found  in  tbo  blood  (lloppo- 
Soylcr,  Pituger's  ArcMv,  Bd.  v.  p.  479).  In  exactly  what  form  it  circu- 
Uktos  in  tho  blood  is  not  known;  but  most  probably  it  is  as  an  alkaline 
cnrbolate.  Lemniro  {loc.  eit.,  p.  77)  slates  that  it  may  bo  fotin<l  in  tbo 
br>.>ath  of  poisoned  animals ;  but  ILolTmnnn  iLssorts  that  it  is  burnt  np 
in  tJio  system,  because  bS  failed  to  detect  it  in  any  of  Iho  socrotions. 
In  this  conclusion  be  is,  however,  certainly  in  error;  for  It  has  b«oa 
dixtinctly  proved  that  carbolic  acid  is  rapidly  eliminated  ftx>m  tbo  sys- 
ti-m.  It  has  been  dotoctei)  in  tho  urino  by  Almon  (Zeit»ehri/t  f.  Analift. 
Chimie,  Bd.  x.  llcft  vii,),  by  Patroiiillnrd  {Jmirnal  de  J^arvt'tcie  rt  d» 
Chimie,  Dec  1871.  p,  459),  by  Salkowski  {PiiH-jer's  Arclliv,  Bd.  v.),  by 
Hoppc-Soylcr  (/oc,  cit.),  by  \Valdonatr6m  (Zeitschr.  de»  AUgemtin.  Apo- 
thfk.-Vfrrinee,  Jan.  II),  1872),  and  by  llauxmann  (Ibid.);  and  Uoppe- 
Scylcr  (loc.  eit..  p.  4S0)  has  detected  it  in  tho  saliva.  It  \»  probably 
eliminated  in  nil  the  secretions.  The  rc«oarcbe8  of  Banmann  (Zeittdir. 
/.  Phifihl.  Chen.  1878,  350),  which  have  been  substantial ly  confirmed, 
show  I  hat  tho  carbolic  acid  is  changed  into  a  peculiar  sulphocorbolio 
acid,  a  «>rt  of  ethor-eulph-ncid,  having  the  formula  C^UjOSO^OH, 
which  finally  unites  with  potash  and  is  climiaated  aa  a  sulphocartKK 
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lata;  vhcn  large  qunntUioH  of  tho  acitt  aro  ndmlnbtoiw),  some  of 
iL  oACapeH  unc)uing«il,  for  fii  n  fatal  cmo  of  poboning  V^trouillan) 
{Zeitsehr.  da  All'jnnein.  Apnihfk.-Vertina,  p.  460)  obtAincd  an  oily  fluid, 
bulifiTod  to  be  puro  carbolic  ucid,  bj-  Hliitking  tho  nrino  with  other,  bIIow- 
ing  the  mixod  fltiids  to  Hopnnito,  nnd  removing  the  cthorvnl  layer  and 
vvnpomliiig. 

Aithmigli,  us  HlAtod,  ntrbolio  acid  \»  to  itomo  oxtont  olimlnatcd  fVom 
the  system,  a  portion  of  it  ia  jjurnr  U[)  in  tho  body.  Tho  blade  ciloritig. 
nuitter  of  tho  cburactcriHtio  ttrinu  of  ctu-bolio  acid  poivoning  is  in  alt 

I  probability  an  educt  Jrom  earholic  acid,  forinoi)  l)y  its  partial  osidnlion. 
Uauxroaan  haM  proved  ihitt  it  iH  not  nllcrcd  bntmalin  or  any  fixed 
coloring  pHiicipIc,  by  finding  that  tho  urino  iscluiircd  iip  by  hcniing 
Kft«r  the  addition  of  an  add;  and  bi»  conclusion  in  corroborAtod  by 

^tlio  obscrration  of  Dr.  StcvuiiBon,  of  Guy's  Hospital  (i/rif,  Mtd.  Jourii., 
April,  1870),  n-lio  found  ihnt  the  black  urino  doM  not  contain  more 
than  a  norniiil  proportion  of  iron.  When  carbolic  acid  i»  oxidized 
outside  of  ihv  hody,  am  by  tho  action  of  pormanganato  of  pntaMium, 
oxalic  acid  is  fornioU ;  and  Sidkowski  hns  totind  that  when  phunic  acid 
is  given  to  animal«  oxalic  acid  appears  in  tho  urine.  Other  obnorvorx 
have,  however,  failed  to  find  those  oxalates.  Fr.  SchalTor  {Joum.  f. 
Prakt.  Chrm.,  xriii.  282),  A.  Uorbach  (  Virehow's  ArcMv,  Ixxvii.  22fi), 
■nd  E.  linuninnn  and  C.  i'rousso  (Zfitichr.  f.  i'hysiol.  Chan.,  lii.  ITifl). 
found  that  the  phonol  was  al  least  in  part  oxidized  into  hydrocMnon, 
And  pnrlly  into  a  grocnish-blaclt  eub«tanco  upon  ivhich  the  coloring  of 

^Uie  urino  soonis  lo  dopoDd.  Tho  rosoarohos  of  L.  Briegcr  (Zeitsckr.f. 
JClin-  Med.,  ISSl,  ii.  2A)  led  him  to  the  conclusion  that  when  carbolic  acid 
is  taken  in  not  too  liirgo  quitntitioa  a  portion  of  It  unites  with  sulphuric 
acid,  and  a  portion  of  It  is  oonverlod  into  various  colored  oxidation 
products,  some  of  which  aro  very  polaonous.  According  to  tho  experi- 
ments of  W.  Kochs,  tills  change  occurs  In  tho  largo  abdominal  glandular 
viscera  (Arch.  /.  Physhl.,  xx.  £4,  xxti!.).     Schniiedoberg  has  recently 

^oome  lo  the  coiichiHioii  that  no  phenol  la  oxidlxod  In  tho  body,  but  that 

■It  Is  all  eliminated  In  combination  wSch  sulphuric  acid,  or  to  a  less 
extent  with  glyco-uronic  acid  (Arch.  f.  Exper.  Path.  u.  Therap.,  xiv.  288). 
The  evidence  \»,  however,  Loo  strong  againxt  chii«  view,  and  tho  true 
eonclu»ion  nooma  to  bo  that  when  carholio  acid  iit  taken  in  ijrciit  exeest 

LA  ia  imparl  eiiminaled  tu  carbolic  acid,  and  that  the  rcmain<lci'  of  it  (the 
whole  of  it  when  taken  in  moderate  ninount)  in  part  tteapa  in  combi- 
nation icitli  an  alkali  as  sulpho-cartiotie  and  gli/co-uronie  tteidsand  i«  m 
part  oxidised  in  (he  ^^yMf-m.     (See  al«o  jingc  621.) 

y  Stiideler  (Ann.  d.  CAcm.  und  Phtirm.,  Bd.  Ixxvii.  p.  17)  dbcovorod 
that  when  sulplmric  acid  was  freely  added  to  cow's  urine  the  lattur 
yielded  upon  distillation  carbolic  acid,  and  concluded  thcrolVom  that 
normal  nrino  contains  carbolic  acid.  H«  has  been  corroborated  by 
BuUglnsky  (Hoppe-SeyUr't  AUd.-Oitm.  Vntcrtueh.,  p.  234)  and  Ijy 
Uoppo^ylor  (i^fi^'l  Archio,  1S72,  Bd.  r.  p.  470),  and  phono!  b  cor- 
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tninly  «  conaUtuent  not  only  of  Uio  uriito  of  mttlc,  but  ulso  of  lliat  oF 
mon,  dog*,  horaos,  nnd  jirobaibly  oilior  animaU.  Aaumann  li:w  siic- 
ooo(le<l  in  pnxinclng  mrltolic  add  out  of  fibrin  by  a  prtitractvd  digox- 
tion  with  llie  imticroatiu  gliindular  sulintnncu^  and  Kcncki  and  Itrk-gcr 
hitvo  found  t!iul  ll  is  coii'ttnntly  prci»cnt  in  normal  bunian  ficcuM.  It 
ta  probabto,  e.a  as.<u:rtcd  liy  ^ilkovrslci,  tlint  tlio  add  is  furniod  in  tliu 
organtam  na  a  lato  pixtduct  of  ilie  pancivatic  digmlion.  I  Is  uliminatftin 
by  tho  ni-inu  is  cnurmuiii'ly  in<'ivii.->ud  in  ilon»  (ono-lmndrudfold,  Bal- 
kowKlfi),  and  diminished  in  nnivmia,  phibtnin,  ecorbutuo,  Kcrolula,Bnd 
cnnctT  (Briogor,  Aleii.  Centrtilbi.,  1878,  p.  545).  Hoppo-Scylcr'a  ihtory 
tbiit  ilm  n<riil  does  not  pro^ixint  in  tho  nrinc,  but  is  formed  out  of  iii- 
dican  during  tlic  proccHHoa  cmployod  for  procuring  it,  is  not  tcnabln. 
It  appears  to  bo  formed  IVom  tho  nibuminontt  eubtttanciM,  lyrOHin  being 
Ml  inlcrmcdinto  product,  ainco  Bricgur  hfts  found  that  thu  talcing  of 
lM]g9  do«m  of  tyruNin  is  followed  not  by  cliniiimlion  of  lyroain,  but  by 
ft  groat  incrcDHo  of  tho  urin.iry  phonol.  It  is  quilo  posaiblo  that  tbo 
phenol  U  formed  in  tho  intcelino  by  I'urmontntivochAiigofi,  ns  Baumnnn 
lia«  nolicod  tho  cloBcly-alliod  eubstanoo  indol  produced  by  the  piiiro- 
faotivo  changes  in  a  mixture  of  idbuminous  substanco  witJi  a  Mmall 
quantityof  pancronsandnlitllocitrhonatcof nmmoniiim.  f^ca  Pfi&ger't 
Arehiv,  xVi.  SG'2.)  In  thin  connection  it  is  inturesting  to  noto  that 
Chnitiani  hA*  not  boon  nblo  to  find  phenol  in  the  urino  of  chiekone  f<.>d 
upon  vcgotablu  diet,  although  n  notnblo  umoiint  is  present  when  a  flceh 
di«t  is  allowed  (Zeitschr.  f.  Phyuol.  Clitm.,  ii.).  In  a  sonos  of  expori- 
mootaDr.  I.  Munk  obtikinod  tbroe  gmminoa  aa  tho  average  oxci'otioo 
of  twenty-four  hours  fVom  a  horse  (Arch./.  Thierheilliitnde,  viii.  ]04). 

1.0ml  Action. — Tho  local  action  of  carbolic  acid  is  very  decided. 
Applied  to  the  akin,  it  produces  at  on«e  a  burning  pain,  and  in  a  few 
miiuitc«  a  peculiar  whito  spot.  If  the  acid  bo  removed,  the  pain  con- 
tinues for  some  minutoe,  and  tbo  white  color  changes  to  a  dark  or  red 
atain.  which  gradually  fades  away  as  tho  akin  iloB(|uamate8.  On  a  pro- 
longed application,  carbolic  acid  does  not  blialcr,  but  causes  the  forma- 
tion of  an  eschar.  A  cuiioua  local  action  of  cai'bolic  acid,  to  which 
attention  was  drawn  almost  simultaneously  by  Dr.  Ki-asmus  ^Vileon 
{Journal of  Cutan«>ua  Midieine,  3xine^  lSiO)and  by  Dr.J.U.  Bill,  U.S.A. 
(Ameriean  Journal  of  the  Medical  ScitMCee,  Oct.  1870),  is  due  to  the 
property  which  it  baa  when  applied  in  concentrated  form  of  causing 
very  great  local  anmstiioBia.  The  complete  loss  of  feeling  is  not  con- 
fined to  the  tissue  killed  by  tbo  drug,  but  extends  some  little  distance 
iiiwai-ds. 

TiiBRAPEtrrios. — In  tbo  doses  in  whlcb  it  b  usually  given,  carbolio 
acid  exerts  no  purcoptibJe  effect  upon  the  system.  It  has  been  used  to 
a  considerable  extent  la  aymotio  disoaa^  for  the  piirposo  of  drntropng 
thepotaanjn  the  blood-  Even,  however,  if  such  poison  Be  hiicrococci 
or  bflctvria  there  Is  no  reason  for  believing  that  these  ore  more  MnAitivo 
to  the  action  of  tho  drug  tban  ie  tlio  human  organism;  and  cUnicul  ex 
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pcricnoo  with  tho  acid  in  thoKO  dlscanos  lins  cortniiily  dcnioiintnitod  its 
ileunOM.  Tlio  sludy  of  it«  phyNiulo<;ic-iil  nction  liiui  Tnilcd  lo  hIiow 
I  ptMMMion  of  Any  pruporty  which  nliouUl  render  tlio  mciiicino  vnlu- 
ftblo  ia  fion-'flitulionnl  dlwascs.  Our  phyHiologicnl  knowledge  conforma 
with  clinical  Axperionco  in  shoiring  thnt  embolic  lu^iil  i>  of  no  valuo  in 
conxtitiitionnl  ilisoanue,  nnd  it  n  omployod  dii-ci'lly  in  mixliL'inu  only  for 
ItH  looul  lilTocU. 

IntertMily,  cm-bolic  acid  is  a  very  vatuaUlo  romody  in  llio  troatmont 
of  various  forms  of  norvoiis  irritability  of  the  ga8tri>-iiiti»tiiml  mu,cpua 
niombi-AneA,  especially  when  there  is  also  a  tondoncy  to  formentativo 
l^Eoit^fl  in  the  food,  as  the  i-csult  of  imperfect  digestion.  In  nenfous 
vomit inrf,  and  in  metrodynia,  it  inuy  be  given  in  doses  of  from  one  to 
two  grainii,  ropctited  at  intervals  varying  from  fifteen  minuter  to  two 
hourD,  acconling  to  the  nyinpiorns  of  thu  case.  In  dianhcea  of  irritation, 
OB  well  ON  of  rttiixation,  it )»  oftun  of  Ibu  greatest  service.  Tlio  coin- 
biffiilioii  ul'piieor  two  grainn  of  eorboHc  acid  with  ten  to  twenty  grains 
of  bismuth,  given  in  emulsion  or  in  c»|>«ule*,  is  one  of  the  most  gen- 
erally iisefii)  of  ilinrrhn'a  mixliircs.*  In  gnngri-ne  of  the  tunyt  tho  in- 
ternal administration  oft-nrbulic  ftcid  comliinod  with  Ihu  use  of  a  woiiU 
Bolulion,  ton  dropx  to  the  uimeo,  by  Btomizntion,  ii  mid  to  bo  of  grval 
nse.  Tho  ii«o  of  carbolie  acid  ns  nn  nniip^-relio,  as  inangtiratud  by 
Professor  U.  M.  DespUts  {Oaz.  Uebd.,  xvii.,  ISSOJ,  has  not  found  favor, 
and  is  scarooly  justiflablo. 

Tlie  exurniil  niio  of  carbolic  aeld  belongs  to  tlio  domain  of  surgery 
_mthor  than  of  medicEnc,  and  I  shall  diiieuss  it  very  briefly.  An,  a, 
iwiie,  carbolic  neid  is  not  available  when  largo  ina«*os  of  tiwuo  are  to  be 
destroyed,  but  it  may  often  bo  employed  with  advantage  against  condylo- 
mata and  oimilar  growtlis.  Even  in  such  rases,  to  bo  efRcicnt,  it  roust  bo 
in  the  most  concentrated  form.  In  diphtheria,  ulcerated  sore  throat,  and 
ii/>AfAa««  sfomnt/f/f,  its  concent mtod  solution  in  glycorio  may  bo  carefully 
applied,  by  mc^ns  of  a  camcrit-bair  brush  or  a  mop,  as  a  inild  causllo 
scarcely  c-apablo  of  destroying  sound  tissue.  In  various  fonns  of  in- 
dolent  ulrer,  in  ill-conditioned  wound*,  carbolic  a<'i<l  affords  a  very  useful 
stimulant  application;  In  "buma"  properly  diluted  witli  oil  (gtt.  x  to 
fji),  it  is  one  of  tlie  very  best  romodioa  that  can  be  iMOd,  relieving  |iain 
fey  its  annwthotic  pro|iertio8  and  at  the  samu  lime  lessening  suppunition 
and  facilitating  cicatriEntion. 

Dr.  liill  (foe.  cit.)  bas  employed  carbolic  acid  as  a  local  anewtliotic,  in 
a  number  of  cases  of  minor  operations,  always  with  the  result  of  pro- 
venting  or  greatly  mitigating  pain.  His  plan  in  oponlng  a  felon  is  to 
soak  the  finders  for  fifteen  minutes  in  warm  water  containing  throe 
per  cent,  of  tho  acid,  nnd  then  to  draw  a  bn»h  dipped  i»  thocon- 
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eentrated  ftcJd  along^the  line  of  the  inciajon.    Someticnea,  when  a 
inciwop  ^   neccMiiry,  a  Heniiilivc  port  ta  reached.     Under  tbooe'CIh 
^uinalaocM  ho  i»  acMHuiiomtKl  to  hrunh  out  the  vound  anew  wUb  iha 
aiumiht'lic. 

So  ibr  aa  I  know,  the  flrat  to  sit^^ost  and  employ  <itr*?p  injrctiong  of 
carbolic  acid  as  a  means  of  combatinji;  deep-seated  infiamtnntions  was  I>r. 
J,  A.  Eamos  (^r'(.  Med.  Journ.,  Muy,  1S73) ;  but  the  niutliod  haa  been 
capeciaily  studied  by  Professor  C.  Kaotcr  (Deut/ch.  Zeitschr.  f.  Ckir.,  ir. 
1874;  tSchmidt's  Jahrb&cher,  Bd.  elxir.  p.  144).    Ho  umployM  n  two-pcr- 
oont.  Bolulion.  a  weaker  one  not  buin^s;  elTlcicnl,  and  n  Klron^or  ono  vik 
dangerin^  tho  coagulation  of  iho  blood  ami  of  tho  exudation  in  tba 
influned  Ciasuc    Of  tht»  solution  he  uhm  at  one  time  novor  more  thsa 
half  a  drachm,  and  giinerally  li»>s  than  ihiM.     After  anaitthettzinj;  th« 
sicin  by  tho  lomi  applicnliou  of  cnrbolic  ai'id,  bu  intro<Iuco«  the  hollow 
needle  into  the  cunlrc  of  the  inflninnintion  obliqaely,  SO  aa  to  diminishfl 
oa  fora.1  [Kiwible  tho  chance*  of  the  intrwdwclion  of  air.     To  avoid  th«™ 
dangiT  of  throwing  the  acid  diroctly  into  the  cirt-ulution,  the  needle  ia 
not  oonnocled  with  tho  xyringo  until  it  \*  scon  that  no  Mood  cornea  ont 
ihrongh  it.     If  the  extent  of  inflnmod  tiMac  be  large,  iwvcral  iojectiona 
are  practiced  at  ono  limo:  in  acute  catos  thoy  arc  uxiuilly  repeated 
twice  a  day,  in  chronic  cases  every  day,  or  every  other  day.    I>r.  Haetor 
has  made  about  a  thousand  of  those  "  paranchymatons  injections,"  and 
only  ten  times  has  any  inflammation  beon  excited  by  them.     The  pais 
is  usually  very  alight,  and  the  relief  apparent  in  ono  or  two  days  at 
most.     In  chronic  synovilis,  the  driig  U  thrown  into  the  joint  once  in 
two  or  throe  days,  and  llio  method  has  been  practised  by  Dr.  Hu«t«r 
with  asserted  «xtraordinary  succosa  in  ijlandul^r  ftcetUnyt  and  iwjtam- 
malioiu,  pklftjmon»  of  all  gT^^^li  and  ehftcactera,  rr^tsipdas.  goiaonei 
ifmnwfa,  in/tamed  frurjo*,  hiidracdf,  and  even  in  bone-di»eqtt. 

The  praotIc«  haa  huon  followed  with  natiMfaction  by  Dr.  Aufrvcht  iu 
enftipdtu  (Cfcafraft/.  /.  Afed.  WifSfn.^  1874,  p.  129),  hy  Senator  (Beriin. 
KUn.  Ww^kriifchr..  1876,  p.  6»),  Mudcr  {Cfjifrnlhlf.  Chir.,  1S77.  p.  376X 
and  Kunzo  in  acnto  and  snbacuto  rhntnuitiem  (^Ctvlratltt.f.  Med.  TTtwnt, 
1874.  p.  479),  by  Hngon  in  oovcral  diverse  in  flam  mat  ions  {S'AmidfB 
Jakrb.,  Bd.  ctxiv.  p.  146),  and  by  I.  I^chmidt  in  chronic  tumt'ita  (CSsi- 
tralbl.f.  Chir..  187(i.  p.  553).  Dr.  Ilai^cn  has  even  used  Uicse  InjertionR 
with  very  excellent  results  in  throe  casos  of  severe  angina  which  ha 
bnliuvcd  threatened  diphtheria,  throwing  tho  remedy  into  tho  neighbor- 
hood of  the  Bocond  tracheal  eartilaj^e.  Dr.  Moses  K.  Taylor  (jlnur. 
.hnrn.  Med.  Sci..  April,  1882)  has  used  injections  in  one  liundriHl  and 
fifty  eacos  of  buboes  nnd  olhorrol^e  enlaT)^  glands,  with  uniform  suc- 
cess. Uo  tlirows  into  the  inRsmod  pari  about  twouty  minims  of  as 
•ight^grain  solution  of  tho  add,  previou»ly  i-billinR  tho  surface  wil^ 
an  ether  spray.  XThe  total  evidence  secma  to  »how  that  this  method 
of  treatment  is  both  (tafe  nnd  effective. 

ToxicoLooT, — Tlie  number  of  fatal  eases  of  carbolic  acid  poisoninf 
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now  on  record  is  qaito  Inrge,  and  the  list  U  constantly  strowing*  Tho 
symploin*.  nithough  VRryini;;  within  certain  limits,  are,  on  tho  vbulo, 
quite  uiii>i>rm.  Thoy  almost  alwa}-s  appear  in  a  very  sliort  limo  aftor 
the  iiigcxtion  of  tho  poison.  Sometimon  tho  rapidity  of  tho  final  i-csiilt 
almost  e(]nKlt(  that  of  pniasic  acid  poisoning.  Tiitin,  Dr.  Taylor,  U.S.N. 
(PMtei.  ifetL  Titaet^  vol.  ii,  p.  2S1)  rocordti  a  e-aoo  in  which  about  an 
ounce  is  vuppoRod  to  havo  been  Jngtislcd,  and  tn  whlcli  tho  man  full 
tincon«cioui»  within  too  eeconda  after  taking  the  fetal  draught,  two 
uiOLUtoH  altcrwranU  wii,-*  toinily  uiii^oiittcioun,  jnili-tiltmn,  with  irntgiilar 
<ti«lant  gaapJDg  roH^iratiopR,  and  in  low  thnii  a  mmuto  tutor  wm  duna, 
apparently  ftvm  eardiae  paralysis,  iriiioo  tlio  impulse  of  tlio  heart  wok 
~oniri^l5'16et  bolViro  iho  cemaiion  of  respiration,  tioncmlly  nomo  min- 
utes ctapito  before  tho  Bymptoms  dcvolop  tb^mmelveB :  niiimva,  cold 
sweats,')'  and  stupor  dovpcning  rapidly  into  insensibility  am)  collapse, 
aro  th?  most  frcquont  phenomena.  During  the  period  of  insonsibility, 
complole  abolition  of  reflex  moyemente  and  anaMthcsia  of  Iho  mncons 
mombranes  bare  somstiniM  been  nutoil  (caso,  Journ.  tie  Pharm.  et  de 
Cium.,  Dec.  ]871)^iD<lco(i,  it  is  scarcely  doubtful  that  in  all  CMes  both 
sensibilily  aiiit  reflex  movomonts  nro  profoundly  afTccttd.  Convulsions 
at«  only  oxceplionally  prMonL  Tbo  symptoms  of  coUnpso  are  usually 
well  dovclopod,  and  the  pulse  is  generally  feeble  and  v«iy  t>equont>  but 
has  been  roconled  as  boin^  reduced  to  fW»m  forty  to  fifty  per  minute 
(oBsa,  Ideii.  Times  and  Gai.,  April,  1871).  Hemoglobinuria  has  been 
notod.^Dyiip»it-a  is  oAon  extromo ;  the  respirations  may  bo  slortorous, 
arc  UMually  very  rapid,  and,  in  tho  advnncod  stage.'),  shallow.  In  very 
rapid  cases  Ihey  aru  irregular  an<l  suspended  at  inlerrals.  yTotol  tem- 
porary amaurosis,  with  contraction  of  the  pupil,  has  been  noted  (caso, 
BfTlin.  Klin.  TfochenKhr^  x'lx.  7-I8J.  Death  may  occur  in  a  vcrj-  fow 
mtnutea;  but  u-iually  the  pa ti on t  lives  t>om  one  to  t4>n  hours,  and  life  lias 
been  protracted  for  sixty  hours  (case,  SijiUnham  Sine.  Year-Book,  p.  4i6^ 
1671->72i  amount  takfii,  one  and  a  half  ounces  of  tho  commercial  add). 
In  some  ciiscs  a  great  uiiieiidment  has  occurred  and  conwiousncw  been 
restored,  but  after  iiome  hourH  ralher  sudden  fatal  collnpso  has  come  on 
(cASe,  Srit.  Med.  Journ.,  Fob.  1861)^7110  minimum  fatal  doso  of  oar- 
bolSo  acid  is  not  known;  but  half  an  ounce  bun  several  times  caused 
death  {Mtd.  Times  and  Gaatle^  1870,  ii.  ■174;  Phitn.  Mfd.  and  Sar/;. 
Sf7>.,  Jan.  1870;  Lantxt,  1878,  ii.  510),  and  a  little  over  a  drachm  is 
reported  to  hsvo  killed  »  man  sixty-four  ycant  olil  (F,(mdon  Lancet, 
1669,  1.) ;  in  a  wwe  of  puerperal  mclro-|ioritc>nilis  fifly  tlrops  contrib- 
uted lowurds  the  fatal  result  (Dr.  A.  D.  L.  Napier,  Tratts.  Med-Chir, 
Soc.  Edinb.,  ii.  75). 


*  Rcfcroncei  U  ant  buDdrol  and  ii>tx-nin«  «u«9  of  catballo  Sttd  poliantaK  buT*  bwn 
mII<«1b1  by  11.  KolHrt  (SrimlJl-t  Jol.'h.,  «lclv.  KB). 

t  Th**xo«ail««  iirMllDg  aomaliam  mn  Id  wrbolto  »fU  poiMnlni  Th.  Gin  b«lloTH  la 
b«  of  (snlnl  oriKiR,  tiiiM  In  ■  |>oi><inoil  cat  witli  ana  inlails  ntrva  aut,  do  iwout  aima  tna 
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Tlio  fVeo  oxtornal  use  of  carbolic  itoid  U  by  no  meana  dovold  of_ 
dungvr :  Dr.  FaloksoD,  aOor  two  hours'  exposure  to  carbolic  acid  spraj 
recovered  from  bis  urine  thirty  gmins  of  carbolic  acid  (Arch.  /.  /Cii» 
Chirvr^.,  xxvi.  204j]ftind  ho  describes  a  luarasniua  or  chroaio  poiBoniti 
romilling  (Vom  the  Burgicol  use  of  the  remedy V  The  symptoma  aru 
ndd  to  bo  lie^tdacbo,  loss  of  appetite,  broochinl  irritation,  which  finally 
may  l>GOome  very  eevere,  severe  paioa  in  the  region  of  the  kidney,  ro- 
earring  vomiling,  prurit«ft,or  various  patwatJiMiic,  and  lossof  power  in 
tbologs.    (See  also  paper  by  Dr.  Wallace,  Brt(.  Jfcrf.  Journ.,  April,  18**0.  | 

Tb«ro  bave  been  numerous  caaoe  of  acute  poisoning  IVoto  ibo  ex<J 
tenial  uso  of  c»rt>oIic  acid.^A  eioj^le  va^iinal  injection  haa  pruducedl 
very  severo  constitutiomil  results  {SehmiilC's  Jahrb.,  Ud.  oci.  p.  13t<).^ 
Pi-ofeewr  it.  Kohlcr  i-cporis  (Jbid.,  Bd.  civ.  p.  276)  the  casus  of  two 
jourr,ymon  joiners,  sulTaring   fVoni  scabies,  who  applied  extonially 
each  about  a  balfonnco  of  carbolic  acid,  in  watery  solution.    Ono  of 
Iticm  was  found  di'ad.    ITis  fellow,  who  suffered  IVoin  U'lcoiisciousnew 
and  drunlten  delirium  ending  in  unfjuiet  sleep,  aft«r  his  recovery  statad 
that  directly  aller  rubbing  himself  with  the  solution  be  hod  giddlnee^ 
that  ficven  or  eight  minutes  later  his  companion  complained  of  bm 
but  that  of  what  took  plaoe  after  this  bo  knew  noiUmg,'     It  ia  sc 
neceseaty  to  refer  in  detail  to  cases  iu  which  serioua  results  bnvo  Tjl- 
lowod  the  surgical  use  of  carbolic  aeid-f     In  the  Lotulon  Mrdii-at  Rec- 
ord, Oct  15.  1887,  is  recorded  a  very  severe  case  of  poisoning  in  an 
infant  produced  by  iho  a»o  of  cnrbolized  cotton  wool.     The  local  appU 
cation  of  carbolic  acid  hoe  in  a  number  of  instanoe*  been  followed  byi 
Mvoro  local  gangi-eno.     For  cases  see  Med.  Times  and  0<ixtt«,  vol.  II.J 
1870 ;  L'Abfille  .V^d..  187 1 ;  Mfd.  AWw,  vol.  L,  1890 ;  and  BhU.  Soe.  JfA 
d.  It^p.  d.  Paris,  vol.  vi,.  18S0. 

The  diagnoeia  of  carbolic  acid  poisouingj  during  life  ought  in  moHt 
caMHlobepraotjcablo;  for,  although  the  symptoms  nmulatc  some  fbr 
of  apoplexy  too  cloHoly  for  the  diagnosis  to  be  made  from  thorn,  veryl 
gencmlly  the  odor  of  the  dnig  ojtn  bo  perceived  about  tho  person  of 
the  victim,  and  clone  examination  uf  tliu  mouth  will  nearly  always  r». 
T«al  traces  of  tho  local  action  of  tho  ncid,  in  the  form  oCtehiu,  hard' 
enfd,  or  romi^jalcil  patches  of  mucous  mcmbmnc.  jfEithrf  these,  or  a 
blackish  urine  in  conjunction  with  tho  flymptoms,  tire  diagnostic.  .After 
death  a  Ktrong  odor  of  carbolic  acid  can  almost  tilways  bo  porceivod 
when  tho  body  is  opened,  and  tho  mucous  membrane  of  the  sloioadi 


•  For  «th«r  hUl  eauat,  ublult  Bull,  Tkiref.,  t.  Ixir.  p.  SSA. 

f  CoDfoIC  Brfiith  Me^ieol  Jinrnnl,  March  I,  ISTS, — rinlli  fmn  ktaoqitLiW  bjr  •  woiral 
hnr  inotiM  long;  Stm  Ynk  Mtdlml  Oamu.  April.  Ifl71  \  Briiitk  ifr.lifol  Jitmmal,  tUS,  p 
!30,— twa  btal  eMM;  ifiif.  Timn  and  O-ii.,  1S7B,  it.  4DI;  Witn*r  .VtJ.  tToftfiiwif^ 
IBtV.  IIJ(.  \siy 

i  fiacaitiiUng  Iho  artlclaon  Cilrtolaifrf  (Tnt^Anr,  op  p*gall3. rharaMtn  thoroMnbo 
or  Combcmklc  uit  BiuifiAt  (Xonl)uUUr  X/rf.,  1S90),  in  which  il  ii  ilioHu  llid  wban  injmo 
In  Iba  lonor  •oiioiil*  It  keu  M  a  poaorful  polwn,  produslDg  looiiling,  fall  <4  XiafHrtiaif 
Uoodj'  urlao,  «pllopUC»iii  (ODTuliloni,  asd  dcolb. 
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sfTonlA  Tory  rclinblo  01,'idODeo  ns  to  tho  cause  of  doatb.  According  to 
Dr.  A.  Hillor,  iho  iirin«  of  carbolic  acid  poisoning  as  fii-at  paswd  vtuioa 
from  ft  clitur  j-dldw  to  11  f^oMou  yellow,  and  upon  standing  In  Uio  atr 
bocomcii  darlc  olivo  and  Hnallyonen  bbcUi^h  grocn.  Soinotin)i»  it  b 
gnws-grccn,  but  it  may  appear  to  be  normal  (case,  Sekmidt's  Jahrb.,  Bd. 
ocii.,  p.  238),  Thw  carbolic  aotd  urine,  if  treated  with  nitric  acid  and 
altvi-wui-ils  with  potnasa,  becomes,  aAer  a  certain  di'i^ree  of  concentra- 
tion, blood-rod  or  brown-rod,  changing  through  poa-grocn  to  violet. 
Carbolic  acid  mixed  with  urine  dues  not  answer  tliis  tiMi  (^.Selunidt'a 
JahrtriLchfr,  Bd.  clxiv.  p,  144)*^Tho  absence  of  carbolic  acid  urine 
pmrcs  that  tbo  case  is  not  one  of  ]}oisoninij;.'  Baumann  and  Uuoter 
declare  that  tho  earliest  symptom  of  tho  poisoning  is  diiaap  pea  ranee  of 
tbo  sulphates  from  tbo  urine  (^ZeiUchr.  f.  Physiol.  Chan.,  i,).t 
y  In  a  caso  of  carbolic  acid  poisoning  emetics  are  gouorally  useloss, 
owing  to  tho  paralysis  of  tli«  stomach  which  exists,  and  the  stomach- 
pump  must  be  eiuployutl  to  empty  the  viacus.  Alkalies  in  excess  aro 
of  some  value,  according  to  Husemaun,  who  employs  a  aaccharate  ot 
lime,t  and  the  free  ingestion  of  oils  was  formerly  rucomraondvdi  but  to 
Baumann  and  Uuoter  (^fed.  Tima  and  Ga:.,  ti.,  1878)  bolonga  the  crodit 
of  diM:ovcriiig  tho  pniper  antidote  to  carbolic  add.  JlP'hoy  found  that 
during  carbolic  acid  puinoning  tho  sulphates  disappear  from  the  urino, 
and  that  if  a  soluble  fiulphaio  be  given  fruoly  to  nn  animal  poiHoucd 
Willi  carbolic  acid,  tho  latter  will  bo  converted  into  11  barmliMa  gulpbo- 
carbolic  aciil,^  Sonnenburg  discovered  tbot  in  patients  proaonting  the 
dark -colored  urino  and  other  symptoms  of  poisoning  rc»»llint;  frcm  the 
too  free  oxtcnial  use  of  the  acid  all  trouble  dieappoars  upon  tho  ndminia- 
tnlion  of  tho  sulphate  of  sodium ;  and  Dr.  D.  Oorna  (PAiJo.  JUed.  TUms, 
11.  5ft3)  has,  in  an  claboralo  eerioa  of  experiments  upon  animals,  em- 
ployed the  sulphate  of  maj^esium  with  entire  success ;  so  that  it  may 
be  considered  esinblisbod  that  a  ^luhl^  ai.lptmu  in  tha  pi-opnr  aaiuisU 
to  carbolic -acid,  and  that  it  should  be  employed  very  freely  and  in 
all  stages  of  tho  toxnTmia,  as  being  capable  of  neutralizing  the  poison 
in  the  blood.  Tho  chemical  history  of  phenol  inside  of  the  body 
explains  why  the  sulphates  are  so  ofllcieuL  Dr.  De  la  Bate  {Bail. 
Gen.  de  Therap.,  ov.  418)  affirms  that  he  obtained  very  happy  resulta  In 


■  For  msthoil  nt  dcteoliDg  Mrbolin  uH  in  urior,  ■««  Land,  Mid.  St.,  ISIT,  p.  4SS. 

I  To  (IgtMt  Ih*  dimlnatian  <it  talphftlM  in  Ibe  urialv  niiti«T«  BDy  Klbuinen  prtaent  hf 
bvilln^.  ■Didiff  aiUi  acolie  Mid,  bdiI  uld  ohlorlda  o(  barium  ta  aiotu.  Tbit  rmgnit  giioi  a 
wittj  oIddJ  of  iDlphiU  of  buiora  in  lb«  prw«DS«  «f  lultibataa,  but  >  mar*  bmo  or  nu  ftllar- 
aliun  ID  oarbolia  acid  isoituniiiff. 

J  DiMoiT*  ililasn  put*  or  •«{■'  la  fortj  part*  of  dlitiUwl  wat«r,  and  miU  At*  pari*  of 
•antlic  lini*)  dig«t  for  thr**  dajri,  tlirrlnH  fiuin  liuo  Id  Uiue,  flitor,  uid  arapunila  In  dtya«u. 
Tlia  praduoE  Uiii*  ublalaad  diMalvM  MUiIji  Ln  wBtsr. 

i  For  a  •I111I7  of  lalpha-oarbollo  avid,  nao  la  Trilmt  Mtd.,  Ju>f,  Kit,  SIS.  M.  F. 
Vleiar  afflnn*  that,  whil*  nut  )Hilaunni»  l«  ib*  bl|[b(r  aniiimli,  it  I*  as  a«t1ve  aalUcrment.  H. 
RabuttBU  l,Ouifl.-Htn<l.  Sot.  Viot.,  liHt,  Ul.  43)  flndi  Ibat  the  avid  i>  Bicoplj  a  reebli  pur- 
(Ulr*. 
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OM  ^M  of  carbolic  mM  poiBaauig  tnta  inluUaUiaoa  of  iiijumi 
JoA.  Ss^lowdiy  MT«rf  s  poladea  and  appsrantlj  djiag  efaiid  Mb  bom 
after  tits  is^datioB  of  the  carbolic  acid,  by  farpoilonuc  iajaetiooa  of 
•Umt  aDd  tita  admintatnitioD  of  diltttc  golphnri"  "^  m|  Iflltflltn  "^ 
KjdiUB  (A.  PittrA.  lied.  WoehauOir.^  1883,  x  ST).y  So  lon^  tbavfiiRi, 
aa  a  pstSaot  eaa  awallow,  tbo  antidote  of  carbotio  acid  siuMiId  be  girea, 

OnrMie  Aeut  a»  in  Autiarpde  and  Gtrmidde. — In  1870^  Gmoe  Calvart 
pcorod  that  alboiticR  wm  pcxMorred  for  «kvoa  dan  whau  mixMi  witfc 
cariwUo  acid,  and  I>r,  John  r>oagalI  lliat  odo  tweBtjr-flr»-hatidi«ltk 
part  would  doHtroy  ii|H'nnato«>.i  aad  Uiu  hi^hsr  ttinasoria.  SohnMtor, 
in  I87S,  faand  iliai  0,0001  par  caaU  (ooo  id  two  tboosaod}  woald  koep 
flaib  for  toar  waokf,  aod  0.2  (Mt  oont.  permaiMinlly.  It  wasi  aoon  finuU 
UkBt  tha  aoid  a«l«d  avao  raoro  puwcrfolly  upon  moalds  than  upon  pQt^| 
tketkn  arffuiim*.  ^' 

Tha  Ant  to  ttady  tbo  action  of  carbotio  acid  apon  vaocdna  lyiopb 
wero  Bmidwoodajid  VacltDr.aad  their  «xp«rtuieota  liavo  boos  ropMlnd 
nod  ext«i>ded  by  I>ou{(all,  by  J.  W.  Miller,  by  Ho jipo^S^'ylcr,  and  by 
Baxter.  Each  of  the  last  two  ob««rvere  foaad  tiiat  two  per  cunt,  of 
the  carbolic  acid  destroyed  with  certain^  the  infocUvo  power  of  vac- 
due,  a  oonclnaion,  on  the  whole,  iwt  discordant  with  Uiat  of  the  ollwr 
obserrera. 

Tbo  germicidal  power  of  the  dm;;  has  alao  been  studiud  by  Uagge, 
RoMnhocfa,  Baxter, Stomberg.Davaiiie,  Kocbnnd  Blyih,  Arluin^,  Corn*- 
vin,  Thonuw,  and  various  otfaer  obacrvor*,  upOD  almost  all  tho  Icnowa  ' 
form*  of  inftictivo  organbiDiii.  ^ 

Thoir  concordant  testimony  nbow*  that  one  por  oenc.  in  tm  aqneoM 
Rolulion  will  doittroy  with  certainty  tho  vimlopefl  of  ordig^T-y  aepd"    | 
fl|[d  pupilflTfi  m»ttAi^,  ftf  (be  tuborolo-baciPuf,  and  of  the  microcoocJ  of    \ 
fowl-cholera ;  wroe  of  tho  orguntsnu  related  to  putrofnotiun  hare  aim 
been  destroyed  by  solutionA  of  this  Mrength  :  bnl  to  proOnco  those  re 
Bulta  with  certainty  the  contact  witli  tho  dirtiiifoctnni  biul  to  be  coh' 
tlnuvd  for  innny  hount.    Two  per  cent,  of  thu  ocid  in  an  nqneoug  eola 
tioii  was  required  tQjLoetroy  Uio  infection  of  vaeoino  or  of  gUndcni 

Tliore  are,  it  is  true,  somo  exportinehtM  whloli  wwm  to  Ue  cli«co;  ~ 
with  these  resalu,  especially  tboto  of  Notlor  and  of  Jalnn  de  la  C 
who  found  that  as  much  ae  ton  to  thirty  por  cent,  of  the  acid 
DOOOMary  to  prevent  the  moTomoota  of  bacteria  fn  putrid  infkisioaa 
beuf;  but  there  was  probably  somo  error  in  thoir  cxjwrimouttil  method* 

Am  a  rapor,  carbolic  acid  ecoms  to  act  very  fivibly  as  a  <liHinfi>ctan< 
or  gormieide,  and  it  is  very  evident  that  the  popular  ontituato  of  tbi 
value  of  carbolic  acid  is  loo  high. 

CaueoTUM,  VS. — Crentoln,  a  sub»laiico  closely  allied  to 
acid,  is  prcparod   from  wood-tar,   by  a  process  simitar   lo   llial  If' 
which  the  klUk  ik  bbUWU  TMh  ^U^    It  cloMly  roMunblos 
bolis  acid  eolmions,  but  may  nt  once  be  difitinguifihed  by  ita  odor, ' 
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M  much  moro  smok^.  Moreover,  tf  a  splinler  of  ploe  bo  dipped  Itilo 
CTi'bolk  aoid,  Bndjh^_intft  iniiriallc-flcid.  Ibejfoot!,  aftor  tho  lapse  of 
hjilf  an  liour,  pjntumcw  n  diatinot  bluo  oolor.  ThU  does  not  occur  willi 
crcMOto.^A^n,  carbolic  acid  does,  and  creaaolo  doaa  not.  coa;^ula(« 
collodion;  and  by  the  action  of  nllrie  add  Mwanota  in  flonvt-ried  tntfi 
oxflliy  mt  Id.  ruainou*  matter,  and  but  a  small  proportion  of  picric  add, 
Creosote  is  at  present  a  rare  dru^,  tbe  mnlcrial  u&iiaIIv  sold  under  its 
name  in  tbe  drng-storee  being  really  a  eolution  of  carbolic  add,  In 
ihoir  therapcutio  value  the  two  BubBtanecs  ai-o  probably  about  equal.* 

J(  t'ivo  caaes  of  cn^asotfr-poisoning  are  on  record :  UUIlor  (  Wurtemb.  Car- 
retpondenz-nialt,  18C9),  T.  Sleveiison  {Ouy'n  IIosp.  Jiep.,  1875,  xx.  144), 
Parokhnuor  (/'VteJmcA's  Btdtter /.  Gericht.  Med.,  1883,  430),  F.  Grinell 
{Med.  yenN,  xl.  ^5),  UanouvricK  (Soc.  Mid.  Legale  de  France,  vij.  109). 

y  The  symptoms  aru  like  thoee  uf  carbolic  acid  poisoning, — ue.,  ooooii- 
aciousjieea.  i-nllapae,  stertorous  breathing,  and  great  cardiac  depreesion. 
Professor  Uobait  A.  Hare  has  found  that  eulphuriv  add  and  tbo  soluble 
ButpbatoB  arc  antidvlce  to  cri?aEOlo  (UniversUt/  Med,  Miig,,vol.  i.). 

MrsTuoL.  or  Oil  of  Pf^^pnin^  Camphor,  has  lati-ly  obtained  great 
notoriety  ■«  a  local  MUMtbetio,  and,  if  ftvcly  rubbed  upon  a  part,  it 
undoubtudly  will  often  relicre  neuralgic  paina  when  they  un  aupor- 
'  fidal  and  peripheral  in  their  origin:  it*  solution  (2  to  10  grs.— fjl 
water)  is  aaid  also  to  be  very'  effeetiro  in  ^ruri'fna  ant,  chronic  painful 
tatemaa.  urti^atia,  etc.  Il4  phy^ologicnl  action  has  been  studied  by 
Paolo  PeDaoaoi  (jtrc/t.  /.  Hxper.  Path.  i».  Pham.,  xvll.  37C).  In  tho 
ttog  it  causes  paralyais,  fmt  of  the  itpijjaLctUiLrea  and  Snalijr  of  the 
nerve- trunka.  In  the  mainmaUi  both  mobility  and  sensibility  are  dd- 
prassod,  the  animal  grows  cold,  the  raapiroyfliLliflCQiatta  alow  and  shal- 
low. Smal'  ■i"'*--a  (HI*''-*!  laryjr  paralyjM  tlie  frog'a  heart.  In  the  poi- 
soned tuammal  there  were  very  curious,  unexplained  rhj-thma  of  rise 
and  tut  of  the  blood-pnjsauro.  Dr.  Goldnchdder  (^Archie  f.  Phj/st'ot., 
1836)  has  been  led  to  the  oonoluaion  that  the  senaatioa  of  cold  pro- 
duced by  tho  local  application  of  menthol  is  duo  to  a  special  iulluence 
exerted  upon  the  special  nerves  of  tenipui-aliiru  by  timling — Rrst,  that 
after  the  application  of  a  solution  of  menthol  in  lanotln  the  local  tem- 
perature ia  incrooAcd  2*  C,  although  a  marked  sen^ntion  of  cold  baa  been 
produced,  and,  mscundly,  that  the  cold  in  not  duo  to  evaporation,  bouausu 
covering  tho  part  to  which  the  menthol  iit  applied  with  a  watcli^gloas 
does  not  affect  tho  tonsaUon.    The  doctor  also  found  that  if  the  menthol 


*  (Vtatal  appain  U  faa  Iba  bull  at  pun  «r«uat« )  from  It  i)  tultj  pri^rtd  erwi/Hiiie 
auM.  Ttal*  nibaUiiCB  hw  bMn  fauiul  itj  B.  Hon  ( Orrlin.  k'lii'.  Vfocinnrli.,  M7«,  p.  44t)  la 
bar*  Mlive  antlpjirolia  und  i>th«r  lh*i*p«Bli«  pmpfrticf.  Qriiii'no,),  ■  (soniid  eenillluuU gf 
Or«wot<^  la  «  pociiMur  arvrattCio  li')iii-l.  wbl^li  vb«D  pun  bw  n'^  flat  uf  crwuol**  Aooonliax 
to  t>t.  A.  Schitfllg  |£lr.i/Mlf  »«/.  X'il.,  I&SS),  th*  ikilx  dwr)  or  bkir  or  one  gnaamt.  In. 
Jaitad  bjfinrieiniaiillj,  li  >etl  borni!,  piwduolng  oaI)P  ■  mnnifn  Inr?  biir«liif  at  lb«  point  o( 
InjNlloD,  out  folhiml  bj  sbWMi.  f!iiiplo7«d  Ib  thin,  lli«  nmtAj  Uat  btSB  M*d  la  jiitUtit 
wllb  KHrrlnl  good  tanlti. 


82« 


OBKBRAL  REUEDIBX. 


oititmont  w»re  appllod  to  one  side  of  tko  foneboad,  bodi«!i  whhsh  prort 
ously  had  caoflcil  th«  senaalion  of  cold  no  longer  did  so,  and  Uint  sppti- 
ciilions  of  menthol  cauMd  tho  flonwktfon  of  wnnnlli  U{)0»  llia  utbow  and 
iho  rolnr  eido  of  the  wriai,  poHftioiis  at  wbich,  according  to  Profoawr 
Ilcnen,  similar  warm  senBalions  are  cauHod  by  praMure  upon  tbo  oerv*. 
trunks.  I)i-.  S.  A.  ItuMell  (itf<rf.  ««■-,  Nov.  188fl)  affirms  that  monibot 
has  a  ramarltnblo  powor  of  coniroiling  Hupcrdcial  iitflam illations.  U« 
applieB  an  etliorua!  itohiLion,  of  tho  Htrongth  of  trom  10  to  &0  por  cunt^fl 
two  or  ihrcti  liincH  a  day  by  means  of  a  cainvl'»-luUr  poncil,  and  claimi^ 
to  control  thereby  {igiVj,  carbuKcUi.  tvjierfidal  abicetsa,  «te. 


1 

■«MM 


pre- 


THYMOL.    U.8. 
Thymol  is  found  in  the  oil  of  thyme  *  and  of  some  other  planU. 
oouttm  either  as  nn  unciyBtallizabic  liquid  or  in  white  rhombic  or  ttcici 
lar  crystals. *)Qt  has  bcoo  used  with  salisfiiction  lu  a  stibstituto  for  i 
bolio  acid  by  Volltmann  and  Kanko,  of  Ilalle,  and  other  practitionon, 
but,  ollhou^b  It  ia  undoubtedly  poworlblly  antisoptic,  docu  not  seem  to 
have  rapidly  gained  favor     Its  ihi};runt  odor  has  proved  a  decided 
dlsodvaolage,  la  sununor  at  least,  by  attracting  swanns  of  fliee.^  It  a 
not  froa  from  poisonous  propertiea.    On  tho  other  hand,  it  U  claimed 
that  it  dous  not  SiTilato  the  ekin,  and  has  a  decided  influcoco  in  pre- 
venting discharges.    Spencer  Wells  employs  iia  watciy  solution  (! 
1000  of  warm  wnlor) ;  Volkmnnn,  thymol  1  part,  glycerin  20  par 
alcohol  10  pnrirt,  water  1000  ptu-Ia.    It  Iia-h  bMn  utied  intuninlly 
BaU  {L'/mlon  Mtd.  Record,  1878)  in  doswt  of  thirty  grains  n  day,  or 
IcssN)  In  a  fvw  initluncos  nauaiu  and  vomiting  were  canned.    Tburo  wot 
abnndant  sweating,  ringing  in  tbo  oaiH,  doafnoHV,  eontttrtcUon  fa  tho 
forehvad,  reduction  of  tcniporatm-c,  and   IVoqticDtly  diaiTlia-a,  ^Th(^ 
urine  was  dark  greenish,  ycllowt.-'li  bivjwn  by  tmnMnittcd  light,  frudH 
Grom  albuiDon,  becoming  cloudy  and  grnyisti  while  on  tho  oddilioa  of 
tJie  tiDCturo  of  the  chloride  of  iron.    Violent  delirium  occurred  Berenls 
times,  also  marked  collapse,  nnd,  in  one  c-n«e  of  typhoid  fever,  uikoi^H 
eoiousnoas,  with  most  nlanning  cotlnpHc.^ Dr  Itiilz  coneludoai  that  tbo 
remedy  is  much  loss  curlnin  and  more  dangerous  as  an  anlipyretic  than 
is  salicylic  acid.    Tho  possession  of  poisonous  propertiea  by  tliyntol  ha* 
been  confirmed  by  tbo  recent  experiments  of  I>r.  B.  K&«sner  (.lUi^^B 
Timti  and  Qaz.,  Dec.  1878,  p.  716).    This  observer  found  tliat  wlie^^ 
^ven  to  doge  and  rabbits  by  the  stomach  tho  ])oison  acts  very  slowly 
and  foebly,  on  accoimt  of  its  slow  ahsoi-]>tion,  but  that  when  InjocledH 
into  the  circulation  it  produces  death  bv  lajluro  of  nutpinition.    Coma  IfH 
deveU)pod  some  time  before  death,  and  tho  blood-preeeure,  which  at  first 

•  AMDrdiag  to  Qkn]*ii«  *Bd  U>udI«  {J-ui*.  Mtd.  Vtt.  Zwttri.,  ISVOy.  tb*  f\ijt\»\itgtai 
Mtioni  of  Ihiolliof  nymtM  irrj-ylliim.  nnilor  ThifPiui  titlfaru  lira  ibvooMi  Uity  ptniLaMH 
KniD»liililAt*d  |iupi1*,atan*'<"I  £*'*■  balluciaUiona,  lot*  Af  ■cnalMILl;,  moHuUr  laliUtaUaib 
loMunln,  Intnlilliig.  «uslrielur<*,  •x«c<llngl]t  rapid  rtapiralioD,  and  daatb,  prauaaal  hj 
■MaplMs  munular  nlautioa  and  aDcitboiia. 
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malnlalns  itaolf,  now  falh  stondily.  Pmt-mortom  cxftmlnatton  rnilcil  tu 
det«ot  Catty  dcgonuration  or  oUtor  loition  in  cither  Uiu  noHd  tiiutiioii  or 
Ibo  blood.  The  continuous  rcpcuu^d  vxhiliilion  of  smAlI  doHo*  of  thymol 
hnd  no  perceptible  effect,  cxct'pt  to  interfere  in  eomu  wny  with  nutri- 
tion, •»  that  the  nniniitlti  loAt  dosh.  According  to  n  statement  in  Hoff- 
mann und  ScItaaUie'i  Jiihretb.,  1879, 208,  KQ«»nor  ha»  found  titat  tliymol 
hiM  the  power  of  di«Aolving  the  red  blood -corpu«cIc«. 

Tlio  ovidcnc-e  nliviidy  forthcoming;  indicsteM  thiit  the  thompoutic  ana 
»f  thymol  trill  be  very  limited.  Itaeofftlinaw  and  the  nbsonoo  of  mnrkod 
odvitntni^a  in  ilH  farur  militnto  against  its  buing  largely  used  externally. 
There  is,  however,  one  local  employment  of  it  which  is  important, — 
namely,  n»_a  detergent  nntisoptic  in  Tnrioog  nleoratod  and  diHOiiBcd 
conditions  of  the  mouth.  For  such  use  its  agrooablo  ta«to  and  odor 
proominentiy  fit  it.  Tbnt  anything  is  to  bo  gained  by  its  internal  ad- 
ministration  is  nut  at  all  certain.  J^nough  has  been  said  to  condonm  it 
OS  an  antipyretic  KilHsncr  Ibuiid  the  Kugar  in  the  urine  of  a  patient 
with  difibeta  reduced  by  from  one  to  two  grammes  of  thymol  per  diem ; 
but  Kilrbringor  (_DcuUches  Archiv  f.  Klin.  Med.,  xxi.)  reports  a  coao  in 
which  one  grammo  daily  increased  tJie  sugnr.  Ktisener  thinks  thymol 
(threo  to  five  minims  of  a  one-per.«ont.  solution  throe  times  a  dny)  of 
value  in  KS^ISidjOltiUXh  nod  in  infj^iiie-diaaJuea,  and  found  that  inhala- 
tions (I  part  to  1000)  diminish  the  fever  and  expectoration  of  phthtaieal 
patients. 

Thj-molwas  rucommondod  by  Dr.  Mnrtiinc  na  an  nnlifleptjo  sedativo 
In  typhoid  fovor,  intestinal  catarrh,  etc.,  confirmed  by  Dr.  F.  P.  Henry, 
ia  dOM  of  tliirty  gr!kin!i  in  iho  twenty-four  boui-a  {Med.  Xcu>»,  S«pl.  18, 
1887);  Dr.  Groa  commends  U  internally  in  diphtheria  {DeuUch.  Med. 
WocfifMch.,  1890). 

RBSORCm* 

Tn  1864  Ultisiwctz  and  Rarth  produced  frnm  [[plhitnnut  a  eiibstanoc 
to  which  the  namo  of  rosorcin  was  given,  and  which  is  now  obtained 
aa  a  deriyBtif"  "i*  p'ini?i''  Tt  occurs  in  colorless,  short,  aromatio  prisnu 
or  plates  of  an  unplea>^antly  swoot,  somewhat  acrid  taste,  which  on  ex- 
posure to  tile  air  become  reddish.  It  is  teoeW  soluble  in  one  and  ono- 
quarter  paru  of  water,  in  alcohol,  in  ether,  and  in  about  twenty  part* 
of  fixed  oil. 

Pbtbioukiical  Actiok.— Resorcin  appears  In  ita  pbysiolo^ml  prop- 
erties to  be  allied  to,  carbolio  acid.  It  ia  distinctly  poiitonoiM  to  tho 
lower  organisms,  and,  aecordin-;  to  Murlin  Cohn  (/nnu^.  Diss.,  Berlin, 
I8S2)  and  Dr.  Andeer  {Ueber  das  R^fircin,  Wlireburg.  msn ;  al^o 
Centralbl.  f.  Med.  Witsens.,  1681),  a  onc-por.cent.  solution  of  it  is  sufti- 


*  TAiciHrcin  i«  >  lulpbuc  lu  bit!  to  lion  praduol  fnin  tMorcln.  A  cms  sf  polionloi  hj 
lU  utorul  uc  ll  n|iatUd  b;  Dr,  )I.  Amon  (U>ar^  JTiil.  WoikniiA..  iiirl.,  1S80J.  Ths 
matt  pwutUr  lymplom  hm  nylbimitaa)  odaaii  st  th*  fk«e,  knd  gsnerml  aruptloo  (ataewliat 
iSuilat  lo  llml  »r  mouln,  with  luliaia  ilnhint. 

40 


«S6 


OE.VERAL  RF.ilF.OSBS. 


inlin- 
•BJnM 


olont  to  arrest  for  a  \Qnff  lime  pntreActif-o  olianges  in  clio  urfno,  or- 
gaaio  inAisioDa,  and  oven  iintmul  tiaeuM.    Plutt  Htntwt  (JiRtr.  Jevn. 
Med.  Set.,  voL  i.,  18S3'i,  liowover.  llmt  it !» flislincily  i»r«riiir  to  corbolie 
acid  as  nn  antiseptic.^  Wiion  ijivon  to  the  lovror  animitU  (Dujonlin- 
Boniunctic,  Bull.  Tltirap.,  ci.  113)  il  causes  tremors,  loee  of  conaeic 
now,  and  epileptiform  convulsions,  which,  when  tbo  doM   has 
Miffli-icnlly  lar^o,  booome  more  nnd  more  \-iolont,  until  the  inoreariti 
clistuHmnco  of   brc-aliiing  onda  in  rcepiratorr   arrest.      DuriDg   tb« 
spasms  the  tempoi-atura  of  tbo  anininl  is  distinctly  eleratod,  bat  when 
Ifacni  is  quiet  narcosia  it  may  fall  below  normal.    The  urine  becomes 
olive-green,  deepening  into  blacUiMh. 

y  In  do«0»  of  twt^nly  to  fiirly  grains  ri'«orcin  CAUSCa  flilnbing  of  ib^ 
fiiee,  with  giddinow,  bnzxinff  in  the  4-ars,  and  some  qniclceninff  of  th( 
lireathing  and  pulnc,  followed.  afti>r  a  lime,  by  violoiit  pvrspimtfon  and 
Bom<^(iinc8 dopi-ession  of  tcinpcmliiro.  Sixly;;raiii«  caused  in  man  pi 
dinen  and  violent  perepii-ation,  wiih  marked  anxioty,  ondini;  in  oolla{ii 
and  unconaciouaness.  Andocr  took  ubotit  ono  hundre<t  and  Hdy  gnlni 
of  reaoroin.  dissolved  in  a  pint  of  water,  during  tincon  minute*.  Aftfl 
diiiturbaiice  of  the  cerebration  and  of  the  special  aen&es,  be  fell  into  a 
condition  of  collapse,  with  cold  e.'ctremities,  epileptiform  convulaioiis 
with  loss  of  consciousness,  opisthotonos,  and  marked  disturbnnco  of 
tho  m^pirntion.  ConsciouBDoss  did  not  return  for  6vo  bourn.  Da^ 
Murrcll  rijcords  {Med.  Timei  and  Qui.,  vol.  ii.,  1S81)  a  cnso  in  which  ^M 
woman  took  one  hundred  and  twenty  grains  of  re»oroin,  itnd  iicine- 
diately  felt  giddy,  bad  sensation  of  pinH  and  nnodlcs  all  over  her,  nnd  a 
few  minulvH  latvi-  wnH  InHi^ii^iblu,  wilh  cicuwd  oyoa,  clinohi'd  bnndi, 
pallid,  blanched  lips,  dry  toii^'Uu,  normal  pupils,  and  liiun^iildo  cuigun 
tiva;  the  temperature  was  94'*  ^  tliu  rafli-xva  were  entirely  gone; 
puUc  wn«  weak  and  lliro:i'ly.  Dr.  Jos.  LoblHor  (  iVur:bury  Thais,  If 
re|)orU!  iho  case  of  a  vromnn,  ibirly-one  yearn  old,  who.  immi-diattlj 
ftftur  tbo  injuclion  into  tbo  sloiiinch  of  two  litnM  of  •  Uirue-por-PtaC 
•olution  of  rcHoroin.  was  seized  with  violent  f^tric  pain,  followed 
nl  onco  by  unc-onsciou»ne<«,  cyanotic  face,  and  clonie  contractioG 
Ju  spile  of  (he  immediate  romoral,  ft"  far  as  possible,  of  tbu  ^oluiii>i| 
the  cyanosis  became  more  intense,  the  nnoon'^iousness  and  miiHruli 
rvlaxatioQ  complete,  with,  fVom  time  to  time,  active  Irerours ;  tho  puis 
very  small  nnd  ft-equent;  the  respiration  completely  aritMtvt),  wilh 
respiratory  muscles  in  such  a  condition  of  lelanus  as  greatly  to  vnili: 
rase  nrtiflctal  respiration.  Under  tbe  uontiiuiod  use  of  thin  urliSei 
respiration,  however,  rcoorery  was  finally  secured.  Id  sovoral  coses  < 
children,  the  washing  out  of  tlie  stomach  with  it  throe-por-ooaL  soli 
tion  baa  been  followed  by  cutlnpM  nnd  death,  and  in  om  cnao  bat 
globio  was  found  in  the  urine.  Tho  chief  action  of  resorcin  is  opon  tin 
nerve-oentrcs,  although,  like  earbnlic  acid,  it  prehobly  nlfocts  all  highij 
oi^anixed  tiwues.  The  exiierimfnts  of  Dr,  Beyer  (Anier.  Journ. , 
&i.,  April,  ISSfi)  show  that  it  has  a  direct  action  upon  tho  hoftrt,— 
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mo(ldrDt«  doscH  pnmlvtiiig  the  isinmt  nnd  ftiiriclos,  and  very  larco  do»ea 
ciiiwtiig  ■"'Tnn?'""*"  'linfltiilin  HTf*t  qOI"'  ^holo  lioart. 

TiiRiiAi'BrTirB, — Altbou!;h  roeopcin  is  capnblu  or  Acting  as  An  anti- 
pyrolic,  it  iit  cortAinly  inferior  and  more  <lADgcroiig  than  otticr  niiinidjcs 
of  iJio  claw,  nnd  hA§  been  nbandonod  as  nn  intornAl  modicamont,  being 
employed  eololy  as  a  topical  remedy  in  liiscn^^cs  of  the  skin  and  mncotis 
membranes.  Dr.  Andcer  ori^JDally  recommended  it  na  an  nntiseplic 
stimulant  application  in  nterine  and  vaf^'oal  disoafle,  stating  that  it  must 
be  employed  in  tbe  form  of  an  oinimonl  api-ead  open  tampons,  as  the 
injection  of  a  two-percent,  Bolulion  is  apt  to  produce  severe  uterine  con- 
tractions. It  haa  be«n  strongly  recommended  by  Iloefer,  Iiichtb«!m, 
Janiclte,  Fliesburg,  Baginsky  (see  Therap.  Qa:.,  vols.  ii.  and  iti. ;  Brrlin, 
Kiin.  Wockenteh..  xxvi.,  1889),  and  other  phi,*sic!ans,  in  tlio  tniat^nent 
of  various  irrilftliuiii*  of  the  gnfttro-ititcHtinal  mucouM  membrano,  In 
vrbich  it  i*  bcHuvod  to  do  gi>od  partly  by  chocking  rormcntAtire 
changes  in  thu  cont«ni«  of  Hie  alinicnlnry  canal  nnd  partly  by  a  xpecilla 
action  upon  ttie  mticon^  ipftmhrania:  in  Ibis  mnnnvr  it  has  been  em- 
ployed in  gaMrifuletr,  vcmitiiuf,  and  cholera  infantum  and  other  diarrhaas ; 
tint  in  my  somewhat  limited  «xporioiie«  it  has  not  given  MtiaftkCtioa. 
It  ba«  boon  tis«d  also  to  some  extent  with  nllogcd  good  rvsutt  in  in* 
flammiilions  of  tho  upper  respiratory  passages.  Thus,  Fliesburg  states 
that  in  A^v  A't-'f^  "  ffp''"f  "f  tiilf''tT  *"  ^^Y  P"**  ^oPt-  of  resorcin.  givea 
two  or  three  times  a  day,  is  of  the  greatest  scn'ice,  and  that  it  is  possible 
to  arrest  whoopimjcou/jh  by  the  ftvquent  employment  of  a  apray  from 
a  five-  to  t XV eni_v- percent,  solullon.  AmtzeniiiH  and  Tjeblond  and  Rau- 
dier  (Joitrn.  Mtd.  Parti,  xvi.,  1889)  alHo  commend  the  remedy  highly  in 
the  Mime  dlNoaHo.  The  solution  of  from  one  to  fire  per  ecnt.  bnx  been 
employed  wiih  alleged  oxeollenl  rcxult^asalocal  applicntion  in  clironja 
otitis,  gonorrh(ra,  leucorrhfTa,  etc.  Tn  ajstHit  resorcin  may  be  admintfitorod 
Kylhe  month,  but  it  is  bettor  applied  (Ihrco-por-cont,  Holtition)  by  injeo* 
tion.  J^blond  and  Randier  claim  uxtmonlinary  results  in  diphtheria  from 
painting  tho  disoatted  pharynx  with  a  ton-por-cont.  solution  of  resorcin 
and  glycerin,  and  aUo  state  that  in  whooping-^ouyh  and  pulmonary  tuber- 
cuiotis  great  relief  is  afforded  by  tho  inhalation  every  two  hours  of  the 
Atmea  Troai  one  gramme  of  rosoi-cin,  heated  in  a  metallic  capsule  by  an 
alcohol  lamp.  The  throe-  to  flve-per-cont.  wolution  has  been  largely  uaed 
iaGermany  in  washing  out  diseaacd  <iiomach8,  but  some  care  is  iicoei»ury 
to  avoid  poisoning.  (See  preceding  paragraph.)  It  la  said  to  be  at) 
aelive  parasiticide,  and  to  be  valuable  in  the  treatment  of  tho  various 
akin-dJHcaJiea  dependent  upon  the  proscnoe  of  an  anlmaloulo  or  of  a  t\in- 
goua  growth.  Too  Irrilnttng  for  aciito  inflammaH9q^  of  the  akin,  it 
eertainly  exerts  a  PowgxHild&ot  oprocent  cell-inflltratJon^^and  Isextra- 
ordfiinHly  success  All  In  chronioana  subaoiitOM'^mKi,  where  there  \*  much 
thickening  from  exudation,  and  even  in  psoriatic :  it  vhoutd  bo  iihwI  in 
solution  (gn.  X.  to  fji),  well  sopped  on,  and  allowed  to  dry.  According 
to  Aadocr,  resorcin,  in  powderor  in  fuituralcd  ethenal  solution,  is  a  feebla 
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caustic,  vaetal  In  tlie  treatment  of  chancrtB.  of  paBfUoma.  nod  even 
tpithelioTiut  an'i  diptithirria. 

Kurrcll  aftirniA  lliat  he  ban  on«n  g^vea  forty  (^ins  of  rosorcin  at  a 
doso  ove.ry  four  linum  u-iihout  the  productioii  of  any  unplewtnnt  ojnnp* 
toins ;  but  thh  i<t  pnibaMy  bt'cnuae  he  had  an  impiiru  article.  Of  pun 
te*orcin  ih«  clo»o  ma}*  he  set  down  asfVomtwo  to  ten  grains.  For  asd 
iiiwii  the  miicoiw  niembrana  lh«  iTtrunglh  uf  Iho  HOluiion  tatty  vary 
from  one  to  twvnty  [ler  cent.  Upon  the  »ktn  iho  «olution  or  oinlmonb 
may  vary  fi-om  fivo  to  lliirty  por  ccnl. 

ACIDUM  SALICYIilCUM-SALICTLIC  ACID.    U.S. 

SiUicylio  ai-iil  has  lon^  been  known  to  vhumiiitr}',  but  Una  only  ra- 
eciitly  buon  n-niK^rud  iiTuiliiblo  by  Profunflor  H.  Kolbc,  n-ho  discovered 
that  it  couKl  be  pi-ufmrcd  by  trenting  a  Holuiion  of  vau-bolio  acid  in 
caustic  Boda  with  carbonic  aciil  at  a  inodurotu  liuat.  It  oocun  in  Ion; 
ncioular  cr}'«(nls  or  in  the  form  of  a  white,  dull  powd<ii-,  of  a  peculiar 
pungent  odor,  and  a  mild,  peculiar  laslo,  accompanied  by  a  tnLmiienl. 
ei;n«u  of  niiinbnom. 

It  is  soluble  in  throe  hundred  piii-t«  of  water,  and  in  four  pirts  of 
alcohol  By  warming,  glycerin  can  readily  bo  nuide  to  dimolvo  four, 
grains  to  the  drachm;  no  precipitation  occurs  on  cooling. 

ParsiOLoaiOAL  Acjtion. — When  salicylic  acid  in  given  to  man  in 
dosoB  just  eulBciont  to  mantfest  its  prerance,  symplome  doaoly  reflem* 
bling  cinchoniflm  reault.  Those  are  fUnosa  of  the  head,  with  roaring 
and  buzsing  in  the  oars.  ^Vfcer  larger  doAos,  to  tluwe  symptoma  are 
added  distress  in  the  head,  or  positive  headache,  dislarbanocs  of  hear- 
ing and  vision  (d^afbe^,  amblyopia,  partial  blindncHs),  and  oxeowdTt 
sweating.  According  to  Roiss  {Berlintr  KUn.  WiKheit»<krift,  1875,  p. 
674),  decided  fall  of  temperature  without  alteration  of  the  pulso  al»o 
occunt;  but  this  is  denied  by  other  obftorvera.  The  action  upon  the 
Hyst«m  of  the  acid  and  of  itM  itodium  aalta  (altto  anunonium  salt,  Itlai^ 
tenson,  Petenb.  Med.  ZfiUchrifl,  1875,  p.  S4.t)  appoara  to  be  fdontk-at,! 
and,  as  several  cuacs  of  poinoning  with  one  or  other  of  thwe  agontn  have 
occurred,  we  are  able  to  traco  the  toxic  manifoittationa.  Along  with 
an  inlenaification  of  tlio  symptoma  already  mentioned,  there  are  ptoeiN, 
dcafnoia,  AtrabLnmuii,  mydriasis,  disturbance  of  respiration,  exoMaive 
ro«tIo«8iic«s  passing  into  delirium,  alow  laboring  puU:,  olivo-grvon  urine, 
and  involuntary  avacuationo.  In  some  caaos  tlie  tem]>erat(ir«  has  nv 
iiuiined  about  normal,  but  in  othum  has  approached  ttutl  of  ooltapao. 
1'ho  HMpinitton  appear*  to  be  almoiti  chDRicIcriatio :  it  ia  both  quick- 
ened imd  deepened.  In  some  eane«  the  dynpncua  baa  boon  oxtrumo,  aad 
giron  rinc  to  the  moott  violent  rumpirulory  etTortn.  The  auggeation  of 
Dr.  Haatreiter  (_Med..Chir.  Corrctp.-Btatt,  BuBhIo,  May,  1884)  thai  this 
dyspntca  is  due  to  pulmonary  congestion  produced  by  cardiao  weolcnvaa 
is  plaunible.  Sweating  usunlly  is  very  fVeo,  and  the  urine  oarly  tio 
comes  albuminous.     Various  local  evidences  of  vaso-molor  woakucos 
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may  sitporvcno,  Hudi  09  rapidly  nppearitig  bvKl-aorw  nt  p<k1nt«  Rubjeotod 
la  pi-oiwnro,  and  transitory  diirk-colorci]  iniicul»  on  various  parts  ol 
the  body.*  In  MTtiral  comm  doatii  wux  probably  produced  by  the  acid. 
Tlu)  most  concltuiTo  com  is  thnt  of  H.  Qiitncko  {Berlin.  Klin.  WocKen- 
tehri/t,  xix.  710).  Tho  chiuf  poit-mortiim  changa  vrm  a  bronltlng  down 
of  tb«  blood,  ooDgostioD  of  most  of  tho  vtscora,  and  ccchyaiowM  on  tho 
eeroos  meinbrancst 

In  mre  instances  «v«n  tbo  therapeutic  iiw  of  »ilicylic  ncid  hiw  pro- 

liic«d  severo  el£in-«ruption8.     The  form  tiaa  bcon  S'>mot)mo8  like  tlmt 

of  urticitria,  in  other  coses  It  has  been  exntithomatous  or  even  bulla- 

DUB.    (For  references  to  cases,  see  Dr.  S.  Itosenberg,  J>eutse^,  Med. 

iWbchemchr.,  18S6,  669.) 

In  8om©  caaea  of  salicylic  acid  poisoning  tho  mcnul  disturbnnce  has 
been  prolonged  for  a  week  or  more.  It  is  stated  that  upon  dnink- 
ards  the  soid  acta  Tery  unfavorably,  violent  deb'n'um  boini;  a  common 
and  early  symptom  of  its  influence.  Tb«re  are  also  somo  persons  whoso 
idiosyncrasiea  are  such  that  mental  disturbance  is  produced  even  by 
moderate  doaos  of  Iho  acid.  In  some  cases  tho  <l«tirinm  is  cheert\il,  in 
olben  it  is  melancholic  in  tj-pe.  In  the  mildest  form  it  is  manifeslcij 
only  by  a  toudenoy  to  dream  atttivoly  and  to  talk  during  sleep.  In 
othor  castw  the  roaring  in  the  ears  soon  becomes  associated  with  dis- 
turbances of  vision,  which  grow  more  marked  until  the  patient  not 
only  MM  objeots  in  false  appearnncca  and  colors  but  has  absolute  illu- 
liona.  The  hallucination*  are  apt  to  take  the  tthapcn  of  animala  such  na 
are  soon  in  duliritim  Ircmons,  hut  tliere  i«  tiswally  liitio  or  no  terror,  and 
tho  troo|J8  of  images  may  march  to  buuutiflU  mu.'*ic.  In  other  cmtos 
the  delirium  amount«  to  acuto  mania,  with  rMt1o«»ncM!>,  violent  outcries, 
and  even  a  f\irj'  of  fighting.^  Mydriasia  and  amblyopia  haw  been 
notioed  in  a  number  of  coho^;  but  Dr«.  Qibiton  and  Pelkin  report  ox. 
ooealvo  myottiM,  with  looa  of  the  light  reflcxca  {London  Pracl..x\u.,  1889). 

When  given  to  doga  hy  tho  mouth  In  largo  docm,  salicylic  acid  is 
Mid  to  be  ununlly  vomltod.  According  to  Labordo  (Bait,  de  Therap., 
xcili.  276),  when  IVom  four  to  five  grammoH  of  salicylate  of  sodium 
are  injectutl  into  tho  veins  of  the  dug  the  first  rosiilt  is  a  slight  accel- 

*  Far  «>«,  emriBDlt  Dt»ttt}nM  An\i»  f.  Klii.  Utd..  xls.  IIB)  CiviralU.  f.  Ckinrgir, 
I^*,|i.  IIH.^OI  (nini  of  uliojlikU  of  ■DrJiuin  UkcD  in  twvlio  hooru  Lomlom  i.a»ttl,  IHTA, 
I,  Mil  Btrliit.  Kl.M.  ir.,((..ncA«/l,  So.t,  8.  lS;(!i  and  «««.  TUrap.,  Isr:,  xeiii.  ». 

t  tn  Itie  oui  nwinlrd  in  th*  Fi*rjf«ia  Itid,  JfAOflfy,  Juno,  I8TT.  foitj-cight  gnin*  of 
Iha  Mid  nm  Ukso  In  fuur  boun.  Tbo  (jinpUniu  «ar«  ilulent  minlLias,  ht«-t»ithr.  total  on- 
COOHioiunoia.  And  ilurtorou^  broulblDjC.  D«4tli  ooourrol  Airly  hour*  Ajt^r  Uk«  Am  dm*.  M^ 
bcUif  li  Ihat  aithur  uiucli  iuoip  of  Iba  Hid  ihiin  rortj-alnlil  |i">i">  *■*  Wkcii.  or,  wfant  !• 
IDOf*  pFohabTc^  d«tth  v*u  from  »mo  other  can**.  8m  tint  MtJ,  ayiit  Sarrj.  flfjiart^  1579. 
Tbvrt  ia  nn  pmbiihitltir  thai  in  (lio  iillfKad  o*»  of  poUonloi;  rrporttd  by  I>r,  Fnuk  0{;(li<n 
( Hiil.  Mi.1.  Jinn..  tSSI,  i.  SO)  Iho  MllBjlato  Uiid  anything  l<i  do  vllb  tha  untoward  ij-mp. 
taoiior  FOfult.  The  uto  re|Kirlcd  by  Wxasof  (  niit,  hrli.  IS7>|,  tlto  (hat  of  Enpia  aod 
(lablar  (Btill.  <lt  VAertd,  MM.,  ISTT),  I  ha* a  not  b»d  Ofi^rlunilj'  to  iiunlna. 

I  For  ecdIeelloD  Df  ntocBBM  of  hmi^  tM  paper  ^  J.  Krncg  (  Win.  titit,  Pnttt,  1880, 
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«ration  of  th«  hearL'a  aollou  snd  of  breathing ;  this  1»  follow«d  b) 
ofTorU  at  voiniling,  qidetudv,  \o9»  of  tuuMiuliu-  ntrungth,  wiib  a  tlooidcdlj 
ataxic  guit,  hcbotudo,  Rtupoi-,  ai)(l  finally  .iWp.  Wlion  4l«ntb  occan^M 
b  prccodud  by  <lyi<pnaB  and  gviiviiil  ounvul^ionM.  Kuhkir  to  prohaM] 
correct  hi  aitributing  it  to  nnphyxia.  Allcr  llicM  goiioral  oooaidor^ 
tioiiH,  wc  «an  pmbiibly  bust  got  an  idea  of  Ihu  pliyitiologicit]  avlioo  ol 
the  drug  by  studying  ilif  iiiflucnco  upon  tl)o  rariotts  ttystems  in  (iL'taiL 

Circulation. — lu  regard  to  tho  uvtion  of  Hulicyliu  acid  upon  tlM 
arterial  praaure,  obsorrors  are  bo  much  at  varianco  aa  to  leave  the  wU 
jcct  enveloped  in  myslory.  K6hlcr  {CmtraJbl. /.  Med.  Wissenscli.,  IS16, 
pp.  1^  195)  aCBrmB  that  when  salicylic  add  or  NiliL-ylate  of  sodJus 
in  Holulion  in  injected  into  the  jugular  vein,  there  is  an  immediate  &l| 
of  blood-prossure,  which  nller  a  larg«  dose  u  very  prooounued ;  fn  ■ 
ehort  time  the  preesure  risea  to  aome  extent,  but  not  to  tbo  oonnil 
puint,  while  tUe  pulso-waree  beoome  exoeasively  high  and  two-  or  threa- 
peaked.  As  he  fuund  that  the  fnU  of  preesure  occuiTod  after  »ocUDa 
of  the  dcjireesors,  the  vagi,  and  the  cervical  cord,  he  very  nut 
concladod  that  it  was  due  to  an  action  upon  the  heart  itself." 

In  1879  ( Tfihe  de  Parts),  Uugues  Oltremare  found  that  mc 
doses  of  salicylate  of  sodium  increase  the  arterial  prcmure  and  tha 
(Vequency  of  the  pulse,  while  poisonous  doses  strongly  depress  Uu 
heart-force  and  the  blood-pressure.  In  accord  with  thin  nru  the  iJabo- 
rote  experiments  of  Danewsky  (Arbeiten  d.  PSarm.  Lat/ontt.  Motiuut,i 
190).  lie  found  that  at  fintt  Uio  arterial  proMura  was  incrooood,  paKly 
on  account  of  an  incrttosu  in  the  force  and  energy  of  tho  cardiac  beat, 
lint  chietty  att  thu  result  of  excitation  of  the  vaao-motor  ceiitru.  Vii»< 
motor  Kpii«m  was  shown  to  be  the  main  factor  in  the  rise  of  the  blooAi 
preSKuru,  by  the  inability  of  the  drug  to  inorv^Mt  the  artenikl  prwsuFI 
aAor  eoclJon  of  the  Hpintil  cord.  The  action  on  tlie  heart  was  Aeominglji 
direcL  The  arterial  pruMuro  slowly  fell  during  the  Iniur  «laQ«e  at 
pcriaoning,  tJis  heart-Htroku  becoming  weaker  nud  weaker,  and  fiuUy 
being  extingtusbed.  In  Paul  Faval's  experiments  upon  the  isolated  hesHi 
of  the  fVog  email  doscti  of  salioylio  aoid  had  no  perceptible  Influeoe*; 
although  largo  doses  paralyzed  the  vtscua  (Lyon  7%exis,  357,  1887) 

It  seems  to  me  esiabliHlied  that  the  fall  of  arterial  prrasun)  ot 
by  Kobler  was  due  to  the  use  of  very  large  doses,  and  that  mt 
dotts  have  no  depreMiny  effect  upon  the  circulation.    Thin  is  com 
the  teaching!*  of  .lonio  (.'liiiioinns,  that  the  acid  should  not  be  unod  wike' 
cardiac  weakness  exists.     £.  U»r»gUaDo{2eitteiiri/t  /.  £lin.  Mtd.,  169J,| 


nflueoe*; 
887)^ 

ob*dS 

itfaijB 


•  Vnlatat  Ste  {BMtlitt  -Jt  "Acadl-it  tt  MMtrlnr,  ISTT,  p.  DtlT]  lUtM  thai  I*  th  it- 
Ttoiimonti  th«ro  hw  lipon  no  latton  wbatvrvr  upun  tli«  ftrtArui  pnMnr*  «r  thft  wIm  tufc'i 
hut  Utm  ii  rta»OD  tor  lieUoiInK  lliit  ibma  negnllTV  miilli  who  fmcIivI  bontna  I'liitoi* 
&<«  |[ara  Ilia  Mid  b7  th*  ainuth  kn<]  ntuili*!  lb*  blood-iircnura  btfcr*  tbe  drug  km  ilirtil, 
(loos  Kdhlcr  r-iiini|  (('».  <it.)  Ihkl  Injmtlani  or  loliitlani  of  Ibg  icld  iota  llir  itini«r^  it\-p 
anil  nliliiu  rttjled  lo  *lteet  the  bloifl-prtHiir*,  Bltbnaith  |S«  •adiBn  Mil  ailiaiaiiund  to* 
(bslltr  iiuina>r  did  dopr«at  til*  foraa  of  Ihg  Dtraulatlnn. 
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viii.  248),  bowovor,  in  a  vmy  largo  numbor  of  (»pt)ygmo|;niph[o  and 
e{)hyginoinanoin«tr{fiiil  Hitidivtt,  fount!  I  bo  arterial  pruv^ui^  usuiill^olft- 
vaicd,  and  novor  dopn.>«M;d.  by  tlioimpculic  do««a  of  tht:  drug.  I  bellwe 
tbat  the  general  nvrvouN  doproMion  which  thv  drug  prodticvs  whuii  vury 
lar;j;ely  givun  baa  boon  ini»inkon  by  cliDicinnB  for  a  Mniiac  d«|>n-.-<.iirtn  ; 
but  it  uiUHt  bo  romomlwrcd  ihiit  vrhcn  administorod  vontinuoiinly  the 
BalioyiateH  probably  ncciiinuiii(«  in  thosyflt«[n,  and  may  rcAuh  tho  amount 
neoeasary  to  dopre^H  tlii.>  h<-»ri. 

Kervovt  8y*tem. — Our  knowledge  of  the  action  of  Ibo  drug  upon 
the  nervous  sj-stem  Is  vktj  imperfect.  Acoording  to  Sec,  tbc  violent 
oonTUlslons  tbat  precede  doath  are  in  the  tower  animab  almost  the 
sola  evidenoes  of  dittturbanco  of  the  tior\'oiiH  ayatem, — tho  reflex 
power  of  the  itpiual  cord,  the  gunoral  neiiNibility,  and  the  conducting 
power  of  ihe  ni>rvi»4runkt>  not  bciing  affcctod.  M.  Boclicfontnine  alBriiis, 
bowevor  (^  Proijrit  Med.,  1ST7,  p.  0:10),  thnt  in  the  iVog  tbe  drug  acta 
OS  a  porolyxant,  doMroyIng  tbo  fiint^t  ionnl  {lowor  of  tho  iiplnal  centres ; 
while  according  to  U.  Labordo  four  giammiM  of  a  «alicylate  will  pro- 
duce in  tho  dog  profound  cutaneous  amcttihctia  (Ibid.,  tiO'J). 

Retpiration. — In  Kfihlor'w  t-xjivHrnonU  upon  mbliiUt  and  Dnnowaky'a 
expijrlmout«  upon  dogit,  tho  rrtpirfition  during  the  iqjoction  of  the  nold 
or  Its  sodium  suit  into  a  Jugular  win  wa»  dooidcdly  quickened,  but 
»fter  A  time  Iho  nitc  iVll  lo  much  below  tho  nonnnT  iVRaD.IH'^dhlar's 
•xperimcntH,  tho  p no nmugtu tries  wcro  divitkil  during  tho  period  of  ro- 
tardfttioa,  the  IVoquency  of  the  rcftpiration  was  siill  Airthcr  lessened. 
Dnnewsky  pmctised  section  of  tho  va>;i  before  oxhibitiD;^  the  drug  and 
during  the  first  stage  of  aooelcrated  breathing.  In  the  first  instance 
be  found  that  tbe  breathing  was  only  slightly  acoolerat«d  by  the  drug ; 
in  the  second,  that  the  fiuickened  respiration  fell  to  the  enmo  slowness 
thftt  is  seen  in  tbe  nnpoboned  animal  with  cut  pnoumogastrtcs.  His 
experiments  were  too  few  to  be  conchiBive,  but  iiuiitnlo  the  oorroctnesa 
of  his  deduction  that  Ibo  quickening  of  rcHpiration  is  largely  due  lo 
an  iiritalion  of  tho  pulmonary  vagi,  and  not  solely  to  an  induoncu 
upon  tbe  rospiratory  eontrfS.  Thcro  in,  however,  probably  some  stimu- 
lation of  tho  redplmlory  ceutroK  ultcr  nmall  doses ;  but  aHor  very  large 
dosw  (ktal  Ihilure  of  ro-ipimtion  occui-n  through  a  gradual  or  somodmes 
sudden  depresalon  of  tbe  ccntrw. 

Tempertiturf. — EMpociul  iiitenMt  atlachcn  to  tho  action  of  aiilicylic 
acid  upon  the  tuinpei-aiiii-u.  In  Profemor  Ste'a  oxporimontA  upon 
sonmal  mun  and  iijion  nniuiuN,  vcryloigo  doMS  (ten  grammes  for  men) 
had  no^fijacL-Upuii  J^Ik:  tcmpiinituro  {loc.  eU.).  Tho  experiments  of 
Dr.  Foul  Fflrbringer  upon  nibliil»<,  dog«,  and  men  are  In  accord  with 
tfata  {Zvr  Wirkung  da  Salicylfaures,  Jena,  1875).  M.  Gcdl,  In  twelve 
Boumingly  very  carefully  conducted  oxporimvnt«  upon  man,  in  whith 
the  dosoa  varied  iVom  forty-«ix  to  sovonty^eight  grains,  found  that  the 
efToct  in  three  cases  was  vuriuu.*,  in  two  i-ases  negative,  in  three  a  lessen- 
ing of  the  daily  alterations  of  lemporalure,  in  three  a  slight  lowering 
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of  tamporature,  and  In  one  a  fall  of  0.8°  C.  {CentralM./.  Med.  Wiasent^ 
1874,  p.  403).  Danowsky  statos  thnt  in  aoi'mal  aniiuab  and  caan  the 
iiiduoncu  of  the  ncid  upon  Lemporatui'e  is  sllf^ht  and  inconstant.  Tbe 
evJdon«e  AG«nia  to  ahow  that  Balicjlic  acid,  lilce  quinine,  haa,  in  uon-toxio 
doMA,  liltlu  or  no  dvcidud  action  upon  the  t«nipenture  in  boaltb.  In 
on«  or  two  uxpuriiiimtld  upon  liiiiifkelf,  Mr,  North  i^Praetitioner,  xxiiL 
IS-I)  fotiiid  that  the  noid  exerted  a  decided  inlluunoo  in  preventing  the 
rid*)  of  bodily  u<in|>unituro  normidty  oausod  by  oxerciao. 

Dr.  Hobart  .\.  Hare  has  reported  {Tlwrap,  Qaz.,  voL  iii.  p.  450)  a 
•trios  of  oxpcrimvnt9  lundv  for  tbe  purpoM  of  d«t4tfnitning  tLo  in. 
fluonoo  of  Milivylio  acid  upon  tbv  production  Mid  dtMipotioo  of  aouoal 
hcnL  Uiifurtiitinlcly,  huwovvr,  thu  dOMM  wbicb  he  vmplojed  wera  not 
sufficiently  tiirgu  to  prodiiou  p'>8>tivo  ruiiuttM.  Espedully  was  this  trae 
in  tho  expo  rim  en  t«  niado  upon  animals  ittifluring  fhiro  fever.  Indeod, 
thoro  vos  not  in  those  animaU  suffering  from  feror  any  till]  of  bodily 
t«mpcmtnro  under  the  influence  of  the  salicylic  acid  admioiatored.  'Sq 
attempt  to  reason  fi-om  the  rosulta  reached  m  to  the  method  of  tho 
action  of  aalicylic  acid  whoa  it  doce  caueo  lUU  in  bodily  teraporatun 
seems  to  me  f\]tile.  ^^ 

^  The  finit  elTect  of  a  etngle  antipyretic  doee  in  fever  la  usually  «  pn>  ^| 
AiHe  sweat,  which  may  appear  fiftean  mlnntaa  nftap  dm  '"gaittjgu  .^f 
tbe  runiedy  (Evrald,  Praditiortery  xvi.  200).  Very  abortly  aner  thia 
the  t«mpemtuis!  begins  to  fall,  and,  according  to  Juati  {Centralbl.  f,  Chi- 
rvrgie,  IST6,  p.  (i^'J),  the  depromion  reaches  itit  maximum  in  about  six 
hours.  The  nweuting  w  profuHu  and  exliauvling,  amounting,  aocordii^ 
to  Gwald,  not  rarely  to  seven  humlrvd  and  lifly  grammes.  The  pet^ 
«pira(ion  con  Bean».'1y  bo  tho  only  factor  in  tbe  reduction  of  tompent 
ture,  as  there  appwirs  to  be  no  relation  between  it«  amount  and  lh« 
degree  of  the  tlUl,  and  it  usually  ceases  before  tho  likttor  reaches  lla 
maximum, 

The  statements  in  regard  to  the  action  on  the  pulse  in  fever  vary  tu 
much  aa  to  sag^st  that  when  any  docidod  leeaoning  of  the  cardiae 
beat  docfi  occur,  it  is  depondenL  upon  the  fall  of  lempomlure.  TLua, 
Garcin  (Joitrn.  4e  Th^rap.,  187lJ,  p.  2&\  Oulmonl  (Xe  Progrit  JftU., 
1877,  p.  &87),  and  M»cti  {Dcutsehea  Archie,  xvii.  &92}  have  all  obaorvod 
tlie  pulac-rate  to  fall  wiib  the  fever-bi^at,  while  L.  Scbmeder  kfirms 
tlint  aHur  moderate  duws  tbe  pnlse  is  slackened,  after  large  one*  quick- 
ened, and  F'Watd  atui  other  okaorvera  state  that  it  is  uoiuill y  not  afTvctedi. 
The  antipyretic  doite  employed  I'ariea  aomowhal  Kunld  given  aa  a 
minimum  to  the  adtill  aevonly-tlTe  graina,  repeated  in  five  hoan  II 
noooBsnry;  Jusli,  fi-om  ninety  to  one  hundred  and  twcnly-five  grains. 

Aluorption  and  ^iminalion. — Salicylic  acid  upiioars  to  be  absorbed 
vory  rapidly.  Driwoho  {C^ntralll.  f.  CAi'r.,  1876)  afllrms  Ihnt  alrao«t 
imraeilialoly  alter  the  application  of  its  alcoholic  volution  to  tho  sound 
skin,  tho  acid  may  ho  found  in  the  urine ;  and  in  Kumagawn'a  expari* 
me»ta,Hilicyl)C  ai^id  waa  ao  rapidly  absorbed  from  tbe  inteslinoa  tJtat  it 
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(iiilcd  to  diininisb  th«  indioan  of  tii«  urine  by  c)ic«klng  fei-meRtaUoii  in 
ttiu  intvslinoB.  Owiug  to  tbc  id juiI utility  of  salicylic  acid,  tb«  problom 
of  tbo  inotbod  of  iu  abaarplion  and  of  cb«  state  111  which  it  clfculittw)  in 
thv  blood  early  attracted  atti-iitiuii.  Salkowtdu  (^Berlin.  Klin.  Worleittch. 
1875,  p.  397]  pointed  out  that  tlio  ucid  in  thv  blood  probably  vxiscs  iti  tlie 
Ibrm  of  a  saiicyUte  of  sodium.  Pi-ofu««or  BtDz  suppuBcti  {LoiuL  Fract., 
xxvi.  443)  tJiat  the  acid  fa  llberatwil  in  tbg  Mood  by  tha  eitrboato  itcfd 
formed  in  the  tJasuce.    Tbe  only  baBiit  for  tbiit  Uiuory  consii!t«  in  th<i  fuol 


that  by  passing  carbonic  acid  gtM  tlinmgb  a  euliitiun  of  pbo8phal«,  car- 
bonate, and  Riiioylate  of  sodium,  agi  tnliiig  with  ether,  and  iwpantting  and 
eTapoi-aiing  ibe  tatter,  cryBtaUormlitiylic  acid  are  obtained.  It  isoTilunl 
that  if  in  the  blood  vhaogcs  take  place  «imiliir  to  those  which  occur  in  tliir* 
olntion,  Kftlicyltc  acid  should  be  yieldud  to  cihcr  Nhnlton  with  the  blood 

'of  no  animal  poisoned  with  the  drug.  Pvwer  and  I-'rieUoborgcr  found 
that  unless  enormous  doses  of  the  drug  were  injected  into  the  blood,  so 

■us  to  produce  immediate  violent  cunviilAiDiis  and  death,  the  vital  Huid 
of  the  poisoned  nnimnl  yielded  nothing  to  ether.  Id  KoM^r's  oxpori- 
■n«nt«  {Cmtralbl.  /.  Mnl.  Wissena.,  1876,  p.  653),  when  salicylic  acid  waa 
dissolved  in  normal  blood  no  aci<l  was  yieldod  to  other,  hut  whca  the 
blood  of  a^iphyxin — i.e.,  blood  suporejilurated  with  carbonic  acid — was 
employed,  a  very  notable  amount  of  the  acid  was  ostrncted  by  the 
etbor.  These  experiments  seem  to  me  to  waiTant  the  concluaion  that 
when  the  blood  is  in  tbe  normal  condition  the  alhaline  salicylatce  are 
not  ducompoised  by  the  carbonia  aoid  in  lU 

Penor  and  Priedeborger  (loe.  cil.)  have  advanced  the  theory  that  the 
salicylic  acid  circuhites  in  the  form  of  an  albuminate.  ThiA  biw  r»- 
ewTod  some  «u])porl  fVom  the  cxiieriments  of  Paniky  {Si'zb.  d.  k.  Aka-i. 
i.  J^ateM.,  Ixxiv.,  Bd.  ii.),  which  seem  to  show  that  the  acid  is  capable 
of  forming  such  a  compound.*  On  the  other  hand,  tlio  theory  is  contm- 
dictod  by  tho  result*  of  Plcisdicr  (Med.  CentratU.,  1S70.  p.  628),  who 
diluted  albuminous  eolnlions  with  tho  acid,  and  nflcr  coagulation  by 
heat  found  all  the  acid  in  the  filtrate,  and  who  also  treated  the  blood 
of  poisoned  animals  in  a  similar  way,  and  found  Uio  salicylic  acid  only 
in  Uie  aorum,  the  coagulum  buing  fVeo. 

Viowini;  nil  this  evidence  together,  it  socms  a  probable  conclusion 
that  salicylates,  when  administered  internally,  enter  the  vital  fluid  and 
^rcu]at«  there  ae  aftliovtates.  and  that  salicylic  acid'HaelT  &  probably 
converted  by  the  alkaline  juices  of  the  alimentary  canal  into  a  salt,  and 
aa  aueh  enters  the  system  and  exerts  its  influence  on  the  organi-im. 
Salicylic  aoid  escapes  from  tho  body  chiefly  through  thejcidni>)'d.f 


*  H*  'ligalnl  rsrloua  albumlaaui  lulitUaeM  will)  Mlto^tJo  mLJ,  UMbol  lli«ui  niUi  ctlior 
OBllI  It  wculd  tukfl  aa  man  Kirl,  drioi,  wuhed  *l[b  ttml«r,  ftpd  buod  M  uwljPil*  mMcjIIa 
■old  l*rjc«lj^  prHBDt  in  llin  tHiilu*. 

f  Tu  Jelral  iilioylle  acid  in  (h«  urioe,  >dd  tha  lolatiOD  ot  ebloridc  of  li«a  OittMly.  At 
titt  nblti  ptaoiphaU  of  iron  prtslpiljit<>>  tbsn,  if  tbs  uld  b<  ptuont,  B  *lol«l  e»Iac  I*  pi*- 
dowl  (K«lbt). 
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]>r,  UgoJIno  Uo«ft»  (^Arcttivf.  Srper.  Path.,  xxtI^  1889)  rooovered,  both 
in  nutn  and  aaiinaU,  prautloiilly  ull  of  tliu  iialicylio  acid  vrhiob  hud  Umd 
infested,  from  the  urine,  «ilher  in  tbc  form  of  aalioylio  or  wilicylurlo  nctd. 
F&rbi-iiigv>raDdDmM:liu(CVnmi/&r./.  OA)>^1876,777)aiil«dtodot«otiti& 
UiA  fuKOtf,  tlift  Hitlivn,  tho  broovhiul  wcroUon,  or  tho  ewtMit,  but  31.  Munjr 
foond  it  in  lbs  Milivu  {Bull.  Ther>ip.y  xiii.  318),  h  did  abo  M.  BnU; 
M)d  iL  Oulmont  dvtuvtod  it  in  tlio  »onMilf  of  a  bli8t«r.  It  a^^xMirs  in 
tho  urino  very  soon  atUr  its  iiigc»lion,  but  its  oltminaiion  proc«edft 
BJowly.  Thus,  in  n  caso  of  omtraphy  ul'  tlio  bladder  It  wue  dot«Qt«d 
in  tho  urine  dripping  from  the  urut«ni  uii;lit  nnd  «  half  minutoe  alW 
its  ingiutioii  (Balz,  Arch,  d.  ileilL,  xviii.  60),  nnd  it  bas  been  found  in 
the  urino  oijE^bt  d&ye  aflor  tho  oxhibition  of  the  last  dose  (Byanow, 
CentralbLf.  Chirury.,  1877.  p.  809).  The  latter  observer  also  found  It  in 
the  urine  of  a  nonnal  man  as  a  ealicylnte  twenty-five  minutes  after  its 
Bwallon-ing.  The  same  authority  sutes  that  it  is  oxcrcted  partly  aa 
Balieyluric  acid,*  ]ianly  an  a  Ibrin  of  sniioin,  and,  ha  beJioroa,  to  aoma 
extvni  aa  oxalic  acid.  Unoe  which  bad  been  passed  soma  houra  a 
the  Ingestion  of  a  dose  polarieed  to  the  left.  Or.  A.  E.  Stuart  {Prac- 
tithntr,  xvltl.  425),  after  so  small  a  dose  as  nino  grains  of  the  acid, 
WW  free,  difitiact  orystals  of  salicyluric  acid  in  the  urine.  It  Ih  pos- 
sible that  such  of  the  salicylic  acid  as  escapes  unchanged  IVoin  tho 
kidney  may,  as  first  excr«ied,  be  in  the  form  of  a  sniicytutc,  but  l)e  iwl 
tno  by  tho  phosphoric  acid  of  tho  urine ;  at  least  sucb  would  bo  indU 
catod  by  the  fact  that  in  Balz' it  vaw  of  vxnti-ophy  salliiylata  of  aodium 
appeared  in  the  urino  twolvu  minutes  bofore  the  free  acid.  Tho  green 
color  of  the  urine  ohaructorUtic  of  tho  fWe  use  of  salicylic  acid  ap- 
pears to  be  due  to  nn  iDcroaso  in  the  formation  of  indivan  (S.  Wolf- 
bery,  DtKtschea  ArcMv  /.  Klin.  J/wf.,  xv.  403 ;  M.  Robin,  ImhiIok  Med. 
Secord,  18T7,  p.  161),  or  else  to  pyrocatoohin  (bc*  Bull.  Aead,  Med., 
18T7,  p.  705),  and  it  is  not  improbable  that  tb«  pyrocatecbin  is  formed 
out  of  the  salicylic  acid.  The  urine  itsi^lf  is  oAen  augmented  in  (|uan< 
tity,  but  sometimes  it  is  diminished.  It  not  rarely  contains  albumen, 
evidently  the  product  of  a  local  irriiation  of  the  kidneys.  See  reports 
(loc.  cir.,  p.  705)  a  case  in  which  tho  ronal  irritation  waa  ao  severe  aa  to 
f^ve  rise  to  bosmaturia.  AltboujBih  &tie  (_loe.  eit.)  aAlriDS  that  in  gout  tliO'| 
uric  acid  is  greatly  increased,  nnd  that  boih  in  health  and  in  dUoaao  th» 
urea  is  unaffected,  th*  exi^'rimenta  of  Dr.  Uiiig  (Jf^v/.  Clin,  TVan*., 
London.  Ixxi.,  1888),  S.  Wolfsdhu  (Ontralbl.  /.  AW.  Wt«*et»i.,  1877,  p.  81)), 
0,  Virchovr  (Zeitschr.  f.  Physiolty.  u.  Cfu-mif.,  Bd.  vi), B.  G. Salom* (ilf«i, 
JaArb.  Aerite  Wien.,  Bd.  iv.,  1885),  nnd  M.  Kuniflgnwa  (  Virckow't  AtcIuv, 
Bd.  cxiii.,  1888),  which  have  hi^n  made  upon  variona  a  lininls  and 
upon  bcalihy  men,  are  so  numemiis  and  no  coneonlnnt  in  their  retatrana 
90  to  my  mind  jjosltivuly  to  pmvc  thnt  in  tho  normal  man  or  animal 
ealicylic  acid  nnd  Its  propurationit  ineraise  to  a  very  great  extent  (An 
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•  StIUylurioMiil  ■•  ■  [<BrftllaI  oompoiaud  [o  hippuria  sold,  mul* I7  lbs  nslon  ut  (]» 
nniU  at  >  (lj««al  wiUi  wlicjUo  Mid. 
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tliminathni  of  urea  and  urk  acid.  In  llio  «xperimenta  of  Kumagawa, 
tbe  aric  acid  was  iitcreaaed  in  the  leallhy  dog  fVxim  thirty  tOBev«nty- 
foar  per  cent.  There  was  also  narked  increase  id  the  elimiiiatioa  of 
aulpbur  compounds,  altboagh  tbe  relation  between  ibe  elimiuatioa  of 
nilrogfi)  and  sulphur,  which  in  the  norroul  aaimal  b  dxed,  wosdisiiiiotly 
dinturbod.  Acoordiug  to  Leoorche  and  Salainon,  iu  rheumuiism  there 
is  at  ilriit  an  enormous  Incrcane  iu  the  excretion  of  both  urea  and  uric 
aoid,  follovri'd  by  diminution,  which  muy  cnn-y  the  eliminatiou  below 

'  th«  norm.  In  uviitu  rhoumatlitjn  the  6nt  inci-vuntf  laat«  three  or  lour 
dayx,  in  Aul^aviite  rheumatism  one  or  two  dayH ;  excretiou  of  phoepboric 
acid  i>>  ulfl'i  Hi  fimt  intfreusod  and  KubitcquoiUly  lMi>«n«d. 

Sumnuiry. — In  l\ill  doses  salicylic  add  causes  symptotna  reaembling 
thoM  prodaeed  by  gaininc,  but  aiUr  liirg<.ir  doHos  thwa  are  mydiiaai^  i 

1  .^^^adrdiatiirbaiica  of  respiration,  griiat  nvrvoite  prostrntigii,  jplirluin, 
dyapnma,  and,  if  the  dose  has  boon  largo  enough,  dsaih  by  rcaph-fttorj. 

'  "paralvria.    Moderate   thcrapeutio  doses  appear  to  have  no  powor(\il  > 
influence  upon  the  ciroulatiou.  such  physiological  evidence  as  we  have 
indicating  that  they  increase  arterial  pressure  somewhat  by  oxoitlug 

.the  vwo-motor  oontre  and  directly  increasing  tbe  cardiac  force.     In 

k'OTeKloMe  solicylio  acid  cmiSL-a  fall  of  the  arterial  prcoaure.  pnrlly  by  a 

l-diroet  action  opon  the  heart   Our  knowledge  of  the  action  of  tlic  acid 
upon  iho  nervous  nj-stcm  (s  very  Imperftot,  but  It  feema  to  be  a  tje- 
pressant  of  the  molor  norvoiiM  cvntrv*.     llodofnto  dosM  inoreiiBe  the' 
iteqoency  of  the  respmitioo,  probably  in  part  by  an  action  upon  the 
peripheral  pneumojtnstrics,  but  chiefly  '-y  fl  ilin^'  ■"^■"'"na  fnypn  {h» 

I -je^iratory  centres,  "^fl^^ie  dosos  paralyze  the  respiratory  oentres.  Tbt 
action  of  salicylic  acid  U|>on  the  teniperaturo  of  normal  man  ia  slight 
and  inconstant,  unless  toxic  doses  bo  given ;  in  fever  its  antipyrotie 
influence  la  pronounced,  but  we  have  no  exaot  knowledge  as  to  the 
method  of  ila  notion.  It  is  absorbed  and  circulates  in  the  blood  prob- 
ably as  a  aolieylato  of  sodium,  and  i^  eliminated  partly  unohangod  as  a 
aalicvlnte.  partlr  ae  aaliovhirio  add,  the  gr^en  discoloration  of  tbe 
orino  being  due  to  indican,  or  perhaps  to  p^'rocatecblu,  which  may  be 
an  oducl  from  the  acid.  Tbo  elimiuation  both  of  are*  and^uric  nckl 
is  ipcre«mcdT)y  fhe  aalicvlalw,  which  appear  in  some  waj-  to  affect  pro- 
foundly the  ywiQlTftt  p^fttqpbsBit^  yJiemlcal  aoilvitips.  When  given  lu 
hrffo  doMs  the  salicylatos  jrritirte  the  Iddneya. 

TnERAPEtTTictt. — ^Tho  original  orticlo  of  Dr.  E.  Butt  upon  the  action 
of  anlicylic  acid  upon  tomperatore  in  fovor  has  boon  followed  by  a 
number  uf  papers  (see  London  Med.  Record,  1678,  p.  193*),  which 
■how  that  the  drug  fails  in  some  cases  to  reduce  temperature,  but 


SN,  tOT,  no:,  XTiii.401,  UL^Uli  Onlinm. /.  ^^^lt.  ViMtnirk,  l»Tt.  KM.  ISSl  ZanHl.  I«7T, 
11.51!:  IVaerih'anfr.  XTl.  SUOj  Land.  Utdieul  Ilimrtt,  ISTT;  Hrrlin.  A'Iih.  Waiknttltri/i, 
:BTi,aSll  LtProtrU  tfJit.,  UTTi  BotUtln  Arait.  MtJ.,  IS'T.  F*r  laClinnatkuli  ta  rtgnnl  tB 
tti  ulioB  CD  pjwmio  ralibiU,  m  PUrbrlD|ar,  lee.  ttl. 


seems  to  bo  more  certain  nnd  <l««idod  in  tl«  etfects  than   Is  quInlM. 
Tho  question  as  to  whether  i^ood  is  nchicvcd  in  fevers  by  its  admiii' 
istnitioD  i§,  of  course,  entirely  separate  &om  that  aa   to   its  powi 
of  reducing  temperature.    It  ia  certainty  possible  for  a  drug  to  I 
the  feverLcat  and  yet  to  do  far  more  harm  than  good,  antl  Uic 
denoe  at  iiand  does  not  yet  seen)  siitfiiivut  to  answer  the  proaent 
quiry.    In  the  Semenoff'aoheii  Military  Hospital,  ttatn  Jununiy,  187 
to  the  middle  of  September,  1ST5,  two  hundred  and  cU^vcn  chsck  oI 
typhoid  (?)  fover  were  treated  without  wiUvyltc  atai,  ami  from  the  lasb' 
date  to  March,  lSTt>,  one  hundrvd  and  Kixly  canea  tvitli  tho  acid.     Tbe 
uiurtulity  in  the  tintt  jwriotl  wilm  14.7  pur  c-oiit.,  in  tho  hist  19.4  per  cen 
(Suhi-ocdcr,  Ikutichts  Archivf.  Klin.  Med.,  xviil,  616).     In  the  gam'.-K 
of  Stargiird,  in  1ST2,  thirly-uino  ciuuit  received  mild  cold-water  truit-! 
mcnl;  in    1874,  nixly-thrue  coaca,  cold-wttt«r  trvutnient  energetiuilly 
io  1S75,  thirty-five  ciuo^  the  salicylic  acid  treatment;  the  mortalit; 
being,  respectively,  30.7,  9.5,  nnd  8.G  per  cent.,  imd  tho  arora^^e  Icngthl 
of  Lreutmcnt  66.6,  l>3.3,  and  37  days  (Jabo,  Ibid.,  p.  451).     i2ies«i  trualed 
two  hiin<lriHl  find  sixty  ninctt  of  typhoid  fuvcr,  and  lo«t  24.2  per  0«n 
(^Bertin.  Klin.  IVochcnt.,  xii.  675).     He  nnvrt«  (hat  tho  duration  of  tha 
diMMc  wiu'*  rcry  miicb  shortened.    Tbeso  statistics  am  all  that  I  bavo 
been  able  to  gloirn  iijwn  the  »ubjcet,  and  nppiirvnily  Icuvo  the  que«tioa 
at  issue  sub  judicejl^  The  superiority  of  untipyrin  and  uotifebrin  baa 
since  their  discovery  led  to  the  complete  abandonment  of  the  use  of 
aaUcylic  acid  in  fevers. 

XThe  antiperiodic  action  of  tho  drug  docs  Dot  appear  to  be  such  as  io 
entitle  it  to  confidence.  It  ia  true  that  Senator  in  nine  caaea  of  infer- 
ndttent  fever  had  but  one  failure  {Bfrlia.  Klin.  Wochcns.,  1875) ;  but  the 
general  drift  of  experience  coincides,  1  think,  with  that  of  Hvlloy, 
who  found  sulicylic  acid  to  fail  in  obstinate  malarial  caaea,  and  in  mijd 
cases  to  require  loni^r  time  to  care  than  dooa  quinine. 

The  autipyrotic  properties  of  salicylio  acid  early  led  to  its  being 
used  in  rhcumitiimt*  and  in  1S7G  (^Bgriiii.  Klin.  Wockem.,  xiii.)  Strieker 
first  announced  that  it  was  an  exceedingly  valuable  remudy  in  thi«  dis- 
ease, usually,  when  given  in  hourly  doaes  of  tVom  aovon  to  fifteen  grains, 
causing  a  diaappearanco  of  the  symptoms  in  a  period  not  exceeding 
forty-eight  hour^  The  conelusiona  of  Strieker  hnvo  huen  sobstan* 
tially  coudrmed  by  numerous  obserTont  in  Gennuny,  France,  England, 
and  this  country.  Although  some  cawes  of  rfaeumatiun  do  not  seem  to 
yield  to  the  drug,  In  the  grvat  majority  of  instances  improvement  seta 
In  within  twenty-four  hourtt,  and  i»  rapidly  followed  by  disappearance 
of  the  pain  and  fever.  The  dangers  of  carUiie  and  cerebral  complica- 
tions are  certainly  liHwcned,  hul  not  altogether  done  away  with.f    In 
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•  Ik  Bua  «u  probablj  tta*  Ant  to  nmk*  trisl  tS  Hi*  nrntij. 

f  CtsniU  fur  Xhit  pcdnc  JmmuJ  [U  Pnfrtt  M44.,  I#TT,  p.  tiA),  Onm  (£m4h  t<Kr^ 
Kn.  II.  ISIT).  Ko*  (£4i>M,  IS?;,  li.  lOJ),  Jscubt  (/tW.,  tii),  Iln»m  (Aula-  Mti.  ma 
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wTOMlve  rKeymijiie  hyprrpyrfxia  it  cannot  bo  dopoodod  apon  to  th«  6X- 
cluflion  of  tho  oold  biilh.  Jiiocoad  statm  (Progrfs  Med.,  1877,  pp.  528, 
745)  that  beliius  foitiidit  of^ront  Mrvicoin  ehronie/h^umatism;  but  the 
general  t«At{moiiy  appears  to  show  thnt  it  is  l«m  cortnin  in  tho  cfaranio 
tlian  In  thu  nculo  disonlor.  Jiiccoad  also  Btatos  that  in  actit«  gout  it 
acta  with  L'Xlraorrlinary  cfTcut.  As  in  caeca  of  habitual  f^ut  tho  kidnoyn 
are  oflun  etcriouiily  aUt-otdl,  tho  urlno  Hhould  always  bo  osnminod,  and 
if  it  bo  found  nlbuminous  tho  remedy  should  be  administered  very 
cautiously^ I) r.  II.  Wobor  has  seen  the  salicylates  act  most  happily  ia 
gonorrhceal  rfiettmatum  {Bull.  Tk^rap.,xoiii.S2S);  but  tho  g^-nui^l  ex- 
periflnce  is  that  oror  tfais  disease  and  over  rheumatoid  arthrilit  satioylio 
acid  has  very  litlle  control.  Variouti  mishaps  (gangmnfl,  Bull.  Thirap., 
xciii.  321 ;  necrosis,  Brit.  Med.  Jourit.,  1876,  pp.  2,  776,  820,  843)  have 
beea  ascribed  to  the  itse  of  the  aoid  in  Hiouinali^m.  but  thcw  were  in 
all  probability  accidental  comjilioationti  of  tb»  diMDnlor.  Dolinum  and 
tem]>Drury  insanity,  sometimw  woUo.  have  boon  in  various  casos,  per- 
hapn  oorreclly,  attributed  to  tKe  noid  {iVea?  York  Med.  Record,  xxt,  4riG ; 
London  Med.  RreorJ,  1882,  -162). 

Salicylic  acid  was  at  one  time  bigbly  commended  In  diphtheria,  bat 
lla  use  has  been  goni>i-aily  abandoned,  and  although  in  chronic  evstitit 
and  chronic  pyelitit  it  is  still  aomatimca  employed,  other  remediw  cym 
tp  be  of  mora  servlco. 

ADi(inismATios.~The  maximum  do«e  of  salicylic  acid  in  acuto 
rheumatism  may  bo  sot  down  as  a  draclnii  in  iliu  iwftnty.foat;  h^nrar 
■Itbough  it  i?  employed  by  some  practiliuiiL-m  in  much  larger  doMO. 
The  taiicylitle  of  todium  (Soilii  Saticylaf,  U.S.)  contains  forty -eight 
grains  of  the  acid  to  the  drachm :  nince  it  Is  iVeely  soluble  in  water, 
and  is  less  implvni>nnt  to  tho  tattle  and  less  irritant  to  the  etomaob,  it  is 
much  profcrablo  to  tho  uncoinbiDod  acid.  From  sixty  to  eighty  grains 
of  it  may  bu  administered  in  the  course  of  tho  day  in  a  strongly  aroma- 
tiisod  ^rrnp.  'Xho  host  method  of  oxbilfiling  salicylic  acid  in  either 
in  tho  form  of  tbc  oil  of  gaultberia  (see  p.  622),  or  in  that  of  the 
""j^ylm^  of  anunonium.  This  may  bo  extoinporaiieously  prepared  by 
talcing  ono  drachm  of  salicylic  acid  and  Rvo  dmohin.i  of  syrup  and 
adding  aqua  ammonia;  in  «ulticiviit  quantity  to  diffxulvc  tho  acid.  Tho 
floishcd  product  will  bo  about  six  drachms,  and  odo  teaspoonfiil  will 
represent  tea  grains  of  tho  acid.  If  during  the  use  of  any  prvparation 
of  ealieylio  acid  ringing  of  the  ears  or  ulhor  evidences  of  intoxication 
appear,  the  remedy  should  be  at  onco  partly  or  ontiroly  withdrawn. 

Use  (U  an  Antiseptic. — Salicylic  acid  was  originally  brought  to  the 
notice  of  the  profession  on  account  of  its  inliibiloiy  influence  on  pticro. 
^^^  faction.  Kolbe  found  tliat  0.04  per  cent,  had  great  influence  in  provenl- 
^^Wng  souring  of  milk.  Bucholz  slates  that  0.15  per  cent,  is  sufficient  to 
^^^nnn-cnt  the  development  of  bacteria  in  onllnnry  organic  mixtures,  and 
^^Bthnt  ihe  influence  of  0.005  per  cent,  ts  plainly  viHible ;  0.3  to  0.4  per  cent. 
V      of  tlie  acid  Itilled  bacteria  in  vigorous  growth  {ArcA.f.  Ej^t.  Path.  u. 
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Fharm.,  Bd.  Iv.).  The  ealicylate  of  sodiam  whs  about  «qaa1  to  the  pun 
acid,  0.4  pur  cent,  destroying  the  bacteria.*  lo  the  preseir'ation  of  miiM, 
Heyer  and  Solbe  found  that  one  part  of  salicylic  acid  to  two  thoasand 
parts  of  urine  was  sufficient  to  prevent  putrefaction  (Jbum.  f.  PrikL 
Chem.,  Bd.  xii.).  According  to  Kolbe  and  others,  salicylio  acid  uresti 
OT  prevents  tjie  action  of  the  nonorganized  (^rganic  ferniente.  Thni, 
it  will  inhibit  the  action  of  emulain  upon  amygdalin  or  upon  myronic 
acid,  and  prevent  the  development  of  hydrocyanic  acid  or  of  the  vola- 
tile nil  of  mustard.  Dr.  Miller  found  that  one  per  cent,  of  salicylio 
acid  was  sutBcient  to  check  the  action  of  ptyaline  upon  starch ;  for  tb* 
Bame  effect  ten  per  cent,  of  carbolic  acid  was  required.  The  digestiTO 
action  of  pepsin,  outside  of  the  body,  was  very  seriously  affected  by 
0.2  per  cent,  of  salicylic  acid  in  Dr.  Miller's  studies,  but  in  Kolbe's 
oxperimonts  the  ingestion  of  twenty  grains  a  day  of  the  drug  had  no 
effect. 

Salicylic  acid  has  heon  used  to  a  considerable  extent  in  the  prepa- 
ration of  beer  and  wine,  and  for  the  preservation  of  various  articles 
of  food.  On  the  7th  of  February,  1881,  the  French  government  inter- 
dicted this  use,f  and  in  1885  a  commission  appointed  by  the  Academy 
of  Medicine  of  Paris,  at  the  suggestion  of  the  Minister  of  Agricai- 
ture,  reported  (_B»U.  Acad.  Med.,  vol.  xvi.,  1886)  that  it  is  proved  that 
the  prolonged  employment  of  even  very  small  amounts  of  salicylic 
acid  is  dangerous,  and  that  in  susceptible  individuals,  aud  especially 
in  aged  persons,  it  is  apt  to  cause  disorder  of  digestion  and  disease 
of  the  kidneys. 

There  can  be  no  doubt  that  salicylic  acid  is  capable  of  accomplish- 
ing much  in  antiseptic  snrgerj",  but  it  does  not  seem  to  be  replacinij 
carbolic  add,  as  it  at  one  time  bade  fair  to  do.     Its  freedom  from  odor 
and  comparative  freedom  from  poisonous  and  irritant  properties  arc 
certainly  strong  points  in  its  favor:   nevertheless,  carbolic  acid  is  more 
generally  employed,  and  Mr.  Calknder.  after  twelve  months'  trial  in 
the  wards  of  St.  Bartholomews    Hospital,  has   formally  condemned 
salicylic  acid  as  much  inferior  to  carbolic  acid  {Trans.  London   C7in, 
Soc,  ix.''.     Thiersch's  siilirytic  aciil  tciiddinij  for  hermetically  sealing 
wounds  is  made  by  dissolving  two  ounces  of  the  acid  in  two  pints  of 
alcohol  (sp.  gr.  0.83),  diluting  with  twenty  pints  of  water  at  153'  tr. 
178'  F.,  saturating  with  this  sis  pounds  and  eight  ounces  of  cotton 
batting  deprived  of  oily  matter,  and  afterwards  drving.    This  wadding 
contains  three  per  cent,  of  the  acid;    fur  some  purposes  a  stronger 
batting,  containing  ten  per  cent,  is  prepared.     When  the  wound  or 


•  Tbff  i^ower  of  Ibe  aridlii!  been  dcaicd  bv  Fl«k  { Ftemottaitrr,  e*c..  Haaicfa.  l^TS).  wbo 
bAi  been  bbandftDtW  ukfwcr«d  bj  Profeipor  Ki^tbe  \Journ.  fUr  t^nkt.  Ciia.,  Bd.  xii.l. 

t  It  \9  Affinsrd  Ibfti  in  (h«  T<Ar  1SS0  fiftr  thoiuand  kilo*  of  uJLcjIie  acid  mtr*  a««d  in 
Fmin  for  tbe  prHimtion  of  Tdodi  uid  ainci.  Somcof  lb«  •iacma  gfaoirD  |»  contaia  Ihnc 
grmmmea  of  niicjltc  acid  io  ererj  (wo  ILEref.  mo  imoanl  often  Jrmnk  in  omilmjbj  ■  p«wuU 
(Bm  Chopin,  Bip.  r«ii-,  Compt.-Brnd.  Lat.  Jlfr.,  Ptiit,  18S9.) 


AxriiraETics. 


639 


ntwetH  h  dischnrglng  proflisolj,  Jiito  ta  subsUtutad  for  tbo  ootton 
bntting,  bocaii«c  it  is  much  mure  permcablo  to  puH.  An  officivnt  olau 
munt  may  bv  prepared  bj  dfesolving  ono  and  a  hnlf  parts  of  tlio  ikM 
in  two  parts  uf  nloohol  and  addin;;  lard,  or  tho  Holubilily  of  ihu  drug 
iu  glycurin  may  bo  talccn  advantago  of. 

TliD  rollowing  Holntions  ore  used  in  St  Bartholo mow's  Hospital: 
Phofiphato  of  sodium,  three  porta ;  salicylic  acid,  one  part ;  watoi,  fifty 
parts. — Salicylic  acid,  one  part;  olive  oil,  forty-nino  parts. — Salicylic 
ftcid,  one  part ;  bicarboaate  of  sodium,  half  part ;  water,  one  hnmlrod 
parts. — Salicylic  acid,  ten  parts;  borax,  ei|{hi«cn  parts;  water,  ono 
hundred  psirts.  A  twenty-five-per-cont,  solution,  which  will  bear  dilu- 
tion with  water  or  alcohol,  may  be  prepared  according  to  tho  follow. 
ing  formula :  B  Acid,  ealic}-!.,  3"  i  Sodii  biborat.,  5> ;  Glyceriniei  q.  e. 
Afix  the  acid  and  ihe  borax  with  four  fliiidrachms  of  glycerin ;  honl 
gently  until  dissolved;  then  add  enough  glycurin  to  make  ono  fluid> 
ounoo.  Professor  Thiersch  lias  found  that  tho  drug  cannot  be  employed 
fur  cleaning  surgical  iniitruments,  because  it  oorrodes  the  at«eh, 

OLEUM  OAULTHERL^— OHj  OF  OAULTHBBIA.  U.S. 

Oil  of  gaulthoria  Is  a  very  volatile,  slightly  straw-colonjd  liiuid,  o( 
a  punelratlng  peculiar  udor,  riim-ty  por  ^innr.  of  which  is  me'hu^  ^'^^*' 
etjlale,  a  subntitulion-compound  in  which  one  atom  of  the  hydrogen  of 
ealicylic  aeid  has  boon  nuplacod  by  a  moloculo  of  muihyl,  CH,.    Th« 

formula  of  Milicylic  acid  Is  C,II,0, ;  of  methyl  Hiilicylalo,  C,  j  « J  1 0,. 

When  oil  of  gaulthoria  is  taken  into  tho  animal  syHtcm,  ono  atom 
of  carbon  aud  two  atoms  of  hydrogen  in  tho  mothyl  aru  roniovod 

by  oxidation,  and  C,  J  ,, I*   [  O,  becomes  C,U,0,.   0,  Jqi*  [  O,   has  an 

atomic  weight  of  15'i,  while  the  atomic  weight  of  C,U,0,  Is  138:  eo 
that  the  administratJoa  of  one  hundred  and  lifly-two  grains  of  methyl 
Balicylate  ought  to  be  equiii-alent  to  the  giving  of  one  hundred  and 
thirty-eight  grains  of  salicylie  acid.  As  one  hundred  and  sixty-nine 
grains  of  oil  of  gaultbvria  contain  one  hundred  and  lifly-two  grains  of 
methyl  salicylaLe,  thoy  should  bo  equivalent  to  one  hundred  and  thirty* 
eight  gralna  of  ealioylic  acid. 

Tho  Hymptoms  proroUud  by  oil  of  gaultburia  arc  similar  to  those 
caused  by  njmivflynt  ^^fffiw  of  salicylic  acid,  excepting  that  tlic  oil  tn 
more  iiTJtflp^  l^iiilly.  An  ounce  producc<l  violent  gantro-intc^linal  irri- 
tation, followed  by  convulsions,  coma,  and  dualh  in  fifteen  hours  (J.  S. 
Pinklinin.  Trans.  M<US.  Med -Leg.  Soc,  BustoD,  IS87).  In  JurAl's  vaHU 
a  half.ouuce  caused  death  iSi.  V.  Med,  Qaz.,  16fi7);  but  tbo  rame 
amount  has  been  rocorered  from  (Dr.  Gallabor,  Phita.  Med.  SxaMinrr, 
1832).  probably  on  account  of  the  vomiting  inducod.  Drs.  II.  C  Wocl 
and  Uobart  A,  Uare  havo  shown  (  Therap.  Qaz.,  18SG,  73)  that  tho  phys- 
iological action  of  gaullheria  is  Lbo  same  as  that  of  salicylic  acid,  and 
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ihat  tbcnip«alic  doMs  are  vnfjraljr  docompoaed  in  the  sjrstoin,  alt 
toxic  nmounls  may  «MC«po  io  part  onchnoged. 

Oil  of  gaulth«ria  aflbrda  a  very  excollcnt  mnthod.of  girJug  salii 
acid  in  cawjn  of  imbncuto  apd  acuto  rhcunintinm.  It  m*,y  1>o  aamii 
istered  \a  otnuliiion  or  in  capsulcx  in  doMS  oflV^ni  ton  to  ti  ftcen  mintma, 
repeated  accnrvJing  to  circumstancos.  I  havo  given  aa  high  na  ona  hun* 
(!red  and  filly  ilropt  of  it  in  twenty-four  hoitm,  though  fww  persona  will 
bLiir  miiru  than  half  this  amount  without  (ho  production  of  distinct 
aj-tnptoina,  which  should  be  a  slj^nol  for  withdrawal. 


SALIOENUM— aaUOIN.    U.8. 

Salidn  is  obtained  from  the  bark  of  the  willow  and  other  treea. 
occurs  aomt-litncs  jp  tabular  cryetala,  more  fV^Qiiontly  io  white,  aniniiig 
neudlo*,  of  Doutntl  reaction,  aolabhi  in  about  thirty  parta  of  cold  wat«r, 
vay  BOlubla  in  hot  water  and  in  alkaltno  tioluUonB.  Cono«ntratcKf  ^ui- 
phurio  acid  di^tmlvca  it,  with  the  pn>duction  of  a  boaulifu)  rod  c«lor. 
By  carefully  warming  it  wi(h  dilute  aulphnrtc  acid  it  Ja  converted  into 
grueoaalftd  aaliaeniH.  and  it  it  thervforv  a  gluoo^de.  """ 

10  action  of  lulicin  upon  Iho  animal  organiiun  ia  not  known,  but 
would  scuRi  to  bo  vor^'  fooblo,  at  Ilatiku  (Pjlnnzenstoffc,  p.  903)  ia  said 
to  havo  tukon  nearly  thrco  ouncoa  of  it  without  any  notable  etTeot.  It 
i«  certainly  rapidly  absorbed,  probably  aa  fuilicin ;  but  onco  in  the  blood 
it  mxms  to  bo  quickly  dcvoiopowxi,  Cho  products  of  ite  change  appear- 
ing in  the  mine  tiiWeo  to  thirty  minutea  after  the  ingestion  of  a  aingla 
dose.  Thia  chan^u^  does  not  appear  to  bo  complete,  aa,  according  to 
HtUGinann  (Pfiaazensioffe,  DtiS),  in  the  urine  of  man  and  mbbits  aAer 
the  ingestion  of  sultcin  not  only  saligunin  and  salicylio  ncid  occur, 
bat  abo  unchaagod  salicln.  Further,  Falck,  injecting  .talicin  loto  the 
blood  of  the  dog,  found  that  it  chiefly  escaped  tcom  the  Ictdnoys  un- 
altered. Tito  elimination  socm.t  to  go  un  itlowly,  as  Senator  has  dutecled 
salicylic  acid  in  iho  urine  rixly  houri  after  the  it^estioo  of  a  aing^a 
doM  of  ralicin  {BtHin.  Klin.  Wochens.,  1877, 181). 

In  1874,  Dr.  Uaclagan,  led  by  aome  fancied  dependence  of  rheu- 
■natism  upon  malaria,  began  tho  uoe  of  salicin  in  acute  rhoumatiam, 
and  in  1876  {Lanctt,  1876,  i.  342)  h«  announced  that  it  was  a  apecUIe 
lemedy,  rapidly  abating  both  tho  furor  and  tho  local  symptoms.  In 
the  »me  year  (Cfeafratti  /.  Me>L  ITimctw.,  1876,  S4 1 ;  also  Saiin.  Kim. 
Woehfus.,  18'7,  181)  H.  Senator  oonfinuod  these  etatcmenta,  and  fhr- 
ther  afflrmod  that  in  various  atfecttons  he  had  found  s.iUcin  to  have  an 
antipyretic  power  entirely  comparable  to  that  of  salicylic  acid.  If 
tbese  TiewB  are  correct,  the  froedom  fVora  irritant  properties  and  db- 
agroeablo  tasto  make  salicin  superior  to  the  acid.  The  only  other  per- 
»on  who  has  tested  the  matter  on  a  conaidcrable  scale  la  I>r.  Bum,  wbo 
does  not  find  that  the  drug  ia  nearly  so  powerful  as  salicylic  acid  (^Ber- 
Um.  Klin.  TTocA^nc.,  xul  501).  If,  as  la  believed  by  Sunator,  the  activity 
of  oalicin  depends  upon  its  convcraion  in  the  blood  into  ulieyUc  aciii 
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It  Is  plain  that  tU  tuotioa  ahouM  bo  slower  and  more  anoortaln  Uian  thnt 
of  the  noid.*  Furlher  invoati^tiona  ara  neccasary  bclbra  »  positive 
ooneltLtloD  can  bo  reached  ;  but  the  later  orideDco  does  not  seem  to  be 
favonible  to  salicin,&nd  it  b  but  tittle  uaod.y  lu  regard  to  tbe  dose  em- 
ployed, it  Is  worthy  of  remark  that  no  aerioua  aymptoins  bave  been  re* 
port«d  M  produood  by  aallcin.  Senator  recommends  two  to  two  and  a 
half  drachma  as  a  modcrnte  do«o  for  tho  adult.  Unolagan  uaod  much 
NjDaller  doses, — twenty  grains  orory  throo  hours,  f 
X  SAL0L_ia-AJeJu.lfl_oy8M'"'0B  powder,  of  a  faiatly  aromatic  odor 
resembling  that  of  oil  of  wintvrgrcen,  lUinost  insoluble  in  water,  and 
perfWtly  tostele^X  ^^  '^  ^  ilerivalivo  of  Halicylic  acid,  one  atom  of  the 
liydrogen  of  tlio  acid  having  been  replaced  by  phenol.  It  belongs  to 
lli«  nromatio  others,  and  may  bo  considered  chemically  as  a  ealicylato 
of  pbenol.  Originally  prepared  by  Profos^or  Von  Jfoneki,  of  IWrno, 
ft  woe  tntroduced  into  medicine  by  M:.  Sabli  [Science  M^.,  April  i-t, 
J66Q).  VHiAD  En  tho  upper  port  of  the  intestinal  tract  it  comes  in  con- 
tact with  the  pancnaatie  juioo  It  is  broken  up  Into  ita  original  constitu- 
ents, salicylic  ucid  and  phenol,  yielding  about  thirty-iux  per  coat,  of 
phenol  and  eixtj-foirr_poi'  cent,  of  snlicylic  ao!d-I  Alter  ita  free  use 
tbe  arioo  becomes  black  from  tlie  productit  of  diMtruction  of  carbolio 
acid,  and  it  is  capable  of  causing  tho  ifymptoms  of  poisoning  by  sali 
cylie  acid  and  by  carbolic  acid,  but  is  »iid  to  bo  leM  poworftil  vm  a  juii-ioti 
than  are  ita  unumtod  ingredienta,  probably  becauM  it  i«  broken  up 
slowly  and  nerhaps  eaoapaa  in  part  unchanged.  Komogmwa  has  found 
that  it  increaeee  nitrogeooqa  elimination. 

The  therapeutic  properUea  of  salol  arc  those  of  salicylic  acid,  an'l  u 
number  of  cltnioians  hare  reported  very  favorable  rvntilts  from  it«  uHe 
in  rheumatism.  (See  Dra.  IHolscliowsky,  Georgi,  Hoitenbwrg,  and  Feil- 
chenfeld.  Therap.  Mnnatsh.,  1887 ;  also  Lond.  Me<l.  flfc.,  Oct,  15,  188G, 
June  15.  1887.  Jan.  15,  1887;  also  Bfrlin.  Klin.  WQckmt.,  No.  4,  1887. 
and  olheni.)  By  tho  use  of  mtol  the  ringing  in  the  vara  and  other 
ordinary  constitutional  symptoms  produced  by  salicylic  acid  can  Im 


•  Df.  atulftgui  uierU  (KanJan  laneM,  1873,  il.  IT9),  u  pnotlbM  ulleladoei  not  Mt  u 
wllerlls  Mill,  but  u  HUrila.  (hat  b«  hH  Klran  wlkin  to  ihMmiilia  poiimU  tuIToring  timjt 
MTfbnl  (jmptniii)  du«  (o  laii«  doM*  of  ulitrlla  luld,  aad  hai  tvm  botb  llie  rbvuiunilam  bdJ 
Iba  Mf«Ln>l  dliturbaoM  aboUd.  la  II  poatlbla  that  tb«  dflirlnm  in  IbtM  Mne*  vm  <Iu«  to 
ttMomatk  Irrllatl4n,  and  nal  la  tho  talloylalcaF 

tOooaullalH  Bril.  U.il.  Jo^r,,.,  IS7A,  il.,  and  Set'Bn  Vtd.  f„J  S<itj.  Jiium.,  Feb.  IBTT. 

}  ProfMtOT  BwaU  nfflrmi,  u  tho  rHuU  or  axiioiiniDDUl  iMvaiPh.  Ihat  mlal  U  not  decoia- 
poied  Is  l)i«  itflDiiiob,  but  immedlalolT  upan  jli  Dnlnneo  Into  tb«  inlMlioiu,  nn.l  ilmi  (lie 
pmilurjU  uf  ilMomiHifllioD  agijmr  alinixt  ut  ohm  \a  On  Urlna  In  lbs  foroi  of  ailisyluris  uld, 
■  bicli  ;Uldi  a  red  (itcoijillalo  with  chloiido  of  if«a.  Rmlil  jirnpotaa  takinjc  iul'antti;o  of 
thli  bol  In  vrdor  to  dilvrinlii*  tho  rata  at  «bloh  food  puMOi  from  Ih*  ituuiub.  Tlio  urina 
of  aiTon  |i*riiun>  in  lound  health  aSurdad  lh«  (aliof  lurid  uld  naollim  In  fntni  oat-halt  \o  Ibroa- 
qunrton  ot  an  hoar  alter  tho  Ingestion  at  the  drug,  but  In  (oian  WM  of  (UtrlD  diUtWIua 
■<Ih  waaliDau  nf  tho  ruujoular  ooal  ot  tha  itamafh  two  Id  thr««  baun  wtm  rn|aiml.  Mnro 
iwotnc  elinUat  (iporiisoDlf,  bowotar,  tbrowtgrwit  doat>t  opoo  Ibi  ralua  at  lh«t««t((oe  BtrliH. 
Klim.  H-cilnxA,  iXTl.,  ISse,  p.  »T»). 
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qWained,  ^4jh««  ta  no  doubt  ^bftl  tJie  ^''Vg  ^*  <»p«^lo  or  perfi 
jp  fhemnattom  Ibe  r6lc  o^'Bultcylic  avid.  Ttio  clttlm  that  it  U  iticft{Nd)le 
of  producing  untoward  ityniptoms  and  (hat  it  Agro«s  hotter  with  ilw 
fitoroacli  than  do  other  iui1i(-ylic  preparations  is  doabtf^llly  susiaionl 
it  in,  however, !«««  dJMgrccalilo  to  tnko  than  eomu  other  romu  of  the 
acid,  but  in  my  axperionoo  ^ffi  b^n  Iwa  pygpyt  and  loss  certain  i 
inl1ticnc«.  It  ha^  been  used  'f  rfwilK**  *l>d  as  an  antiseptic  in  tat, 
ef  the  bladder,  and  ospoeially  as  an  intestinal  diainlVc-tant  In  t 
fever  and  in  cholera ;  but  in  the  oxperimtinta  of  Kuma^wa  (  Vireho 
AreMv,  Bd.  cxiii.,  1888)  it  n-as  shon-n  that  in  animals  it  pr(>du<^  nn 
loMoniog  of  th«  urinary  indican  or  of  the  intestinal  bacteria,  iihowing 
that  it  had  failed  toescrlany  Antiseptic  iaflticnce  in  iboiuttMtinoM.  The 
rvsults  of  Kumajjawa  are  Airthorcontirraed  by  the  researtihvH  of  Lmnik 
(Arch.  £xper.  Path.  u.  FAarm.,  xxlv.,  18SS),  who  found  that  outj^ido  of  the 
body  Milol  is  a  very  feeblo  germicide,  and,  indeed,  acu  at  all  only  as  il 
is  decomposed  by  the  bacteria.  To  some  extent  il  has  he«a  employed 
by  surj^eoua  as  an  antisepiio  in  the  place  of  iodoform.  Accurding  to 
German  authorities,  the  lUU  doso  of  ralol  ia  half  a  draohm  thrae  t\m*t 
m  day.  Tliis  is,  liowever,  a  very  large  doae,  not  more  than  half  of 
which  should  bo  ordinarily  given. 

"St,  Betboi.  of  Sabli,orA'(ipAfAo^Iof  Kobert,id  theBalioyltttobfjV-na 
(hoi  ether,  and  occurs  in  small,  white,  re^ptendunt,  almost  tostel 
cr^iilal.t,  iiiNolublA  in  watvr.  but  soluble  in  alcoliul    and   in   fata, 
liaviug  a  melting  point  of  :;03"  P.     It  baa  been  inlrodiiccd  to  ihv  p 
fvMion  by  Merck,  and  studied  to  aome  extoiit  by  Kt^rt  and  B.  H 
Suhli  {Thrrap.  .VoHOtthrfie,  1887),  and  by  Lwinilc  (Arch.  Krper.  Path, 
und  Pharm.,  xxiv.,  1838).    Il  ia  a  coinpotiud  analogous  to  salol,  but. 
having  the  baao  of  nuphthol  innteud  of  p)i«nol,  and  coti*cqacntlv  apl 
ting  up  under  tho  inttnoiice  of  th«  Intcstiual  Juices  into  anticylic 
and  naphtbol.     It  coiiluiiiit  li.'n  per  c-ent.  leas  salicj'lic  acid  than  di 
ealo),  and  has  tho  furthitr  dinO'Ivaulage  of  posscsHing  a  much  higher 
melling.point  and  Ibenrforu  splitting  up  less  readily  into  iIk  component 
parts.     Kobvrl  cbiimK  far  it  thai  it  is  piwfembte  to  aalol  in  rh«nmati«m. 
as  producing  low  di«agi*eable  afler-offects,  but  Sahli  believi>«  that  it  ti 
not  so  certain  in  ilsaeiion.     On  account  of  itit  not  yielding  phonol.  It  ia 
IctM  poisonous  tbaniutlol.    Kobert  has  found  that  when  givuo  internally 
it  is  very  oiicful  in  the  ti-eatmcnt  of  ealarrh  of  the  j^addtr,  aa  well  aa  of 
gvttorrka^cvftita 
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BBNZOINUM-BENZOIN.    U.a 

Tho  concrete  juice  of  Styrax  Bonsoin,  a  largo  trco,  native  of  Pent- , 
The  drug  ia  said  to  bo  obtained  by  Incising  the  tree  and  allowing  tbel 
juice  to  hanlon  as  it  exudes.    The  finest  specimens  of  benzoin  conwl 
of  tears  agglutinated  together;  the  poorest,  of  brown  or  bbcki>h 
massos  without  tears,    The  ftactuHj  ia  resinous,  Uio  surlVioe  of  the 
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toara  amooth  and  wliltUh.the  odor  Cntgrant,  the  taate  at  first  vciy 
r  slight,  ftll«m'ard3  somewhat  acrid.  The  chief  constitaonts  of  benzoin 
jure  reein  and  beazoio  acid;  cinnamic  acid  is  also  fVoquentty  prvaetit, 
|aod  is  said  to  be  ospeoialiy  found  in  the  irliitc  tcara. 

Benzoic  Aeid  (^&cn>vii  JlBNZotODU,  U.r^.)  is  obiainod  by  Bubliiniitioa 

,  benxoin.    Aa  thus  prepared,  it  is  in  white  feathery  crystals,  of 

astro  and  a  iVagront  vanilla-like  odor,  duo  to  the  presence  of  a 

volatile  oil,  the  pure  acid  being  inodorous.    The  taste  Is  warm,  ncrid, 

peculiar.     Betisoic  acid  molta  at  250°  F.,  and  volatiliwa  n-ithout eliange ; 

is  soluble  in  two  hundred  parts  of  oold  and  in  twenty-four  parts  of 

boiling  water;  also  soluble  in  alcohol,  fixed  oil,  and  alkaline  solutions. 

It  is  a  f«el>le  acid,  hut  forms  neutral  salts  with  the  alkalies.     Benioio 

acid  ia  widely  dJdtributod  through  the  vegetable  kingdom,  constituting 

the  peculiar  principle  of  all  true  balsBmi.  and  is  oocoaionally  present 

'  in  the  urine  of  gnuM-oating  nniraaU.    Il  is  a  normal  oonstituent  of 

castor,  and   has  boon  detoctcd  by  SoUgsohn  (^ChemiscAe  Centralblatt, 

.  18S1)  in  the  supmronal  capsulo*  of  an  ox.     It  m  UHod  conHidembly  in 

rthe  arts,  and  for  this  purpoM  is  prepared  from  the  allied  hipptu^o  add 

of  hone-urine,  and  ii)«o,  it  is  raid,  from  naphlhalon. 

Pdtsioix)oical  Action. — Locally  applied,  bcnEOie  ncid  is  n  decided 
Irritant,  and  its  vaporH,  when  inhaled,  produce  bronchitti  catarrh. 

Our  knowledge  of  the  action  of  benzoic  acid  upon  man  nnd  tho 
higher  animals  is  very  limited.  In  ordinan,*  therapeutic  doses  it  exerts 
teo  perceptible  inguence  upon  man,  except,  it  may  be,  in  the  production 
of  gastnc  in-itation,  with  consequent  nausea  and  vomiting.  Thus, 
Bobreibor  teok  in  two  days  about  lialf  an  ounce  of  the  acid,  and  ex- 
porienced  only  a  feeling  of  abdominal  warmth,  spreading  over  the  whole 
body,  and  accompanied  by  an  InoreAso  of  tho  pulso-rate  amounting  to 
V  thirty  bents  per  minute,  by  increaaod  seoreUon  and  excretion  of  phlegm, 
with  slight  disturbance  of  digestion. 

"Very  few  experiments  with  bcnsotc  acid  upon  tho  lower  mammals 
have  been  reported.  W,  Gnibe  (^Centraibl.  fur  CTiirurj.,  1876,  ]).  777) 
states  that  in  massive  doses  (1  to  ri766  of  the  animal's  weight)  it  pro- 
duces intoxication,  with  disturbance  of  circulation  and  re^irntlon,  and 
paratysis  of  the  bind  feet,  and  that  tho  antipyretic  inlluunce  of  bcuxoio 
acid  is  greater  tlian  that  of  salicylic  acid. 

Especial  interest  attaoheii  to  the  elimination  of  bonr.uio  acid,  be* 
eanee,  as  was  first  discovered  In  dogs  by  WQhler,  and  afterwards  in 
man  by  Ure,  it  appeurs  in  the  urine,  united  with  nitrogenous  atoms, 
OB  bipnnrie  acid.'  iiuline  and  Hallwndm  thought  that  the  convei-aion 
occurrod  in  the  liver;  but  the  more  recent  roHoarches  of  Mclsaner  and 
Shepard  CtTiifcrsucAunyijn  uber  dot  Entstehen  der  Sippuriaiire,  Hanover, 

*  Gua«rori  /banit  lilppuria  uriJ  in  Ihe  aHnv  of  ■  nttf -boro  obild  vhvn  bvnuio  ncid  hftd 
bcvn  Kirvo  (o  ll»  mulbur  Juit  btfdre  lh«blnh  (ll'iff»iii*  <ia4  Sr^nalit't  Jtih'fi.,  1674,  iVi). 
Tb«  iipDrliataU  of  Van  Sobrndcr  anil  or  Moao  {Arch.  S-ipf.  f\iih.  n.  Pliarm.,  iitL,  IMV] 
•Mm  Id  rboii  ibil  th*  wbul*  at  th<  fngMled  braioid  Hi  J  tMB|>M  nllb  th*  uiiaa. 
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IS6G)  appear  to  a)iow  tliat  It  roally  takcA  place  In  Uie  klJneyii. 
taiolf  it  (loos  not  happen  iti  the  Intestine*  or  In  the  blood,  BJoco  af 
tbo  exhibition  of  Isi^e  <to»oa  of  beniwio  ncid  k  aloae  oon  be  detected 
in  the  blood ;  and  aHor  the  odralniNtratiou  to  rnbblfat  bj  the  mouth  of 
largo  omouuta  of  hippuric  aekl,  only  tmcce  of  the  latt«r,  witb  lai^e 
quantities  of  benzoic  acid,  can  be  found  in  tlio  blood,  althouj^  the  hip- 
purio  aoid  appears  In  the  uHno;*  ftirtlicr,  moderate  amounta  of  bip- 
ptiric  acid  injected  into  tbo  blood  cause  •orero  symptoms  of  polsoalog, 
which  Is  not  true  of  benzoic  acid.  When  benzoic  acid  i»  injected  ttto]y 
into  the  blood,  a  portion  escapea  through  the  kidney's  unchanged.^  0. 
Bongo  and  C.  Schniledvberg  have  aUo  futind  ihnt  in  ttiu  dog  with  renal 
arteries  lied  no  conrersfon  of  benzoic  into  blppuric  aoid  ocooia,  bat 
that  tying  of  the  uretera  doua  not  interfere  with  the  ohaage.  Titty 
bare  also  succecdi-d  in  tonrcrllng  boniioic  into  hippurio  acid  by  pMoing 
blood  containing  l>cii£Oiv  acid,  with  or  without  glycocoll,  nlowly  through 
lb«  kidneys,  removed  from  the  body  directly  after  dcalb.  Prom  eomt 
of  their  experiment*  it  would  Aoem  that  the  blood-coqtusctos  pUy  an 
important  Ti>\o  in  tlie  proccMi,  as  when  Hei-um  frool  from  bloodl^cor- 
pusclos  wiM  uHc<I,  at  most  only  a  trnco  of  hippuric  acid  woh  fonninl. 
^According  to  HIciMncr  and  Shcpurd,  Homctlmeti  the  bcnxoic  acid  b  eoo- 
vcrtc<l  into  Kuccinic  instead  of  hippuric  avid  in  man,  and  in  cbloketw  It  la 
habitually  changed  into  two  now  products,  one  of  which  Is  nitrogenoaa. 
Jl  bus  not  yet  been  clearly  mode  out  where  tho  nitrogen  DereeMtr 
for  tho  formation  of  the  hippuric  acid  is  obtained.  In  the  cUboralu 
experiments  of  Carl  Virehow  {Zeitschr.  f.  Phys.  Chem.,  ri.),  boDZoate  of 
sodium  cauHod  a  decided  incroaso  of  the  nitroeenoua  oKmination  frag 
the  kidneys ;  buTthe  te^limoiiy  aa  to  the  effeot  of  the  ingestion  of  bett- 
zoic  acid  upon  the  urea  and  uric  acid  of  the  urine  ia  singularly  conttfr 
diclory.  Thus,  Urc  {Matico-Cliirurg.  Trans.,  1S4I,  sxix.  30),  Leroy 
d'EtioIlos  (quoted  by  Still^),  and  Debouy  (quoted  by  Still^)  affirm 
that  the  uric  aoid  Is  verj'  much  (limininhod  or  altogether  absent,  wlillo 
Garrod  {Mtmoirs  of  Ou  Chem.  Soe,,  I,  1842,  and  Lancet,  Nov.  1S44)  anil 
Keller  {Ann.  der  Chvm.  und  Phurm.,  xliii.,  IS42)  assert  that  its  qui 
remains  normal  Again,  Gurrod  afllrm-i  that  tho  urea  is  vary 
diminished  In  quantity,  while  Keller  nnd  MeiMiicr  and  Shepard  (/« 
cit!)  decbre  that  It  la  not  nffeeted.  Tho  only  logical  conclusion  wo 
wcm  to  be  that  the  efFvot  of  benzoic  acid  upon  the  «olida  of 
urino  is  not  constant,  but  varies  for  reasons  at  present  unknown. 


'  Tlvli  k1la|[«d  MBTmloD  of  hlppuris  Mid  I)  nol  Ihonoibl}'  (tUI>)iih*d,  •O'l  hu  pi 
riia  lamoob  dluuwiua.    For  «  («n*nl  (aunnary  knd  laUal  tnformulno,  •«•  ]i*p«r  by  V*a  i 
ValdsftBd  Blmkrtl,  -!'<*./■  Kiprr.  fall.  a.  Pliam,  x»ll.  1^9.     Or.  V.  FonUt  {Halt.  S-.  i 
JtfW.  AnI.,  1S38)  ii*M  iha  HpfiHnir*  a/  Umt  and  UAIa,  mStrmins  that  X'MJ  mn  mmh  nipolf 
to  (habaauMUi  tn  uH>niuni'<i«il  lytiit!; 

t  AMorJInK  t»ibs  ciparimciili  or  Tb.  Wtjl  nod  V.  Ton  Airtp,  irbtOMla  mI-I  Wg^M 
to  Dvi  or  Ralmali  in  k  r«brll*  (UI«  a  naab  txgcr  pmportiva  ot  it  lb*D  diuaI  b  dlnif 
•nshaaidd  {Ihffmtnu  Had  Stlmalii't  J-thrttt.,  ISSI,  U1). 
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nuthnritiee  appear   to  R^e,Uonever,  in  aaserliDg  Uiat  ibe  acidity  is 
increasod.* 

In  April,  1872,  Dougnll  {^Med.  Times  and  Oaz.^  L,  1872)  annoiimiKt 
that  bcTiKoio  acid  !h  nn  active  aniiaoptic.  Since  ttiaC  time,  numDroiu  cx- 
pcrim on t4  have  boon  made  by  E.  Salkowsl(i(J5eW/«.  Klin.Woehtns,  1875, 
297),  Gnibo  (Centralbl.  /.  Chirurg.,  187G,  778),  BuchoKi  (^Archiv  /.  Ejc 
perim.  Patkol.  tind  Pharm.,  Bd.  iv.),  and  Flock  (.Benioesdure,  flt«.,  Huniofa, 
lg7u),  with  llio  unanimouti  n»ult  of  ascribing  to  bcnsoic  ncid  a  first 
rank  in  dvHtroring  bactei'ia  and  preventing  putrefaction.  In  moet  of 
tliow  invcKtignLiona  bonsoic  acid  waa  found  to  bo  much  more  active 
iban  salicylic  acid.  BuobulUs  found  that  0.02  per  cent,  of  benzoic  acid 
liad  a  vury  perceptible  effect  upon  the  dovolopraent  of  bacteria,  and 
0.1  per  cent,  inhibited  their  growth  oiitlruly ;  aiw  that  the  benzoate  of 
•odium  tra«  no  Ium  povrorfUl  than  tlie  pure  acid. 

In  nocordanco  with  lhi;(  in  the  obHcrvation  of  Kamagawa,  that  n-hile 
mlioylio  aoid  han  Uttle  intluoneu  n» an  aatiaeptio  ta  iho  Hlimonlttry  tract, 
benzoic  aoid  aeta  puwerfiilly.  noutbly  reiiuuing  boIA  IHA  intijcan  in  tbo 


urine  and  nuralior  ol  tlio  Dactoriii  in  liio  iuteRtino^. 

Although  benzoic  acid  vriM  nt  one  time  much  used  in  tbo  treatment 
of  chronic  brojicMid  catarrh  m  a  slimulanl  oxpoctomnt,  it  hw  in  tbo  liml 
doodo  been  wpccially  emi>iQyed  n»  an  anii»Ymotic  ajid^  antiprMli^ 
ftnd  Sn  the  treat mout  of  urinary  diwordara.  In  d\phttferia,  erjisipeltu, 
and  allied  diiujuon.  German  praotitioncm  have  given  it  with  asserted 
good  rcsultfl,  and  Profowor  Senator,  of  Berlin  (,Allgim.WUn.  Mini.  Ztt- 
tung,  xxiii.,  1876,  alleges  that  it  ta  equal  in  its  action  in  acute  rheumot 
tism  to  aalicylic  acid,  a  concluaion,  however,  which  is  not  in  accord 
with  later  experience.  Prof etMo r Se n atoi'a  daily  doae  wa^i  in  rooitt  case* 
about  three  drachma.  Dr.  Uro  firit  auggealcd  the  omployEiieiit  of  ben- 
zoic aoid  in  un'e  aeid  aravd  and  caletUss.  becauao,  a»  he  thought,  it 
diintniahed  the  ezcrL'taon  of  uric  aoid  ;  and  Dr.  Golding  Birdfmibse- 
qucntly  asaorted  that  his  clinical  expeHeneo  bad  »bown  the  valao  of 
benzoic  acid  in  uric  aeid  diathesis,  ll  is  now  known,  however,  that 
benzoic  aoid  dw»  not  dlminlttb,  but  rather  incroa«cs  the  output  of 
uric  acid ;  and  any  raluable  renultfl  obtained  iVom  it  in  thc«e  caeca  muitt 
bo  due  to  ltd  antirheiimnt.iu  propcrtiM.  or  to  itA  influence  upon  the 
bladdor.  In  tbo  photphatic  urine  oC  vesical  catarrh  benzuic  ncid  often 
acta  ntOBt  happily ;  by  rendering  the  nrine  more  acid  It  increasea  ita 
power  of  disaolviog  tJio  phosphalec,  while  at  the  same  time  it  atimulates 


*  Dr.  Girrod.IitTtajt  dlcmfcrcil  that  tha  hlppnnto  bAT«  (b*  power,  irhni  Mtiloil  toblonH- 
Krum  oaniiiiniiiji  untot,  of  auniiiu  (hs  diu|ii>sacuio»  of  (b«  Dfio  *ei<].  bu  iiifgolcJ  tl»ir 
uio  la  ptMIlcnl  ■oadl'^lnB  In  aria  aeid  ilUIhub.  He  kIth  of  tba  blpporslt  ot  p>dium  t«a 
(niln*  IbrM  <ima)  *  lUj.     It  mtj  irgll  l»<  cnmblnwl  with  Utiiium  or  poluciuiu  mlU. 

t  Vn'tMrg  Dcpatir;  Fhl1i>Jd|>bia,,  ISM,  p.  ICU.  Dr.  tilnl  italej  lb»t  fag  hM  bgsd  lb* 
rollowlng  fonoulD  of  |trc«taorTi<?a  ladhrijnli]  urlooold  gmTiil  i  K  Sodil  oarbDDttii,  3<**>  "^''^l 
txnmbi,  gi.  *l. ;  lOitii  phui|itiMii,  Jiil ;  viBw  femntii,  tjir ;  tDliattadUo  t^iue  eluniOKiiiil, 
[JtIIh;  Uoolur*  bjrowjsni,  fjlv.    6.— Too  lablcopocnirali  tbm  tlmokdBT- 
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the  muooDs  mombrane  of  the  bUdder,  and  exerte  an  aotiseptio  iaflaeace. 
V  lu  Iho  ammoniacal  egstuif  tho  drug  b  of  great  Talu«.  Il  is  also  Bjud 
/  o(\tn  to  not  vor^'  happily  in  ncut«  gonorrlicea  (PhUa.  Mai.  Tima,  iv.'). 

BoiuCHO  aetd  ha*  Ihu  i>ru|H;rty  of  prcvculing  animal  fau  from  b«- 
coming  rancid,  and  la  tberuforu  much  lued  aa  ao  addition  to  ointmant* 
UorvovOT,  it  oxorM  a  pucuJiar,  often  vwy  bonefiolal,  utimulant  action 
npOD  tho  skin,  and  is  vvrjr  ut)ot\il  in  Huoli  condiiiuiu  an  chapped  harnla, 
iips,*  or  nipples,  and  ovon  in  fissure  of  lUo  iniu. 

TlMni  wonld  soom  to  bo  ao  doubt  tliitt  bonzoioadd  may  bo  iiobMl> 
tutvd  for  fcarfaolie  o^  "^ligYlif  V^^  "*  antl^ptlo  gwgery.  Under  ttut 
namq  of  baitamttm  travtnaticum,  n  prcpomtion  pra<:tic«]jy  th«  aumo  aa 
Iho  oompotind  tincturo  of  balsam  wiu  foriuvrly  much  uMd  as  a  Tul- 
norar)'.  Tho  practice  biM  gono  out  of  vogue ;  but  Uiu  <li»covorio«  con- 
cerning antisepsis  and  tho  oxccllont  results  obtained  by  Kr.  Bryant 
{Lancet,  lS7fi,  ii,  747)  show  that  it  was  well  foundod.  Mr.  Bryant 
simply  ooTore  tho  wound  in  compound  fViieturoe  and  other  aororu  in- 
jurias  with  lint  thoroughly  eaturatod  with  tho  compound  tiDctare  of 
boDZoio,  and  maintains  absolnto  quiet,  with  non-romoval  of  tho  drcesing, 
for  »omo  days.  His  results  appear  to  challoogo  thoso  obtainod  by  tha 
most  complicat«il  antiseptic  surgery  (soo  also  Lancet,  1877,  i.  671). 

^DxiKisTRATioM. — ^l'h«  dose  of  benzoic  acid  is  fh>m  ton  to  thirty 
grains,  tium  bonsoln  is  never  usod  Itself,  hut  is  oxhibitod  in  the  form 
of  tho  tincture  {Tinetura  Bcnzoini — I  to  6,  U.S.),— dow,  f^as  to  fji;  and 
of  the  compound  tincture  (Tinctura  Benzoini  Compttxita,  UjS.),  osod  In 
otironio  bronchial  catarrh, — dose,  fji  ^  CSEi-  AJtpa  Bcfuoinatiu,  U.S^ 
contains  only  enough  of  tho  benzoin  to  prcaervo  the  lard,  and  b  em- 
ployed as  the  basis  of  ointmcuta. 


i 


ANTIPYRIW. 

Antipyrin  wasdiscoveroJ  by  Dr.  LudwIgKnorr,  of  Munich,  and 
cxpertmcntod  with  by  Proroatioi- Filohne.of  Brhing«n(iffi(*:Anft/.  ^(i>t, 
Jtfed.,  1884,  vii.  &11).  It  Isn  graylidi  or  reddtiOt-whito cryvUllino  powder, 
of  a  slightly  hitler  lasto,  xoluhlo  in  filly  pans  of  other,  much  more  so  fa 
water,  ton  parts  of  it  being  dinsolvcd  in  six  parts  of  cold  water,  and  also 
▼ery  soluble  in  alcuhol  and  chloroform.  Its  solution  strikes  with  a 
•aliitioii  of  perohlorido  of  iron  a  rod  dish  brown  color,  with  nitric  aoid  a 
beautiful  greoni.th  color.  Chemically,  it  is  dimethyloxy^iuiutsiDe.  It  U 
prepared  by  an  oxtrumdy  complicated  (patented)  prooeas.f 


I 


*  TiDfvMvr  StlllA  Mmmgnd*  >  miitur*  of  oat  put  of  Ibo  compoBuil  lieslan  ot 
•Hit  tear  |iiirUar  glyiMrla. 

t  Wbcai  uitlpX'^n  ''  dloolrol  In  iwmC  rplrili  of  nitra.  a  gitco  oular  rapMtjr  4ntl*fM  by 
lb*  pnxlu«t<an  tt  lb«  /•a.nlrrntn.nniifiyrin  <-r  Knorr.  A«Mnllng  lo  pRifcaion  II.  C  Wiu4 
anil  Jabn  Mar*llitll  |  rbrn/>.  Oat-,  Fvb.,  18S0),  tba  raaliM  It  Ao*  t«  Iha  t*want*  tt  fn* 
Bllnui  uld  Id  ttnamorokl  iwhI  tplrluof  Dim.  Tba  wmoabMnran  hat*  tbovB  Uwl  U*> 
aiinMo-natlpjT'iii  i*  noi  taiio,  in  lb*  rtbMl  tbn<  (niini  ptr  pouitd,  la  Uia<lut  iM«  grrnta 
■  tu]f  ptr  pooad,  baring  do  «IIsei  upun  tlfs. 
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Phtsiolooical  Aciiox.— Wbon  {;ivcn  to  tbe  norma)  man  in  dosoA 
of  IVom  tfin  to  twenty  grains,  aiilijiyriD  produces  tiaually  no  dbtiuut 
»ymptonia.  If,  howover,  it  be  admiiilatored  in  a  largvr  dosa,  siul  eape- 
eiaJJy  if  it  be  given  in  the  oouticmous  dose,  bo  aa  to  nccumulate  iu  the 
ayatem,  it  cauaea Unguor,  ia«l«iae.  ft  peculiar  yy"""*^"  p'""''"''  Mw  fln?i 
with  failure  of  the  pulae.  The  aymptoma  whlcb  have  in  a  number  of 
case*  ktlidwed  Uitge  doaca  ai-e  very  curioua,  and  some  of  thL-ii)  diflSoull 
of  «X]tlanatioii.  Prominent  among  tbeiiu  ■.t-mjuum*  i^  aij  w^ipiimi  im 
the  akin,  whtok  may  occur  without  oonaliiuliiuial  <|iBturb»noft.  but  is 
olRFirsccoinpftniod  thereby.  In  ita  most  typiiwl  (bnn  il  «oiwi«l«  of 
sinuli,  ruddiab,  irregularly  circular  apote.  reaembling  Momowbat  ihoso  of 
meiulott,  and  arraiig«d  in  patchua  aejMirotcd  by  Mnind  skin.  Tbo  nA 
color  uMislly  dii>appvara  on  prewuro,  leaving  a  lirown  piginviilnlion, 
which  also  comon  into  viow  during  the  fiLdliig  of  the  i.'xnntboEn,  and 
ordinarily  continues  livo  or  six  daya.  In  Home  c««e8  the  omption  ia 
jrytfauiniUouB ;  nut  rarely  it  ruMeniblca  an  uriii-itria  in  which  the  whi'sls 
may  bo  made  vorj-  prominent  by  a  widv-wpruad,  dooti-criinson  bluitb. 
Id  a  case  reported  by  Spitx  (77ir/^a;>.  Motuitsch.,  IHS7),  the  whole  aurfitce 
of  the  body  was  covered  with  bulla,  whivh,  becoming;  confluent,  involved 
the  skin  in  a  univcraal.  dosqiiamative  inHummoiiun.  Very  fK^uontly 
Lbfl  antipyrin  raab  is  accompanied  by_jrtde<preftd  CBdeDW.  which  ia 
eepeeiaily  prone  to  JnTolve  iha  fncp.  e^Jny  ywyit  «iip«ll|n|y.  and  eren 
doaure  of  tha  eyes,  but  wliicb  mnv  be  most  praqo^ipffll  in  i,^  a*. 
tremitiya.  The  mucous  niombr»po&  may  wli  n  .  in  ilii^imiatjuip.  Vjj^lcat 
cftlarrbal  conjunotiYitia  is  not  verj'  riu'e.  wlj^^i^i  i<ijT.a  am.ljatmfilli* 
havnTi^n  i^ipttpftfi.  I'PorcfttiM.BBe  LriKilein  Laii.  r(.  ..I,  j,,  1888  ;  British 
^ffd.  Journ.,  vol.  {.,  1888.) 

The  marked  rim  of  lempomtura  which  ia  apt  to  accompany  Iho 
aptipyrin  cniplion  id  probably  due  to  the  jn-itation  of  the  akin  and 
ipe  »ub dermal  tinauc,  and  Ja  not  a  direct  reault  of  the  action  of  tfio  drug, 
HiDCc,  when  the  antipyretic  eruption  takea  the  lorniof  an  urticaria,  tha 
itching,  ftigbing,  byatetioal  unreat,  and  dyapncca,  which  are  apt  to 
accompany  urticarias  not  duo  to  aniipyriii,  have  been  very  praiiounc«d. 

Initnumbcr  of  vtuw*  of  antiiiYnn-poiaoning  ihfiro  have  been  violunt 
norvuiis  riymptoniH,  which  iicem  to  be  ft  direct  ouloomo  of  tho  action 
of  tho  poison.  The  vomiting,  which  ia  Momecimoa  aucompnnfed  by 
abdominid  ptiin,  may  bo  looked  on  as  an  evidence  of  local  irrilnlion  ; 
but  Ihie  is  hardly  tbo  auo  with  giddinci^,  NOninuIcnco  doopcuing  into 
coma  and  pnaaing  into  profound  Mtertoroun  niiyuii*(iiousneii[L  with  dila- 
tatioo  of  tiio  pu]>ila,  and  epileptiform  c»onvHliriona, — all  of  which  have 
been  noted  iScrtin, KUn. WocKmsch,,  x xvi,,  ISSfl ;  Med.  AViea.  liv.  1889; 
Comspoitd.  Matt,  1888).  The  unr(M>t,  excitement,  violent  trcmblin(;s, 
not  rarely  Bcon,  scorn  also  to  be  directly  produced  bv  Uie  dnig.  Aa 
illustrative  of  theae  symptoms  may  be  cited  the  cam  reported  by  I>r. 
F.  Spitzor  (CtntraW.  /.  d.  Therap.,  viii.,  1890),  in  whioh  a  man,  aged 
twenty-four,  ebarily  after  taking  one  hundred  and  twenty  |[niiis  of 
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aDtipj-rin  during  an  hour,  complaiacd  of  violent  paiu  in  tbe  belly, 
vomil«d  fh>cly ;  an  Iiotir  later  he  was  fouDd  Tn  ll  iMlldlUAtl  oT  gnat 
eKoi(«ro«nl,  scrcsmJiig  out,  champing  bis  te«th,  with  a  rod  fac«,  mucb 
Bwoltoo  conjunctiva,  iind  cold  extremities ;  ibe  pulse  was  one  hundred 
and  eight  jwr  minute,  rhythmical,  with  strong  beart-impulao ;  tbe  res- 
piration tkiKy-clgkl.  Tbcra  was  pneconlial  anguish,  paiu  in  tli« 
elomacb,  and  marked  tromoi-s,  wllli  exaggeration  of  the  tendon-reflexM. 
FifteeA  hours  after  tlie  |K)isuning  he  Waa  seixed  with  a  euddvn  vhlU, 
with  marked  caixliac  failure,  from  which,  however,  he  recovered. 

The  aymplonu  produced  by  antipyriu  upon  the  lower  anim 
reseniblo  tboae  caused  in  man,  except  iniheabHCDce  of  dermal  irritutiofl,| 
and  its  socondaiy  rMultH.  According  lo  the  observations  of  I>r.  LeoB' 
Ardnin  {TKeiit,  Paris,  132,  1885).  Prwfeiwor  Demme  (/Twttcftn'H*  Ar 
jl/e<fi«>),  1884,  ii.  $57).  Dr.  Coppola  (Aro&>;/Y'«JaAr«((«ricAf,  1885,  p.  3U>, 
Sitnoiis  and  Hocte  (John*  Bopkint  ffofp.  Bull,,  1890),  and  olhors,  in  tbo 
frog,  in  moderate  toxic  doM«  (half  to  one  cuittigrainmu),  iE  cause*  coo- 
vglsiona,  witli  upiHthotonos,  and  a  rory  marked  increase  of  reflex 
activity.  In  the  vurlicr  stages  of  tliia  condition  the  animal  is  vatal«pti«, 
and  li.  Blumcncau  {St.  Prttrrii.  Med.  Wcehftieh.,  ISfi")  aflirms  tlist 
tlioro  ii*  a  primary  «tage  of  quiet  with  dimininhod  reflex  activity.  If^ 
given  in  overwhelming  amount,  antipyrin  cituscdi  in  frog  iniincduit|^| 
quiet,  muKciikir  relaxation,  with  lo«s  of  rvllex  activity,  de«p<.'ning  intOi 
oomploto  paralysit  and  doatk.V  In  mammaU,  tlto  chief  symptoms  of 
antipynDjioisonin;;  ai«  ^xy,  pyaplegja.  ^|inTH  rBMpjrnti.in  oonvul- 
aioDS  with  general  ri-^idity,  dieted  pupils,  nnooosciousness,  and  CiU 
o^  teBoporatiiiv, — all  efaJIing  in  Jeaih,  wnieb  eewns  to  be  duo  to  failure 
o7 respiration.  Small  tberopcuiic doses  cause  in  the  Iovrermaai[ua1s,as 
usually  in  man,  no  pronounced  symptom.  In  trying  to  trace  out  tbu 
physiological  aotiou  of  tbe  drug,  I  shall  dbcusa  separately  the  difTcreat 
ayslDRifl.  HJ 

Nervcvt  System. — The  action  of  antipyrin  upon  the  brain  Is  nut  pn^H 
found,  but  the  quietude,  the  i-elief  in  certain  motor  and  sensory  nervv- 
storms  pr<Miiici;d   by  therapeutic  doses  in  man,  and  ibu  aomnoIonM, 
•tupor,  coma,  which  have  bec^n  noted  in  a»tipyrin-]H>lsoning,  boll)  in  muo 
And  animnlx,  indicate  that  the  drug  lius  a  pcevliar  injtutnre  upon  thr 
eenbrai  corlex.    Testimony  is  8trang«ly  »t  variance  us  to  the  urigiu  of  lh«j 
convnlsiona,    Blumcncau  and  Batten  and  Bokfithnm  (Brit.  Med.  Jour 
i.,  1889)  itate  thiit  section  of  the  cord  doits  not  prevent  their  oi^urreaeel 
in  tli«  posterior  so;.;ment  of  tho  body  ;  wlitiv  CoppoU  and  Simon  and 
Ilock  stale  thnt  it  baa  such  action.    Either  the  first-named  observers 
fitilod  to  make  complete  Fcotion.  or  else  both  ccrvbml  and  spinal  oon- 
vnUions  arc  produced  by  tbe  dnigo/  At  present  it  seems  most  probnhla 
that  the  convulsions  are  chiefly  epileptiform, — 1>.,  cei-ebrat ;  this  is  in 
«ccor<l  with  the  siutemcnt  that  cramp  asphyxia  (spinal  Hpasm)  is  mtw 
pnxluced  by  antipyrin.    The  cerobml  action  of  tho  dnii;  is  fiirttxfj 
witnessed  to  by  Simon  and  Hock,  who  believe  that  they  havo  expert- 1 
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Enectall;*  prov od  that  it  flist  altmulataa  and  thon  pontlygctt  tho  gpocl*! 

Our  knowledge  of  the  acUon  of  anlipyrin  upon  tlio  spinal  cord  it 
very  incampteto.  We  do  liot  ocrhiitily  know  whvlli4;r  tho  all«god 
primary  decrease  of  reflex  aoiivity  (niiiinencuiu),  or  llie  obarnclemtic 
JDCrease  of  reflex  activity  (varioua  obiien'cnt),  or  tlio  final  abolilion  of 
reflex  activity,  are  or  ai«  not  of  ApinnI  origin,  ulUiotigh  it  in  protal/U 
that  in  toxic  dosea  tlio  drug  acta  aa  a  primary  stimviant  and  a  tteondary 
deprcisant  of  the  spjnal  cord.  Ctioupp^  {&rmaiiK  Med.,  July,  ldS7)  atatoa 
ttiai  me  <irug  even  has  tEe  power  of  euspunding  the  alrycbiiio  eoiiTtd- 
sions.  Jf  the  obaervationtt  uf  BlumuncikU — that  in  ii  frog  with  tlio 
cerebral  Iieinioiihcrea  removed  antipyrin  pruduovd  kIowduim  of  rvflvx 
reaction,  which  i  in  mediately  d)tuii)pi.-ai-H  iijiun  auction  of  tlio  spinal  cord 
liigk  up^bo  correct,  tlio  priuiury  rvllusc  di:pi'vi>»ioii  \«  probably  cerobral. 
S^Thcre  seems  to  be  no  doubt  Uiat  ftnti|iyi-iii7)(i7-rt/y«»  the  motor  nervt*. 
Lepine  (i^on  Mid.,  vul.  liii.)  Iiila  iK>iio<.'<d  tbut  if  hcCcmh  lo  ibu  tmrw  be 
abut  off,  auch  norre,  ai\«r  death  from  anti}tyriii,  will  bo  ilistinctly  moro 
active  ill  il«  rcKpontio  to  HtlmuU  than  h  llio  implicated  nerve;  whilat 
Rimoii  and  ir»ck  (./o/i;u  Hopkin*  Bali,  1890)  noiod  in  frogs  killed  with 
antipyrin  tho  motor  nerve*  ftbiwluiely  panilyxud,  and  bare  aloo  dcmou- 
)iliiit<-d  tho  inlluonce  of  the  drug  by  bringing  it  in  local  contact  willi 
an  vxjiOArd  ncrvo.  ThpHo  lattvr  ob»en'er»  confirm  tbo  earlier  work  of 
Coppola,  and  it  suomM  (o  bu  proven  that  wtion  applied  locallyi  or  given 
internally,  antipyrin  ie  a  distinct  depressant  of  the  tauorj/  nene-truiila, 
Simon  and  Ilook  affinn  Ibat  in  t^o  beginning  of  the  conviiUlVA  AUge 
animalit  can  be  operated  upon  without  the  use  of  an  angestbotio.  In 
accordance  with  this  are  the  observalions  of  Itntten  and  Ilokenbam 
{Sritiah  Mr^.  Journ.,  i.,  188U),  that  when  locally  applied  to  the  exposed 
iuteatlne,  antipyrin  preveula  the  peristallio  wave  which  ia  normally 
produced  by  the  a)i|ili(.-ation  of  common  salt,  although  it  doea  not  check 
the  annular  coutraciiun  at  the  point  of  irrliaiion ;  an  effect  which 
aeoina  only  explainable  by  theftupponition  that  the  iutcslinai  nerveaand 
uoi  the  intvHlinal  muHciea  are  pamlyr^d  by  the  dru)f. 

VariouH  ohi<cr\'ora  have  noticed  in  antipyrin-poinouing  more  or  leaa 
pronounced  muscular  ttlilTmitiii;  and  Devraux-Arniand  haa  aeeu  it  paas 
into  ])OHt-mortcm  rigidity  in  aniuialH  fatally  poiiioued  (^Tliesis,  Nancy, 
1885).  Thin  HtilfnoM  appeara  to  he  the  result  of  an  action  exerted 
directly  upon  the  muftclojt;  for  in  Armand'a  reaearchea  the  muacies 
removed  from  Iho  body  of  the  animal  killed  with  antipyrin  underwent 
much  more  powerful  and  prolonged  contmolion  than  was  produced  b^ 
the  Manic*  nmonnt  of  itlimulation  in  the  normal  muttcle. 

CirculiUion. — Furi1i(.-r  ro^cnrchcH  in  regard  to  the  action  of  antipyrin 
upon  tho  circulation  nro  very  (j>.<)di-ablo,  hut  tJiore  ai-e  certain  poiiilB 
concerning  which  we  have  definite  knowledge.  Aitluio,  Demme^  Le- 
pino,  and  Armand  alt  ailirm  ibut  in  tlic  poiaoncd  fKig  the  heart  la 
arretted  in  diaatole,  but  Coppola  »latoa  that  antipyrin  Ima  no  influence 
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upon  the  circulation  in  the  fvo^.  that  in  many  camos  iifUir  tbo  Ur^gost 
doB0  th«  h<.>art  Id  arrostcd  in  eynCole,  and  tliat  in  the  WilHiims  »)ii>urutus 
BO  effeot  is  produced  by  antipyrin  upon  the  teolniod  heart  unloas  tbo 
dofla  be  enorinoua.    Faval  Tound,  however,  that  while  modorato  dow« 
have  lllUe  offoci,  lar^  doses  diroiniab  the  fioquoncy  nod  force  of  th« 
caixliuc  couti-a«iiond  in  the  iaolated  heart  of  the  fi-og,  and  tiDally  oauae 
cliantolic  tivrvsttl {Theaia,  Lj-oua,  1887), and  I  itiiuk  il  moat  be  considered 
MtabliKht^d  that  '[t  i}iiff"^'~ dnic  iinUaurin  aa(t  at  a  direct  paraJntcmt 
ttf  tht!  fi-uga  huart.     Uuiiimo,  Ardutu,  Aiiuand,  and  Henry  Cawoir 
(^Thaii*.  Lyonii,  1886)  havo  Mjwrately  delvrmined  by  exporiinout  that 
in  moduratA  doM*  rta/fpyn'a  incmutt  tlie  arteriaj  preMire,  while  Utxie 
jam  tower  tlu  prttture.    The  exact  muthod  in  which  antipyrin  acts 
in  producing  tno«o  chnngi.it  in  the  ctrt-ulniion   hiis  not  bnudu  deter> 
mined,  and,  induwl,  Itio  UK»crlii>n  of  Simon  and  Hock,  thai  antipyrin 
luw  comparatively  iitllo  ulTuct  upon  the  circulation,  in  in  aix-ord  wiik 
the  fuw  cxporimuDlB  portormod  by  inyMir.     Quomilo,  emjiloying  tlie 
plewimograph  of  Uomu  (quutvd  by  Armiind),  I'uuud  tltat  Ihv  anu  is  in- 
onased  in  eizv  und«r  tho  inllucnce  of  antipyrin,  and  therftfor*  ibal  th« 
peripheral  veaaols  are  diluted,  and  CiMiintr  nffirmH  thnt  ttimilar  dila- 
tation can  be  scon  in  the  bluod-VMSoU  of  tho  can)  of  mbbit«  poi»on«d 
by  antipyrin.    Kven  if  these  results  be>;orroct,  we  do  not  know  whether  i 
tbo  dilutatioo  ia  produced  dirocily  or  IndiroL-tly.    That  the  riw  of  lh« 
arterial  pressure  ia  at  least  in  part  tbe  result  of  n  vaao-motor  (fpueni  i» 
indicated, alt bougtt  not  proved,  by  ibo  fact  ascertained  by  Caainiir,  that 
il  ill  acooin)M»i«d  by  a  diminct  docruaso  in  the  aiiio  of  snob  vascular 
iolernfll  organs  lut  the  kidney.    Tbnt  tbo  riiw  ia  not  due  to  asphyxia  laJ 
proved  by  it«  ocourrt-nco  in  curarised  anioials.    The  thuory  that  tbaj 
riw  of  preMuro  is  in  part  at  kitnt  duo  to  conlnictiun  of  tbo  ved»ols  ia! 
corruboi-ated  by  tho  a>utcrtiun  of  Arduin,  that  antipyrin  is  a  powcrftil 
bntnostntlc,  acting  liko  ergot.     ITiicbnrd  and  Kenocquo  (as  quotod  by 
Armand)  rcitcrnto  tho  power  of  iho  drug  in  arrmting  bemorrhago^ and 
state  thai,  wheu  thi-v  cut  off  the  fool  of  guinea-pigs  and  ptit  tho  ntumpt 
into  a  solution  of  antipyrin,  tincture  of  chlorldo  of  iron,  etc,  the  bleod-  ^^ 
ing  waa  art-t.-st«d  most  quickly  by  tbo  antipyrin.     If  tbo  obnorvatioa ^f 
or"  IJcttelLeiin  (quotod  by  Dr.  A.  Biach,  Die  iWucren  Antipyrttka),  tJiat  ^ 
during  tbe  tall  of  blood -pressure  the  temperature  of  tbe  interior  of  the 
body  notably  falls,  whilo  that  of  tho  exterior  correspond  Ingly  fnll«i 
be  correct,  the  reduction  of  Mood-prosaure  la  probftl>ly.  at  leoBt  jm  ^m 
partt  due   to  Tjao-inotor  ptHHygij!    It  ia  very  evident  that  ftirtlier  H 
eitpen  mental  Ion  la  necoaaary  to  decide  cractli/  how  the  drug  acta  upon 
tho  olrciilaiion. 

The  peculiar  lividlty  oflon  «md  in  pemoRK  under  the  influence  of 
antipyrin  in  pmlmbly  due  to  obanf^  in  tha  blood  it--M-if.  According  to 
Lepinu,  metliionioglobin  Is  iargnly  formed  during  tbo  poinoning,  Imt 
Crolaa  and  Hagouniengfaik'd  to  detect  ll(i^yon  J/M,  1869).  TholbrM 
obiwrvera  are  fn  accord  in  finding  that  tho  number  of  the  rod  corposchM 
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IB  not  porcoptibly  afTcvtcd,  «v«n  by  Iho  conliQUOtis  exbibiUon  of  vary 
large  doMfi. 

Respiration. — ^Thornpsutic  doBos  of  aoiipyrin  do  not  seom  to  have 
dtBtiQci  influence  apon  the  respiration,  but  Simon  and  Hoctc  buvo  noticed 
after  toxic  doaea^raat  inorcaBe  in  thft  reapimtjjHML  ttMauifA  t>yjuiiuked 
decease.  In  tbo  guinea-pig,  Ba(t«n  and  Bokenham  liave  Heon  Clia^no- 
Stokes  broatbing.  Aooordin);  to  Simon  and  Uock,  the  primary  rnpt 
raloru  increaae  Ja  not  ]>revcoted  bj  Begtion  of  tlio  .Yftgl,  wiini^iTEirijfoni, 
cettirie. 

Absorption  and  Eliminatiim. — ^Tbo  ubiioqition  of  antipyrin  ia  very 
rapid,  and  nliliougli  Carrara  (quoted  by  Jtiac-h)  failed  to  dolocl  it  in 
tbe  urine  of  a  dog  that  died  two  Itount  after  tho  ingueUon  of  fifYcen 
f^mmes,  ita  elimination  wems  to  bu  usunlty  prompt  and  rapid.  Tlio 
liannel  of  eacapo  ia  ibe  kidnfyt ;  !■  l.Iliiii^(fCobcrfsJakrf3b.,  18S&)  woa 
kble  to  find  (ho  drug  in  thoB>v«at  or  thoGaliva.  Armnad  elates  that 
it  can  bo  continuously  detected  in  the  urine  fi-nm  tippfltvfive  minutes  to 
tbiciyaix  hours  alter  its  inpoBtion,  altbough  most  of  it  is  eliminated  in 
the  first  twelve  hours.  AocordiuR  to  Harogliano  (Kobert's  Jahresb., 
1S8!1),  the  elimination  ia  at  ita  hei);ht  in  four  hours,  and  continues  for  a 
day  and  a  half.  The  urine  ia  sometimes  iaoreased,soineliiui.M  diminished) 
Id  qniintity ;  it  ia  normal  In  ^^yearnnea.  and  never  containa  a^^upan 

The  quMtloR  whether  all  of  the  anlip^-rin  oHcapos  unohangod  ia  not 
as  yet  answered.  Capitnn  and  Gloy  (^Compt.-Rend.  it.  Soc.  d.  Biolog.,  W, 
1887)  found  that  tho  action  of  tho  drug  ia  much  leas  intense  when  It  is 
thrown  into  the  mesL'nieric  vein  than  when  it  is  given  by  injection 
.under  the  akin  or  into  tho  pon'phoral  vein.  Their  theory,  that  tbe  liver 
retains  or  modiAes  nntipjTio,  is  made  more  plausible  by  the  researches 
of  Dr.  Wera  Iwanoff  {Archie  f.  P/iysioi..  1887,  Supl.  Bd.),  who  finds  tJiat 
the  liver.cttlls  of  fWiga  poisoned  with  antipyrin  unddrj(o  very  pronounced 
changoH  in. their  nuclei  and  proioplaain.  Tho  atatemonis  of  Iwunoff 
are  wpu<-ially  important  in  connection  with  the  known  effi-ct  of  anti- 
pyrin uj>on  luvaelimination.  Disturbanoca  of  tho  hepatic  Amotion  may 
be  at  the  baeis  of  the  iuhibitive  action  of  tbe  drug  upon  urea  formation. 

Tempfralure, — ^yheu  given  in  large  dusua  to  the  normal  animal, 
antipyrin  frequently,  but  not  invariably,  produces  fi>ll  in  the  bodily  lero- 
perattire ;  in  tho  fovci-ud  animal  the  fall  of  tempemturo  ia  more  marked 
and  more  constant.  Tho  catise  of  tho  fall  cannot  be  eonaiderod  to  be 
entirely  established,  but  il  ia  probably  tho  result  of  an  influence  oxorted 
directly  upon  the  thermogenotio  contros.  It  is  certainly  independent 
of  any  action  upon  the  fronoral  circulation,  aa  I  have  soon  tho  tempera- 
ture of  fevered  do^a  reduced  four  or  live  dogroca  by  antipyrin  without 
change  in  the  arterial  pre^aure.  In  seven  out  of  nine  experiments  mndo 
by  D«.  H.  C.  Wood,  E.  T.  Heiohert.  and  Uobart  A.  Ilare  •  ( Thtvap.  Gas,, 

•  Tb«  sauna  o(  firar  (irudutc-I  bj  Injcgllont  of  pcpiln  In  Ibe  blood  oriM,  itnd  In  (■>•>- 
rlwatrit  u[ictiiuoali  It  U  Dgt  iuIHoIoiiI  to  gir*  pvptlo  and  iihvi)  Ibe  Umpcnlufg  ItM  rlMO 
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li.  803)  upon  noripul  ADiruftls,  thai-ft  wfn  a  dwiroaae  in  both  the  prodtic. 
tlon  and  the  diwipfttioo  oi 


beat.    Intt 


I  l)otl>  fune- 


expormienta  I 
i^n  tetanic  oonviiUfona  occur  rrooi 

Id  botb 


tions  were  <listtn<.-tly  increased. 

niilipyria  tJioro  is  a  mitrlcod  ri^u  of  tiio  bodJIjr  lompomturft. 
of  th»  two  catorimolric  cxjiurinioalH  In  which  iJto  hoAi-proiluclion  iriu 
iiicroaaed,  very  large  dottusof  anlipyrin  hud  bixii  given,  and  ii  it)  boliuvcd 
that  Uie  animal  eutTorod  voavulsiontt  in  thu  caloriniolvr.  In  almoat  all 
tlic  uxpt-rimcnU  thu  docreaM  of  hcAt-productivn  kia  wry  much  gnmler 
than  thu  ducroaso  of  beal-diMsipniion  :  it  would  appear,  t ho ro lore,  that 
•nti|>ynu  iu  the  normal  dog  primarily  loasoiu  heat -prod  uotion,  Ike  lall 
of  thu  heaUdieeipatiuu  probably  being  tho  rcault,  at  least  in  part^  of  tba 
losaenedlicat-proiluction.  In  experiments  upou  dogs  in  whitdi  fever  liad 
boen  produced  by  iiijeeiions  of  pepsin,  both  beat -p rod uot ion  and  beat- 
disaipatiou  were  markedly  deoretuied.  but  usually  beat-production  was 
more  afTeoied  than  hcat-diasipation.  The  experiments  of  Destree  {Joun. 
de  Med.  d.  Clin.  d.  Pharm.,  1888,  Ixxxvi.)  and  of  Engel  (quoto<l  by 
Biach)ai-v,ftofar  an  they  go,  in  accord  with  thu^e  junt  given;  ao  ttiat  it 
is  probable  that  tho  full  of  temperature  produced  by  antipyrin  la  fovgr 
ia  tlio  rvttult  of  a  decreased  kect-production. 

J^That  antipyrin  actJ)  upon  the  thormogouie  norvo-fUncUon  ia  very 
atrongly  iudicslod  by  the  influeuco  wbich  It  has  over  fever  prodttcod  by 
nerve  leeions.  Dr.  I'.  J.  Martin  (Off*  Modrrn  Antipyretics,  1891),  Dr.  B. 
Gottlieb  (vlrcA./.  Jixper.  Path.  u.  Pharm.,  Kd.  ixvii.,  1SS9),  and  Or.  U. 
Girar<l  (Revue  Med.  d.  L  Suisse  Jtomande,  viL,  1687)  ai-e  in  accord  in 
finding  that  the  rise  of  temperature  wbiob  ia  produced  in  die  rabbit  by 
punctures  in  the  neighborhood  of  the  striate  body  ia  leaiuned  or  Alto- 
gether put  a.iide  by  aniipynn.  3Iartin  baa  Airther  found  that  hvat- 
produetiun  i^  also  lessened  under  these  circumaloocot.  Gotilioli  sialic* 
that  Suwaduwski  hu  found  that  in  the  dog,  whoM  spinal  cord  is  cut 
high  up,  antipyrin  no  longer  reduces  tho  t«inperutuiv  (Cejufroi^./.  (/. 
Med.  WitscMch.,  1888). 

Tlio  Htudies  which  have  be«a  made  with  thomiats  aa  to  the  BfToots  of 
antipyrin  upon  tho  elimination  of  waalo  products,  takvn  in  the  whole, 
are  in  nc-eordwith  the  calunmetrical  rcoultslbat  antinrrin  le^wos  heat- 
pruil action.  It  is  indeed  true  that  Chittenden  and  Cummins  {^Phgsiol. 
Lti^or.  She/.  Sci.  School,  vol.  ii.)  wei-e  unable  to  find  that  antipyrin, 
either  io  large  or  in  toxic  dosee,  has  any  effect  upon  (be  elimination  of 
carbonie  acid  by  the  animnl ;  but  b<:lbre  these  rosutte  can  be  oonaidend 
as  established,  further  experimvntatioo  is  necessary.  Again,  Armand 
tbought  that  be  had  chemically  proven  that  antip^'rin  incraaaos  the 
elimination  of  urea,  but  the  original  studies  of  Umbaoh  {Arch.  /.  Exjief. 

nliiitajil«  ttic  &atip7ntlo  aail  Kuily  ciUiiciaiMiietlly  the  retull.  Tlio  bad  wtj  i*  W  |irOil«M 
>  jMTDjijfin  altvroi  on  nno  <!■;  dnd  (tod;  il  (slorliDsIfieuM/  lliraugh  Itt  «lw4a  cniiiH)  ••■• 
dtjt  luWrf^upntly,  thn  mtae  nnitriftl  and  tloK  of  |>v|i<in  bi^iciij  uf^.  Ih4  <T>fir«t  vf  lh«  tfT*r  b 
t«  be  iD"illft*d  \if  tbg  uil1p;i*llt^  Mill  IbHliont-iIlHljiiiliuii  nail  liul-|ito>IualigB  of  tli«  lir* 
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Path.  u.  Pharm.,  xxl.),  who  found  that  largo  doses  of  antipyrin  very 
luurkudly  dccrviiao  tlitf  diininutioii  of  urvii,  hava  boon  so  ubutidaiiUy 
coiillrniod*  tliut  it  would  fluem  thnt  it  mu*t  bo  cuiiHidorvd  odlnblixhud 
that  untipyrin,  {lof^  ftt  hcaltk  and  ia  ff.ixr.  dimimhet  tJu  ^utpjft  yfj  ^Ute 
mtrogenoM  producta  of  tiuae-toatlf. 

^It  woulil  furlbor  appear  pi-obftblo  tbnt  antipyrin  niters  iho  nonnal 
relation  betwcirn  tbo  vnriouii  cxcrumciilitious  MubsMincoe,  siiiou  Cmbaoit 
hiM  fuiind  that  while  tho  urva  wa»  murkodly  dimiiiishod,  uric  acid  wui 
Gcurcoly  altered;  and  Itobin  affirms  ihnt  in  his  expcrinicDtii  the  olimi- 
iiatioQ  of  uric  ncid  was  oven  nugmented. 

Antiseptk  Inftii^wre. — The  inQuonce  of  anljpyrin  upon  pathogonotio 
micro-orgaaism^,  and  upon  fcrmenlatioD,  baa  boon  eUibonitoly  studied 
by  Kn^el  (quoted  by  Biach),  who  found  Uiat  such  inQuence  is  so  «:& 
ceediogly  fouble  as  to  have  for  praotioal  purp09i>a  no  existence.  On  the 
other  hand,  Professors  Chittenden  and  Slowart  state  that  antipyrin  in- 
hibits, andif  present  to  the  amount  of  throe  per  cent.stops,  the  digestive 
action  of  the  uciOulatad  pL-jiedn  solution. 

TnERAPECTio  Aci'ioN. — Wiion  an[i|>yria  fn  given  to  a  h«ialthy  man 
in  a  dnse  of  half  a  drachm,  il  usually  prodiiuc«  no  marked  symptoms, 
«xvept  some  singing  in  the  ears,  alight  nnuMeii,  anil  nn  uncertain  fall  of 
bodily  temperalure,  which  very  rarely,  if  ever,  amounts  to  mor«  than 
ODe-t«Dth  of  «  liugreo.  A^er  dosL-«  of  a  drachm  or  upwards,  vomiting 
b  T«ryApt  to  tiiko  place,  accompanied  or  preceded  by  giddiness  and  dis> 
inn  in  the  bead.  In  fever  oases,  about  half  an  hour  to  an  hour  after  a 
dose,  profUse  sweating  occurs,  and  it  ia  at  this  time  that  the  M\  of  tem- 
perature takes  plai-e,  It  doed  not  a]>pear,  bowover,  that  the  latter  is 
produced  by  the  diapboresb.  At  least,  ateoi-d!n<^  to  Carl  von  Noorden 
{Berlin.  Klin.  Wochenaeh^  1884.  p.  &23),  the  sweating  can  be  arrested  by 
the  use  of  hypoderrolo  injections  of  atropine  or  agarioln  without  affeeU 
ing  the  fall  of  temperature.  Moreover,  tho  awanting  is  not  Invariably 
present,  and  in  dogs,  which  do  not  sweat,  antipyrin  Is  a  powerfbl 
antlpyrelie  in  Iuvlt.  Acconling  to  most  autburitic-s,  tb«  deproiiiiion  of 
lemporaturo  latttt  longer  tlurn  that  caui»od  by  some  other  nnltpyreiics, 
continuing  from  two  to  ten  houn.  It  is  aocompnnied  by  a  reduction 
of  the  rule  but  not  of  Uio  force  of  the  ptil«e,  In  suine  i-Ases  the  sweating 
is  not  prufnite.  and  it  ix  probably  undor  Buch  circum^iancvn  that  obsorvere 
have  noticed  a  markedly  increased  diuresis.  Usually  the  patient  ia 
more  comfortable  under  tho  action  of  the  drug  than  at  other  times ; 
sometimes,  however,  there  is  diatrossin^  vomiting. 

Antipyrin  may  be  employed  as  an  aniip_\-relic  in  almost  anydiaeioae 
accompanied  with  bi^^h  lemperaturo,  such  aa  pniumonia.  etysipdas,  and 
IjgtJiitf,  8carfft.  ydlow,  and  tuphoid  fevers,  rheumatism,  etc. :  it  has  aUo 

*  Among  tli«  cbemiili  nfaa  hire  r»«li*l  Ihli  cfwaluilvn  b;  pnialloal  •iprrimanUUoB 
maj  b*  naiilianvil  Winkvwiki  [quotwl  bf  ttobiHib).  Walitv,  ef  SL  Paltnbatg  ( Titnip.  Ont., 
Tol.  U.),  r.  Mutkr  (AlrHfc.  /Ur  rii>rcA«ii>i,  xiT.).  KiM  I^uelad  b;  DiMb),  Alharl  RaUs 
<lli.(t.  AtaJ.  itU.,  srlU.,  Mi-),  ud  jMulwTltKb  {Brit.  MtJ.  Jtv*.,  it,  ISM). 
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be«ii  fVeely  glren  la  th«  tjeetio  fev^i-  nf  ptitfaiya,  but  various 
statu  thnt  in  micIi  cases  It  prodacAs  ao  much  r<eebloiicM  aud  ^nortl 
prauloD  lu  to  forbiti  its  use.  Kevenheless,  myoivn  obtcn'aiion  irt  that 
when  used  with  caution  iiijihihiai a  il  oftop  yivca  groat  r«!li«f.\In  tifphut 
ftvfr  it  rcdiioos  the  tomporaturD,  but  in  a  number  or  n-conloa  ea«c«  it 
bu cnumd  rory  sorious  eollapde.  It  appettni  to  have  some  spcdflo  actioai 
in  rb«umati«ni,  but  doon  noUn  this  r^ispeot  o(iii«l  Baliuylic  ncid.  AeuoH- 
ing  to  A.  Pribram  {Prager  Med.  Woehenaehr^  1884),  m  pneumonia  lbs 
fV«qui;ni^r  or  the  rcsiiirution  is  distinctly  toa.t«nud  by  il,  but  tbis  is 
probnbly  <liio  simply  to  tho  lowering  of  tbo  bodily  temperature.  la 
children  it  h»i  been  used  with  aM«rC«d  good  riMultD  by  a  number  of'| 
clinicians,  and  it  apputint  to  be  ci<pocially  useful  in  the  pnin^p^^j|ij[  and 
bronchiltf  tff  thn  yaiin-f. 

The  second  indication  for  the  meeting  of  which  antipjTin  is  some- 
times used  with  success  is  the  Tfj'V  1^  "tCfor  .-^■■'-'■Jifill'"  Over  tha 
minor  spa>>inodic  conditions  of  hysterical  origin,  over  c^rea,  etc.,  ami* 
pyrin  has  a  certAin  amount  of  power.  In  1888,  SoDnonb«i^r(7'&£ri7. 
MonatscA.,  vol.  ii.)  commended  it  very  highly  in  ukoopinff-^nigk,  stating 
tJiat  if  {pven  at  regular  int«rval8  it  greatly  lessens  tite  nuraher  of 
paroxysms,  or  even  aborts  the  disease  ;  and  l^irther  clinical  expori«no« 
eeems  to  show  that  tbe  drug  baa  n^  value.  AL  A.  Chouppe  statt!!i  that 
antipyrin  has  great  power  in  pnliftripg  ^t<)rint>  paina  nfier  tvartiirition 
or  in  d^smenerrKxa,  and  that  if  it  be  given  during  labor  along  with 

/trgot  It  allowa  tliv  oontraetiona  to  go  on,  but  renders  them  painloae,  la 
more  Hevere  tpiutinodlc  diaordera  nutipyrin  aometimes  doca  good.  It  It 
Voertainly  worthy  of  trial  in  tetanus,  especially  when  the  temperature  ii 
high.  It  may  bo  given  In  epiiepty  with  nome  hope  of  Bucceaa,  since  its 
influence  in  preventing  the  ix^turn  of  oonvulslonji  la  sometlrooa  cxtmor- 
dinary,  all  hough  in  the  great  majorityorcaacs  it  faild  eAlin-ly,  I  hart 
■tudiwl  it  in  a  largo  number  of  ca8eft,  but  am  unable  to  point  out  atir 
indicationa  which  wilt  warrant  in  an  individual  enae  an  a  priori  opinion 
that  antipyrin  will  dn  good.  The  only  method  ia  that  of  trial.  Nut  (e«e 
than  forCy-tlvo  grnimt  n  day  should  bo  given,  and  if,  aft«r  a  time,  no 
cyanosis  or  muncular  weakness  mnric  the  physiological  action  of  the 
drug, and  the  convulsions  ntilt  recur,  the  dose  should  be  increased  up  to 
tho  physiological  limit.  The  combination  of  antipyrin  with  bromide 
of  ammonium  affords  much  better  results  than  eitlier  drug  alone,  and  I 
have  given  to  «  large  number  of  cases  fifteen  grains  daily  of  ib*  anti- 
pyrin in  this  combination  for  many  months,  and  oven  for  yeara,  without 
cumulative  action  or  perceptible  effect  upon  tbe  general  nutrition  nr 
the  general  nerve  Ainctionn. 

^  The  third  indication  which  may  nomctlmea  be  advaoti 
by  antjpyriii  is  the  reliff  of  pain.  In  April,  1897,  U.  Ste 
the  French  Academy  of  Medicine  tbnt  antipyrin  b  a  powvrHil  anal- 
gesic, which  when  given  in  doses  of  from  forty-five  to  ninety  gRiict 
a  day  will  control  almost  all  forms  of  pain.     Such  doMs,  however. 
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bordor  upon  toxic,  ftn'l  nru  rar<.-]y  juBlifi:ible.  Moreover,  tlioy  are 
Bcnrwly  oror  nccwtwiry  in  proiK-rly-wloctoii  caM&.  Abundant  clinical 
•xpeHcncti  hns  »Uown  that  antipyrin  for  tbo  relief  of  ordinary  inflam- 
matory pains  M  not  reliable,  and  is  In  every  respect  inferior  to  opiuni ; 
but  that  it  isavory  vftluflbloagont  against  various  nervous  pains, some* 
times  giving  mucli  more  roller  than  opium,  and  usii idly  canning  less 
disturbance  to  the  system.  Kspecially  is  it  efTccti^re  in  rheumatic  paint ; 
and  in  migraine  and  oibor  forms  of  neuralgia  in  which  the  pain  is  tlie 
outcome  of  ncrre-storm ;  it  will,  indeed,  often  control  the  pan^  of 
butarnoiar  /tioj-iit ;  I  have  oven  scon  it  abort  a  gaMrie  erJiis.  Whether  it 
acu  by  a  true  analgc«ic  influonco.  or  whether  it  simply  put«  aside  the 
oerve-etorm  which  is  the  cause  of  the  pain,  is  entirely  unknown,  In 
yiolent  hemierania  sleep  follows  relief;  but  antipyrln  ia  not  a  true 
hj-pnotic. 

Antipyrin  may  bo  admiiiisterod  hypodermically,  by  the  moatli,  or  by 
the  rectum.  The  liypodermio  injection  of  a  thirly-per.«ent.  Bolution 
oauses  a  burning  pain,  which  lasla  only  a  few  minutes,  ami  is  very  rarely 
ibilowed  by  local  inflammation.  The  dose  for  a  child  of  one  or  two 
years  of  ago  may  be  set  down  as  two  to  lliree  yraina;  for  a  child  live 
yean  old,  three  to  seven  grains ;  for  the  adult  the  dose  should  not  exceed 
twenty  grains,  and  ten  is  usually  sufficient,  In  fever  cases  repeated  «tery 
ona  or  two  hours  tiniil  forty  grains  are  given,  or  sweating  comes  on,  or 
thfl  tcmiicrature  f;LUs.  In  children  it  would  not  be  aafe  tn  repent  lliu 
dotio  moro  than  once.  Some  authorities  prefer  a  ainglc  largo  dose  of 
from  forty  to  sixty  grains  in  the  mlult. 

ToxtcoLouv.— In  do^cnbing  the  action  of  antipyrin  upon  the  normal 
baman  organism,  sufficient  has  boon  said  In  regard  to  the  general  symp* 
toms  produced  by  poisonous  doses.  It  seems  necessary,  however,  to  point 
out  that  these  symptoms  in  a  largo  proportion  of  recorded  cases  seem  to 
have  been  due  to  constitutional  peculiarities  of  the  individual  rather  than 
to  the  use  of  very  largo  doses  of  antipyrin,  and  they  are  rarely  If  ever 
attended  with  any  danger  to  life.  This  is,  however,  not  the  case  with 
the  curious  and  at  present  almost  ^pyfl^plifilfble  depresMon  which  wime- 
times  follows  the  use  of  antipyrin  for  the  relief  of  i>ain  in  ii.dlvtduala 
not  ButTcring  trom  severe  disease,  and  which  in  (bvev  caaes  has  ended 
in  death.  Thus,  Dr.  Barra  (London  Lancet,  1885,  Feb.  28)  reports  a  casa 
In  which  Ihirty-flve  grains  of  antipyrin  were  administered  at  one  time 
to  a  puerpurnl  woman  with  a  temperature  of  103.6",  and  followed  In 
throe  hourd  by  half  the  quantity,  afYer  which  the  temperature  sank  to 
98^,  and,  in  npile  of  stimulation,  death  occurred  thirty-two  hours  later. 
Our  Icnowleitgo  of  tbo  phy^ological  action  of  anlipjTin  acemsto  ne^- 
tivo  Ihc  auppoaition  that  the  depression  in  thcs«  fever  cases  la  due  to  any 
direct  action  upon  the  heart  or  other  vital  organ.  Heat  is  a  slinmlant 
to  fVinction,  and  It  mny  well  ba  that  the  caiiiit"^  of  the  collapse  is  the 
Niddon  fall  of  bodily  temperature  in  a  person  whniie  nei 
«xccssively  oofoeblml  by  n  fever  of  typhoid  nature. 
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This  subetaDixi  wns  dixcorcrod  by  Gorhard,  and  has  beeo  known  in 
ofafliDialiy  under  tbe  namcH  of  aeetanUide  *  nn<l  pheKylacetamideS(\l  is  an 
anlliu  ill  which  one  atom  of  hydrogen  has  been  rL<pIac«d  by  Coo  nulicoJ 
aootyl ;  or  it  may  bo  coDsidercd  as  nn  umnioniit  in  which  on«  ntoni  of 
hydrogeu  is  replaced  by  phenol  and  another  atom  by  acetyl.  It  is  a 
wliito  (irystalliito  substance,  entirely  without  odor,  h»nnj{  »  bitter, 
mildly  piquant  lasto.  Whenever  it  gives  a  reddish -orange  preoipitato 
irith  hyiwbromtte  of  sodium,  it  should  be  rejected  aa  containing  anilin. 
It  is  Holubl«  in  1€0  parls  of  oold  water,  more  soluble  in  warm  water, 
Tcry  wluble  in  akohol,  ether,  and  chloroform. 

Tiio  mcdicnl  virtues  of  nnUfebrin  wore  first  diftcovered  by  Cahn  and 
Hopj),  and  have  bc«n  abundantly  confirmed  by  uunivrous  obaerren. 
Whoa  given  to  healthy  men  in  do^c»  of  seven  to  ten  grains  it  usually 
produoes  no  npprcciablo  efftict.  Tlio  rcpotition  of  thi»  commonly  CAU-^o* 
Bomnolvnce,  conxtjiintiun,  ocen«ionully  hi-ndaclio  or  nntntoa,  miil:)iM,  and 
a  peculiar  cyanotic  condition  of  the  face  and  extremities.  Whon  given 
to  persons  stilTcriiig  from  tevcr  in  doscH  of  ten  grains  tliere  Ja  ttaualtj 
in  about  an  hour  fall  of  torn p era turo,  which  roacliv«  ita  moxinium  in 
two  or  throe  hours  ami  may  continue  from  six  to  seven  honni.  In 
some  cases  at  this  time  the  cyanosis  is  apparent;  usuallyi  but  not 
alwajrg,  the  fiiU  of  temperatnro  is  accompanied  by  a  profuse  swoatinjt, 
which  is  generally  deacribed  by  cliniciaDB  as  being  Iw^s  than  that  pro- 
duced by  corresponding  doses  of  njiiipyrin.  Tlie  fall  of  tem]>eratarA 
is  not  dependent  upon  sweating,  aiuoo  tt  aomcltmes  occurs  without  Ihe 
sweating,  and  Dr.  G.  Pavui-Vajna  (^CoitraWt.  Gtaammte  Thenpie,  18S7) 
flnds  that  tbe  sweating  cun  be  arrcutud  in  groat  part  by  atropine  without 
interfering  with  tlio  thermic  action  of  the  drug.  In  rare  casus  the 
lowering  of  the  bodily  tempttraturu  lias  been  coincident  with  tbo  occu^ 
r«nce  of  collapse.  Armin  Ihighor  (Corrf.*p.-Blalt  fur  Schueiser  Aer^e, 
18S7,  xvii.)  rucords  a  case  in  which  there  was  an  orupiion  evidently 
similar  to  that  commonly  produced  by  antipyrin.  The  spots  were  small, 
but  especially  abundant  upon  Iho  face  and  forehead,  and  of  a  dark-rod 
color.  Mydriaitis  and  dcnfncss,  with  ringing  in  the  cars,  hare  been 
noted  occasionally  by  other  observers^  Collapse  appears  to  bo  less  tn- 
quont  than  with  antipyrin.    The  experiraentig  of  Dr.  Hobart  A.  Hare 

*  MonoinHMmaniUJt,  ■  mmpcmnd  mda  bjr  Ibe  Iatndueti««  of  •  bromld*  al«ai  iaia  > 
molMulc  of  MVtaotlM*.  bu  bcca  (rlod  lliin|>r>iiti(ull)r  bjr  Dr*.  Ilakttibftw  and  J>««>  (JTWIld 
MtJ.  Jii<ir»„  ISfO],  ScTCD  UD*I  ■  half  jnloi  o(  It  producol  uukad  BjUMitt,  ^JdtiiM^ 
InicoB  btadHba,  tiolint  MrdUc  painmcinbliDgihataf  ao  ugtati, loM  of  eosnlooiBvu,  fnal 
fe(bl«n«t,  ImIiU  npid  pulH,  milml  f;>Ii)ti«  munniir.  Utalgin*  or  Jf*rAf  hfMnaJ'trf*  I*  ■ 
b«UleM  poi>d«r,  tttxnij  nlublo  In  walir,  vbiob  in  loilo  iant  proda«(d  In  Miimalt  Ion  «t 
icoMlion,  rlaimt  omDpa.anddolb  rmm  wphyiliL  I(  hu  betn  n>«d  M  ft  MuSdcniMt  •ximI 
ki  an  anliiirrcdi*,  and  fur  (lia  nikt  uf  pain  in  dO(f«  at  fnm  Bt*  to  (en  graiu  Vtktm  dnrisi 
tba  lircnif.fonr  koan  |  but  It  ammi  1<j  bo  tllillasti}  Inffriar,  is  Ofrlalntj,  |dMMalB«it  >■) 
Mttty  of  aaUoD,  lo  aoataoitld*  ilMit  {Stimiib'i  Jtktb.,  Ud.  321,  ISSSJ. 
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(TVmp.  Oa:.,  1887)  show  tbnt  at  proHont  Inexplicable  cardiac  failure 
may  occur  suddenly. 

In  tho  experimcnu  of  Horczisl  (Wien.  jVerf.  Wodunidtr.,  730,  1887), 
the  ttymploinn  produced  by  fiHoen  to  twunty  gm{n»  in  rabbits  wcro 
loss  of  the  reflexes,  tromont  docpeiiing  into  periodic  convulsive  move- 
ments, great  fnli  of  tcmporotuiv,  fVoquotit,  irregular,  superficial  respi- 
ration, retention  of  urino,  eomti,  and  goncml  puralysis,  ending,  if  tbo 
doso  had  l>ecn  large  onotigli,  in  death,  which  couh)  not  bo  prevented 
by  artificial  respiration.  Tho  heart  was  nrrostod  in  diastole.  Allor  tho 
prolonged  action  of  tho  drug  there  was  fatly  degeneration  oftiio  heart, 
liver,  itnd  kidneys.  Weill  noticed  {BulL  Therap.,  exit.  ISO;  aUo  7"Ac*i'.i, 
FAri»,  1887),  in  addition  to  thoso  i>ymptoms.  an  aniCBthesia,  which  in 
tho  later  slageii  of  Iho  poisoning  was  almost  comploto. 

Notirithsuinding  tlio  number  of  papers  written  concerning  anti 
febrin,  our  linowkdgo  of  it«  pbyniologieal  action  is  very  iDConipleto 
Tho  cau'io  of  tho  conviilHions  does  not  soom  to  hnvo  been  dctcrmioed. 
Tho  comn  which  ie  present  in  the  advanced  stages  of  the  poisoning 
indicates  that,  directly  or  indirectly,  antifubnn  affects  tho  cerebral  flinc* 
tton,  bat  consciousness  is  stated  by  experimenters  to  bo  preserved  nt  a 
time  when  tho  lower  portion  of  tho  nervous  apparatus  is  distinctly 
ftjbcted.  According  to  tho  experimonts  of  Professor  Bokal  {p€\tteeh. 
Med,  Woelifn.,  Oct.  1887),  antifobrin  paral^^js  motor-nerve  endingt  of 
thfl  frpg*s  muscles  in  a  mannor  similar  to  curare,  and  wbon  brought  in 
oontact  with  the  muade  itself  for  *  sulBctent  length  of  time  destroys 
its  capability  of  contraction.  In  tho  poisoned  anlmnl  juat  before  death 
the  mtiHclea  respond,  however,  actively,  although  irritation  of  motor 
nerve  trunks  fuils  to  elicit  ri:!Sponse.  UHUully  when  antlfebria  Is  given 
to  pal!ont«  with  fever  there  is  n  fall  in  the  pulHe-ralo  corresponding 
to  the  fall  of  tomjiuratunx  The  »ixe  of  tlie  pultie  i:i  also  rodiic«d,  and 
it  may  even  become  thready.  Weill  has  found  that,  iojoctecl  into  tho 
frog,  tho  drug  causes  nt  fitvt  an  acceleration  of  tho  heart's  bc«t,  with 
apparent  increiiHo  in  tho  force  of  tho  impnisoe,  followed  aflcrn  time  by 
slowing  and  irrogulnnty  of  contraction.  In  tho  onrlter  stage  tho  hiu 
of  the  pulse-wave  is  increased  and  tho  respiratory  curve  is  more  ac- 
oontunted;  Inter  tho  puleo-osciilations  diminish,  and  become  irregular 
and  quickone<l,  and  If  tho  dose  has  boon  largo  enough  tho  manomctric 
writing  resembles  that  produced  by  nxphyxia.  In  the  earlier  stages 
of  Iho  action  thero  is  n  slight  riso  in  arterial  pressuro. 

Tho  cyannsiA  of  antlfcbrln-poisoning  has  beon  thought  to  bo  duo  to 
tho  fgrmation  of  metbicmoglobln,  but  In  a  caae  of  violent  poisoning 
with  excessive  cyanoHis,  Preund  was  unable  to  detect  anything  abnormal 
in  the  Mood,  by  microscopical  or  spectroscopicnl  examination  {Deutitft. 
Med.  Wochenxek.,  xiv.,  I SS8).  Dr.  Ilcrczol  states  that  tho  red  corpuscles 
4q  not  adhere  in  rouleaux,  that  they  are  somowhat  granular,  and  that, 
when  tho  drag  is  given  to  dogs  for  k  length  of  time,  the  blood  is  Icsa 
alkalescent  than  normal,  and  contains  in  its  somm  diaAolvixl  coloring- 
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matter.    Aucunliiig  to  Lepino  and  Auborl {Gas,  ited.  de  Streub;i^  188i ; 
Hbo  norcwrl),  lh«  oxygon  of  the  blood  Je  <lwtinctly  decrcaBgd. 

J?/imi'fi(i(ton.— Acvording  to  itn.  Farai-Vajna  and  i\.unia;*awa  {Tir. 
cfiow's  Arckiv,  cxiii.,  18S8),  antifebrin  U  elitniniitod  in  the  enme  man- 
ner as  anilin, — niimcly,  a-t  i>arftmidoi|ff"'"p|  mdnlialii*  Matoaorasky 
is  Blatcd  to  hnvo  obtiiinod  iho  roactJon  of  this  sabatanoe  in  the  unii« 
not  only  when  antifobrin  lind  produced  cyanosis,  but  in  evory  caa«  in 
which  it  had  been  gircn  »t  »ll.  This  method  of  oliminntion  indicate* 
ifant  the  aiiiitcbrin  bivnlcs  u]>  in  the  orgonisiD  into  acetic  acid  and 
anilin,  and  that  Iho  imilin  is  then  oxidized  into  paramidophonol,  «chich 
unites  with  sniphunc  ncid.*  Canii  and  H«pp.  however  (Z*  Pjvyria 
Med.,  Jan.  1887),  afiirm  that  antirvbrin  oiwapas  Anally  with  iho  iirinu  in 
grcitt  part  unaltered,  and  that  only  a  amall  portion  of  it  ia  eoDvortol 
into  anilin  and aeoiic  acid;  but  IrtUlterua  wtill  an  Kumaj^awa  atatea  that 
antifebrin  cannot  bo  found  at  all  in  the  urine,  and  coaHo<|ucntly  that  it 
nndofffoos  entire  decomposition.  I>nt,  Jaffe  and  Hilli^rt  (Zeitschr.  f. 
Physiol.  Chem.,  1887-88,  xii.)  found  ihiit  in  ilog»  aootuDallde  pa«e* 
off  chiefly  aa  o-oxyoarbonol  and  as  paromidophcnol,  both  anited  with 
glyconrouic  and  aulphuric  acids ;  in  mbbita,  chiefly  a«  pai-amidophc^nol. 
paired  with  the  acida.  It  is  probablo  that  the  proportion  of  aQlifobrin 
which  is  decompoaed  varies  with  the  aixe  of  the  dose  and  the  ctindttioa 
of  the  system. 

Kumagawa  found  that  while  small  doses  had  no  definite  eflTuot,  largv 
doses  onormnusly  incroiwcd  the  nilroj^iioimciiminalion  ;  hut  in  "Lepino'* 
ovporimcnta  the  result  varied,  there  being  Momutimoa  an  incroose  and 
somotimcD  a  diminution  ;  while  II.  C.  Taylor  obtninod  a  i>light  tnoreaaa 
(Lab.  PkysiQhg,  Chem.,  Yale,  Jan,  1889).  According  to  Kuma.?awa, 
antifobrin  exerts  a  Dlrong  antiseptic  inllucnoo  upon  intestinal  changes, 
decreasing  the  bacteria  in  the  intestines,  and  the  urinary  tndicai].  I 

Temperature. — Atioinpta  to  dccCdo  the  method  In  wlilch  antifebrin 
inllncncos  tho  bodily  temporaturu  have  been  made  by  Dr.  U.  .V.  Han 
and  E.  M.  Bvanii  {TAfrap.  Go:.,  18ST).  In  liAoen  oxporimcnta  upon 
normal  animnla,  which  in  nearly  all  caMa  woru  allowed  to  run  froe,  Dr.  , 
ilare  obtained  a  dL^tincl  fall  of  tempcnitiin>  from  antirobrin. — •  result  I 
confirmed  liy  Dr.  Kvann,  but  not  in  accord  wilb  tlw  ruRulls  of  Cahn 
and  Hc'pp,  who  foiuxl  that  antifobrin  had  not  n  constant  infliieDce 
upon  the  tempuvature  of  the  normal  nnimah  Dr.  Haro,  employing  the 
calorimeter  ii.iod  by  m^-sulf,  found  that  In  Iho  normal  animal  bcal^liik 
eipalion  and   hcai-produetion  woro  varioualy  affoctod,  in   soma  casoa 

■  Tb*  ohugia  nUsb  eooar  in  •a(ir«lirtn  in  tlia  iritam  liara  M  ts  lb*  th«nj  llMI  n 
modksl  viriuM  are  dapmdaot  upon  ibt  Kbcmlnn  or  uillln  la  Ik*  bl««L  Tb*  (japtoa* 
ptviunnl  by  uillfcbrin  krs  •mtubl;  iloiilat  to  IboM  aawd  bj  unillo.  Tli*^  Dr.  flwiwl 
na'ci  itui  lu  It  am  of  laiUn-pcii-nning  lb*  tjmptamnwara  eebNal  *]r*»Ml>,  tirnttaKi  n»- 
llisg,  linnlliu  curiam,  ilvr)iniTia,  liiadDM*  of  pu|itliv  dJrtnriMDO*  of  Morfbllity,  ami  ■  loo- 
pfnil«r*.|UI  vf  kS* C„  Mfoupuaiol  br  ■  akikad  turtui  in  lb*  otlatiot-maMtt  at Uw Vml 
Ml  -if  iba  D«Bb«r  U  ral  blvxl-corpoelt*. 
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bolDj;  notably  incrpiucd,  in  other  ensM  notably  ilecrofuied,  and  in  othcn 
not  distinctly  itllurcd.  Dr.  KvnnK,  omplopng  the  R'Awonvnl  calorim- 
etor,  also  renchod  Tiiriuuit  results.  In  oleven  oxgionniuntM  lioat^tRKl- 
pntion  was  decroawd  nino  times,  while  hcnt-prodnctiun  was  increased 
four  times  and  decnsasoA  Rvq  timoe.  In  examining  tbo  reeords  of  the 
calorimotric  oxperimonts  made  by  l>rs.  JTnro  anil  Evans  oii  the  normal 
animal,  I  find  tbat  not  only  ttjtl  thp  .nmlal  tfliuiiPMLture  not  fall  under 
the  influence  of  antifobrin,  but  in  newly  every  inslanoe  thero  was  a 
very  distinct  rise,  amounting  in  ttome  oases  to  over  a  di^roe.  It  ie  evi- 
dent, therefore,  Ibnt  thi>so  experiments  cannot  bo  ueod  to  explain  how 
antifobrin  reduces  temperature  when  it  does  cause  a  flill.  The  attempt 
to  reason  bow  a  certain  result  is  produced  by  a  remedy  fVom  experi- 
ments in  which  that  result  was  not  produood  is  necce^nrily  futile. 

In  Dr.  Ilare's  experiments  made  upon  dogs  in  which  fever  was 
eauflod  by  tbe  injection  of  pepsin,  antifebrin  fUled  to  prodnoe  any  con- 
[itant  IkU  of  tbe  bodily  temperature,  probably  because  the  dose  was 
not  large  enough.  In  the  oalerimetric  ntudiee  heat-production  was 
,  DRually  deoTfiaaod,  hnt  dometlmea  it  wa8  innroaaed, — an  assertion  which 
1^ is  also  tru«  of  hoat-diaaipation.  These  oxperinionlii  must  likewise  bo  laid 
aside,  bocaiiAO  tliero  wa^  no  fall  of  temporaturo  caused  by  tJio  anti- 
febrin. In  Dr.  Kvans's  oxpcrimunlH  with  fever  produced  by  the  Injois' 
tion  of  albumotto,  Iho  iinlif«brin  ncurly  always  caused  a  distinct  reduo- 
tion  of  tompurnturu.  In  the  cnlorimetric  studies  tlio  results  obtained 
were  constant,  there  boin^  in  cacb  of  tbe  six  eonnocutivo  oxperimenta 
a  docreaae  in  both  the  hourly  hoat-dissipation  and  the  hourly  heat-pro- 
daction,  the  amount  of  decrease  seemingly  hearing  some  relation  to 
the  fall  of  temperaiuret  It  la  plain  that  a  decrease  of  heal -dissipation 
would  have  a  natural  tendency  U>  ulcv-vie  bodily  tompcraturo,  and 
therefore  the  fall  of  tempunituro  must  have  been  due  to  the  decrease 
of  beat- product  ion,  which  in  tuni  gave  rise  to  the  decrease  in  tho  huat- 
dissipation.  TIio  experiments  of  Dr.  Evan»,  therefore,  so  far  as  they 
go,  indicate  that  in  fevered  animals  nntiffbrin  produMA  a./uU.of-tltAJiau 

TliKBAPKOTics. — Tho  medical  application  of  antifobrin  apjicam  to 
be  exactly  parallel  to  that  of  nntipyrin.  There  is  some  roANon  fur  bo* 
tieving  that  it  is  loss  apt  than  is  aiiLipyrin  to  ptvduco  collapse,  ov  pain- 
Ail  eruptions  upon  tho  surface,  or  other  iltsagreoable  effects.  Thi»  may, 
however,  simply  bo  bocAuse  it  has  boon  less  freely  used  than  antipyrin, 
since  it  ia  certainly  capable  of  having  any  of  these  actions.  Thus, 
Quasi  (quoted  by  Itiach)  reports  a  case  in  which  o)*anosis,  oolIa;>w,  and 
dcAth  were  produced  by  it  in  a  child  ;  I>r.  Marichaux  (Deutf^ft.  MetL  ' 
Wl^chfn8e^.,  xv.,  1889}  one  In  which  four  grains  cAuscd  in  a  child  fire 
months  old  intense  cyanosis,  Axed  pupils,  coldness  of  oxtremitioe,  rapid, 
almost  impcrcepttbla  pulso,  very  superficial  brcalhinj;,  great  sweating, 
complete  unconsciousness,  final  recovery.  I>r.  Dull  (quoted  by  Uiaeh) 
gives  a  case  in  which  about  a  drachm  produced  in  a  woman  voi" 
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cold  fiwoat,  inlCDfleproetratlon.fn'otCQldttees  of  the  extromities.  diUud 
^tipila,  rapid  irrqpilM  ii«ut»actiop,  witboot  complete  loss  of  conscioiU' 
ness.  Aooording  to  i^mbiifzlii  (^Therap.  MonaU.,  iii.,  ISSO),  the  drag 
Mta  very  badly  on  pre^oant  and  nureing  women.  Antifebriu  msyb* 
Bubetltnled  for  anlipyrin  for  the  redaction  of  tempuraturti  in  fuvcr, 
the  relief  of  pain,  and  forlbepreventk>DOf  epileptitormatlackv. 
five  to  fiAeen  grain». 

According  to  Li'piiie  (Zyon  Med,,  vol.  xki^  18S6),  it  will  ralicro  not 
only  the  Qiljfiir^mi.jmina  nf  Hjiini^l  <ii*i>ai>a,  but  nl»o  the  tremors  prodn 
by  muUipIt  tderostt. 

PHENAOETTN. 
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PAenaeetitt,  or  Acetpfixnetidin,  aa  acetyl  dorivative  <>f_n tn i d opli gtioi, 
oryatalliscA  id  taHteletw,  oolorloiiB  iieedlcH,  nlightly  solublu  in  wnicr.  moro 
so  in  alcohol.  It  wan  Urst  experimented  upon  by  O.  Iliniibcrj^  and 
A.  Kaat  {Ctntrallil.  f.  desammt.  Thcrap.,  April,  18S7),  ■who  found  llial 
when  fpvvn  to  dogs  In  do»cii  of  fiflfen-huiidrodtliH  to  two-teotha  of  a 
gramino  pur  kilo  it  liaH  no  «tTuct,  but  in  very  lar^  doses  produces 
vomiting,  irn-giilur  giiit,  hiirriod  n>Kpirat.ion,  and  Homnolence.  followed 
by  goncnil  cyunoniA  and  di^culoriitlon  of  the  blood,  due  to  the  forrao- 
tion  of  mctliKmoglobin.  Mnhnori  {^DeHttek.  Med.  WocJtensch.,  xiv.,  18S8] 
Btato  tliiit  the  muitctilar  woakm-Mit  produced  by  phcnacotinia  of  iipiDal 
origin, and  thaLJiLJimaujLO  doncs  tho^rui»  is  antagonistic  to  Htrycrhninc ; 
also,  thflf  both  ri.'^pin>tioD  and  hwirt  are  paralysed  ty  ityjiccordrng  to 
the  eame  obeer^'cm.  it  !«  chiefly  eliminated  unchftogcd;  and  the  nrina 
gives  a  positive  Troramer's  reaction,  although  containing  no  »ngnr.  Id 
a  series  of  ou  Ion  metrical  expoi-inients,  Dr.  Ott  (Journ.  Nerv.  and  MetU. 
J)iteasea,  xv.,  1888)  found  that  phenacetin  decreases  distinctly  baat-pro- 
d.uctiun  without  producing  distinct  altei-auon  or  blood-promure,  and, 
tncrvfore,  ]irohably  acts  an  an  antipyretic  by  lessening  tho  bcat-prodnc- 
tioo  thniugh  an  influence  ujion  the  nerrotm  system. 

TBRtursirrrcs. — Phenacetin  has  been  largely  u»c4  m  an  sntipyrelic, 
and  for  tho  relief  of  pains  of  siK.^h  characlcr  as  anlipyrin  U  employed 
against.  Pr.  K.  Hoppe  (  Tkrrap.  Monatx.,  it.,  1888)  reports  a  case  of  ft 
student  who  took  thirty  grains  in  ft  day,  which  produced  some  sleept- 
noM,  slight  ptyalicm,  flight  weaknem,  aomo  uncertainly  of  position  In 
sUndlng.  Tho  only  serious  ease  of  poisoning  that  I  knov  of  by  it  is 
that  racordod  by  Dr.  Hollopcter  (Med.  jCews,  1889),  in  which  a  woman 
took  twenty-two  and  a  half  grniiis  in  six  hours,  producing  collapse, 
with  marked  liWdily,  grcit  dyspnoea  and  reslIessneBS,  cold  pempiralfon, 
slightly  dilated  pupils,  endini;  in  recovery. 

There  can  bo  no  doubt  of  the  efficiency  of  phenacetin,  and  it  would 
appear  that  it  mora  rarely  produccB unpleasant  symptoms  than  antipyrin, 
though  urticaria  has  been  noticed  after  its  exhibition  (Mnbnert).  If 
the  8tat«nient8  of  Crombie  (Prtict.,  xlill.,  1689)  and  of  Ilirwhfolilor 
{Deutsch.  Arch.f.  Klin.  Mid.,  xhv.,  1888-S9>~tlial  it  acts  more  grodnalty 
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tlian  other  antipyretica,  and  that  its  influence  dosa  not  readi  Ita  maxU 
mum  for  three  or  four  hours — be  correct,  phenaoetin  ta  probably  the 
moat-  Talgable  of  tbo  antlpjTntioa,  especially  aa  It  seema  to  be  the  leattt 
patuwouft. 

Tballin,  or  Paraehinanitols,  occurs  in  the  forma  of  thallin  sulphate 
and  thnllin  tartrate, — each  a  yellowish-white  crystalline  powdur,  with 
un  odor  eomowhat  ro§erabliug  that  of  the  coumarin  bean,  and  a  salinn, 
bittorish,  aromatio  tasle.  The  sulphate  is  soluble  in  seven  polls  of  cold 
water,  the  tartrate  in  ten  i>arts  of  cold  water.  Fhysiolog^ealljr  atid 
therapeutically  the  preparations  are  equivalent.  Thallin  i»  cvrtAiiily 
a  powerHil  antipyretic.  Acconiing  to  the  reseurclius  of  N.  l^ichisto- 
vritach  {Ctntralbl.  f.  Med.  Wusensch.,  1885,  xxiii.  9J0),  in  tJio  normal 
warm-blooded  animal  after  lh«  ingoation  of  thallin  Uio  bodily  toniporiu 
turo  soinotimw,  but  not  alwa^'S,  fallit,  while  in  the  fovcrod  animal  the 
fall  of  tomporaturo  is  almoat  invariably  pronounced,  the  antipyretic 
inlluoDCO  lasting  two  to  six  honra,  and  not  being  aecompaniod  with  any 
morkod  dopruiwion  of  klood-pruMuro  uDlv!i»  tlio  doso  has  bc«n  aniieoee- 
earily  largo,  when  the  piileo  bocomos  ulowur  and  tho  pressure  sinks. 
Tb«  fall  of  prossuro  is  said  to  bo  p.irtly  tho  rosult  of  a  vaso-motor 
paralysis,  parUy  the  result  of  crdiac  ■  I  ;  ^  -  i  n.  Afcordinj*  to  A.  Ituliin 
{Bull.  Acad^  d.  Me/I.,  xxii,,  Ifift^  i  ilillm  I.  -  ns  tho  destruction  of 
albuminoid  mnttora  in  thobody,  l^Luii  li  .- lij.  '.xcrction  of  uric  acid. 
haa  little  etfout  upon  intoatinal  fernn-iLi.i!i";j,  ariil  ..■.■,|ii'i  lai];,  uUm  h--  iIj.i 
red  blood-cwrpiisclos. 

To  man  thallin  haa  been  given  in  doses  of  &om  four  to  eight  grains 
for  the  relief  of  fever.  It  produces  usually  in  half  an  hour  to  an  hour 
a  fliU  of  t^tppcrfttiinv  :!'•'■  nmjwiiiod  with  i-irct.'riiivi-  e'.v.-nriivr,  ;iii'!  not 

rarely  with  an  en"  ii'  ii..,:'iii  s  !•:*  ryuin)iii'  'li-.i'"l')i.,;, i  tiir  ■  ;-u  of 

tfifl  facalunJBKtrBnj:!'  Ill  many  ciini^H  iheru  liavu  Ijuou  violent  chills, 
tasting  Avm  a  few  jujuiluIs  to  nowmi  hours,  u.->uully  proccding  tlio  rlso 
of  t«mperalur«  utter  tho  full.  Vomiting  la  aomotlmoa  produced,  and 
very  commonly  there  is  diifrrhcca,  which  may  be  aovorv.  Sovonil  ob- 
Berrers  have  also  noticed  albumin  una  (sco  Witn.  Med.  Wochauchrift, 
1887).  According  to  the  experimonUt  of  Pelor  J.  Martin  (  Thfrap.  Gat., 
Uay,  1887),  llie  fall  of  temperature  is  chiefly  dua  to  inoreftand  ilii^ajpn^ 
Jion  of  heat,  although  in  nomv  of  liia  fiwes  heat  produetion  waa  alao 
deereased.  Profo«sor  K.  Kroiii  has  diacovervd  that  a  solution  of  four  to 
fimr  and  a  half  pur  cent,  of  i>ulpli»to  of  thallin  Is  onpablo  of  destroying 
microbeOi  and  Profomor  Goll,  acting  upon  those  suggestions,  found 
that  injections  of  two-  to  iwo-and-a-hnir-per-cont.  solutions  of  thallin 
rejicated  three  or  four  times  a  day,  and  aidi-d  by  the  internal  adminis- 
tration of  the  drag  in  doses  of  throe  grains  every  three  houra,  have 
remarkablo  power  io  ajyaatiny  ftnutrffii^my.  In  glret  tho  irrigntiun  of 
tha  urethra  with  a  odo-  to  one-aad-a^half-pur-cent.  solution  of  ihalUn 
produced  oxoelleot  rosults. 
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Kairin  is  a  gra3nfih-yellow  cryBtalUne  powder,  of  a  bittor  taste, 
easily  soluble  in  water  and  Id  alcohol.  When  taken  intamally  in  doees 
of  from  five  to  ten  grains  repeated  every  three  or  four  bours,  it  pro- 
duces in  a  short  time  a  copious  diaphoresis,  accompanied  ivltb  exoeesive 
dilatation  of  the  cutaneous  tbbb«is  and  a  reduction  in  frequency  of  the 
pulse  and  respiration.  It  is  said  to  cause  dangerous  cardiao  depreesion 
by  a  direct  influence  on  the  cardiac^uacie,  and  to  have  alao  a  very 
decided  influence  upon  the  red  bloodK^orpuseles,  producing  a  peculiar 
hvidity  and  general  cyanosis,  with  threatening  collapse.  The  reports 
in  regard  to  it  have  been  so  unfavorable  that  it  has  not  been  used  to 
any  considerable  extent  in  practical  medicine.  It  has  no  advaniages 
over  ftnfiipyTin  and  antifebrin,  and  appears  to  be  more  dangerous. 


CLASS  II-LOCAL  REMEDIES. 


FAMILY  L-STOilACHICS. 


TacKK  aro  various  aubstancos  which  hftvo  the  powvr  of  ao  affccUiig 
tho  gofltro-iutoaliiinl  mucouii  mumbmno  a»  to  locrooM  tlio  fliocUonol 
activity  of  tlio  vai-ioua  ylamla  aaU  thereby  aid  djgwtioii.  Certain  of 
liiuftQ  aubAtaiiccA  are  of  vegetable  origin  and  of  a  bitter  tunU',  and,  while 
affbcting  marlcudly  Uie  gnatro-mueoua  moinbmnv  as  etimulalltJ^  have 
lilllu  or  no  iufluence  upon  tho  gciivrul  Kjittom.  TIiLt^c  are  the  «o-callcd 
simple  bittirs,  whicli  in  firuviouK  GditioiiM  of  tliiH  buulc  have  been  con* 
bidurvd  uiidur  tlio  gunuriil  heading  uf  tonics.  Although  Miniplo  biUcrs 
inay,  by  iiicn;a»iiig  tlio  uin<iiinl  of  food  takmi,  ulfoct  tho  gunvral  nutrU 
liuit  of  the  body,  it  i»  ovidunt  tiiat  thoy  ai'u  diiitinct  in  their  aotioa 
from  eubeiancoe  hlie  ii-on,  wbich  more  or  loss  directly  induonco  tho 
geoorol  tissues  of  the  organism.  They  arc  esBcnliaily  locally-acting 
<lrug8.X  Probably  all  bttt«r  vegetable  eubHiancoe  are  stimulantA  to  the 
gaHtro-muooua  membrane,  but  in  many  of  them,  as  in  morphine  and 
fitr)-chDino,  such  power  in  completely  overshadowed  by  other  inhorunt 
properties.  Some  of  these  active  bitter  vegetable  substances  are  ia- 
deed  employed  on  account  of  their  influence  upon  the  alimentary  tract, 
notably  quinine  and  siryuhoiuo,  but  in  others  of  them,  like  morphine, 
tho  local  is  entirely  awutlowod  up  in  the  general  influence.  /.By  virtue 
of  their  stimulant  power  the  simple  bitters  produce,  when  in  ovcriloBOS, 
nausea,  and  may  even  cause  active  irritation  of  the  gastro-muoous 
membrane.  They  have  alao  some  tendency  to  act  upon  the  bowels. 
They  are  essentially  irritant,  and  are  contra-indicated  by  iuflammation 
or  over^ouaJliveneaa  of  tho  alimentary  mucous  membrane.  ^  They  aro 
esjwoially  indicated  by  lo»  of  appotito,  when  such  loss  of  appetite  ia 
the  outcome  of  a  dupressed  condition  of  the  stomach,  but  when  it  la 
the  reHultof  gaat ro-iutlammatlon  ihcy  will  do  harm.  A  second  class 
of  HtonmchlcM  are  Uie  so-calleS  aromatics,  which  depend  for  their  &■> 
tivity  upon  tho  presence  of  a  volatile  oil.  They  difl'er  (Vom  the  simple 
bitter*  in  being  more  powerful  but  Ims  permanent  aa  local  stimulunts. 
(See  page  641.)  A  third  class  of  drugs  contain  both  volatile  oil  and 
bittttr  principle,  and  tinilo  tho  properties  of  the  aromatlea  with  those 
of  the  simple  bittcni.    Tlieeu  are  tho  to-callod  aromaik  Maert. 
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SIMPLE  BITTERa 

QUASBZA.    U.8. 

Tli«  wood  of  Sinuu-ubn  oxi-clss,  u  largo  troo,  nutiv«  of  Jamaica.  This 
wood  18  light  both  in  deuBitjr  and  color,  eoniowbat  roaumbling  that  of 
the  hilip-lroe,  but  diBtmguishod  by  iu  intoneclf  bitter  taato.  It  is  kept 
in  the  shops  in~T)iilola  imd~m  raspiogn:  ""TBo  nctjvo  principlo  of  it  ap- 
pears to  be  Qmusin,  an  iuteusoly  bitter,  neutral,  crjralalliDo  principlo 
difloovcrad  by  Winckl«r  (Repert.f.  Pharmacie,  Bd.  liv.  p.  85,  Bd.  Iv.  p.  85). 
Simxrvha,  tho  baric  of  the  root  of  Sliuaruba  ofilcinalia,  aUo  contains 
quaasin,  and  may  bo  substltutL-d  for  quassia. 

PitrsioLootOAL  Action. — (Juajwin  ia  Miid  in  large  dosea  to  bo  aotivel 
poiflotioua  to  iiiKvou,  and  6v«n  to  tnamniiiltt  (Still^'s  Therapeutics,  i.  472 
Huscitinnii,  Die  PjIaKaisloffi-.,  p.  718) ;  but  I  havo  mut  wiUi  uo  deUiled 
•tudy  of  itit  nvlion  except  that  of  I.  Hoppo,  who  oxporituontod  upon 
trogi  {Deutsche  Kdnili,  x'l.,  1859).  Id  doiw«  of  ono  grain  It  usually 
produced  dcalh  in  a  short  timo.  Thu  symptonui  wuro  great  woakneu, 
with,  in  mo8tciwo«,  convulsions  and  Bomutinics  convuUiro  treinblinjtt, 
failure  of  rvapiratton,  and  finally  CMwution  of  cardiac  action.  Tbo 
fiinolional  activity  of  tho  ncrva-truabB  was  much  impairod,  tbnt  ofth* 
mnsclw  to  a  loss  extcut.  Locally,  quasstn  appeared  to  net  ae  an  irrilaot 
as  irell  as  a  powcrfVil  poison  to  both  norvoua  and  muecular  tiMues.  Dr. 
CaupardoD  found  that  in  doses  of  live  niillij^mmes  of  the  pure  ciys- 
talliue  form,  or  lI%-o  centigram iiioa  of  the  coruiiiurclal  amorphous  variety, 
quauin  acta  upon  man  na  a  powerful  bitt4.-r^^iiie,  notably  luormaJag  ^f 
|fae  sccj^otioii  of  bile  and  of  the  urine,  and  causing  some  loosenoM  of  ^M 
tho  bowels  and  itiimulution  of  the  bladder.  Fifteen  miUtgrammM  of 
the  cryKtalline  quunnin  caimcd  violent  ft'uril:i]  IiiiiiTiii'ln  .  1>urnin2J)^n> 
In  tho  a-«ophiiguit  ond  throat,  nuusco,  vuimimi;,  ''^i  ;.  ■  '^cgwive  iwr- 
iE0U8~rc«neB[iiie»i»,  disn-liawi,  mid  very  frequent  micturition,  but  iliniio-  fl 
khed  roiuiLsficCttliDii  (Jiull.  Thernp.,  tiii,  410).  ^ 

Ttii!itAi>Ktmc4i.H^QuiLssin  i«  probubly  the  most  active  of  all  the  simBJo 
bitters,  and  may  do  used  whenever  such  remedies  are  indicated.  In 
caSiM  of  ieaf-ioqmi  in  children,  a  strong  infusion  of  quassia  (3ii  to  Oj) 
afltorda  *  MO»t  harmlow  and  ofHciont  injection. yite  exhibition  should 
be  preccdcti  6y  an  enema  of  simple  wat«r,  after  a  stool,  so  as  thoroughly 
to  wash  out  the  -rectum  and  allov  access  to  every  fold  of  the  reetsl 
mucous  membrane.  The  ofBcioal  preparations  aw  n  tinctvn  (Timtvn 
QitassitB — I  to  9,  U.S.),  doae,  twonty  di-opa  to  a  teaspoonlVi! ;  a  very  ox- 
cellent  watery  extract  (^Ertractum  Quassifp,  U.S.),  which  may  bo  given 
in  pills  containiu};  fVom  one  to  throe  grains ;  and  a  JIuid  extract  {Er- 
tradum  Qaoism  Fluidum),  dose,  five  to  ton  drops.  ^_ 

GENTIANA— GENTIAN.    U.S.  " 

The  root  of  Gontinna  lutc«,  or  tho  yellow  gentian  of  the  Alps.  Thb 
root  occurs  in  tho  shops  either  in  pioi-vsof  various  sisea  and  shapes  but 
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gcnermlly  aevcrftl  iacboe  in  length,  or  o!"-!  in  irunsverst?  "ilic-??,  The 
ittxluro  laapongr.  the  odorliiiijt  but  j.  ciilim  ,  and  the  tii-.r,i  I,;!..;  It 
OonUina  gentitic  asid,  which  was  discovered  by  I.econto  uiid  i-^  tn.-lt  Ioha 
and  phjviologi cully  inert.  Tii«  active  priacipl»  ia  [ii<obabl^-  thL<  j'-ntio- 
pikrin  of  Kromayor,  a  neutral,  oryBtAlline  subsUnce,  of  an  intensely 
bitter  tasto. 

TuKKAi'Eimcs. — Gentian  b  one  of  the  motit  efficient  of  the  eimpia 
hitters,  and  may  bo  u»ed  wbcuevor  such  a  remedy  ia  ihdicalod.  It  ta 
never  ^vsn  in  snhatance,  but  in  one  of  its  propanitlona.  TliOHo  are  the 
compound  tincture  i^Tin-tura  Gentiatue  Composita,  U.S.),  which  contains 
gentian  (1  to  12.&),  bitter  orange  pc«I,  and  cunliimura— (low,  ono  fluid- 
draobm  to  half  a  flutdounce;  th«  watery  uxtract  {Rxtraeium  Gtntiatue, 
TJ.S.),  dose,  two  tofourgrainit,and  Iho  fiuid  extract  (Exlraetun  Qcntiana 
FMdum,  U.3.).  do^e,  ton  ininimt  tu  hnlf  a  fluidrachm.  yThe  compound 
infusion,  fommrty  ofHcinul,  viut  a  vatuablo  prcpunition,  containing *$oni« 
alcohol,  and  much  u»cd  in  dosoa  of  ono  to  two  fluiJounuos. 

NBOTANDRA. 

Btbeent  Bark  is  the  bark  of  Nvdandra  Rodini,  n  liir^^  tm  whiidi 
growH  in  Guiana  and  the  neighboring  partti  of  South  America  and  is  nsed 
io  sbip-huilding  under  thu  name  of  '' grcguJisBCt."    It  occurs  in  largo 
-flat  piccw,  and  contains  an  Hlknbi<l  wliii-h  was  discovered  by  Dr.  Mao- 
^lagui,  of  iildinburgh.    Accoi-dia^  to  the  rwearobes  of  Walz  (iV.  JaKrb, 
•^tm.,  I86I,  xii.  302)  and  of  Fiaokigor  (/6id,  1869),  Uiia  alkaloid  in 
identical  not  only  with  Buxitie,  obtained  by  Faune  in  1830  from  Buxua 
eempervirens,  but  also  with  Pelosine,  discovered  by  Wiggei's  in  Parelra 
brava.     Bebferinf,  or,  as  it  should  he  called,  buxine,  is  whitish,  amor- 
phous, inodoraus,  very  bitter,  very  nllghlly  soluble  in  water,  IVcely  so  in 
other  and  alcohol,  and  forma  uncryHlnllixablo  sult^.      Dr.  Mnclagan 
found  a  second  alkaloid,  Sipeerine,  in  bubovru  bark,  but  it  Is  probably 
only  altered  bcbcerine. 

VaYKtinxtotCAL  Action. — Our  knowl«dgo  of  the  influonoo  of  behoorino 
upon  tbo  systvm  is  uxcuedingly  tncomplolo.  Alban  (^Virchotc's  Archiv, 
Bd.  zxiT.)  found  that  tbroo  grains  introduead  bencAth  thv  skin  of  a 
largo  fh^  produead  death  in  six  and  a  half  houn.  Thuro  was  fimt  a 
period  of  quiet  with  accelerated  breatliing,  then  tonic  and  clonic  gonoral 
convuliiions,  souminL;ly  nssocintod  with  inuscuhir  WMknciu,  but  with  no 
inereaso  of  tho  reflex  activity.  Professor  Bins  ( Virdhoic's  Archiv,  Bd. 
xlvi.  p.  130)  has  dot«nnined  that  boboorine  exorts  some  doslnietivo  inBu- 
ODOe  over  inAisorial  forms  of  life,  but  that  it  is  in  this  respect  not  nearly 
so  powerful  as  the  cinchona  alkaloids. 

THEBA?BUTic»,^Bebeerin6  was  originally  proposed  by  Dr.  Uaclagiin 
ns  a  substitute  for  quinine  in  malarial  diseases,  and  has  been  quit«  extcn- 
sively  tried,  ft  appears  to  possess  some  antiperiodlo  powers;  but  ihuy 
very  probably  are  not  superior  to  those  of  the  more  powerftil  simple 
bitters,  and  are  cortaiuly  vnry  inferior  to  those  of  qulnia,  so  that  bobeerino 
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t*  at  prosciit  very  •o1<lom  if  ovur  «m<L    Tho  unoAlciniU  AulphnU 
bo  givvu  in  A«tduiat«d  •olution  in  doiicA  of  from  ivro  to  fivo  gimlna. 

HYDRASTIS.     U.S. 

The  rhisome  of  Hydmsiti*  Cn»aden!<iit,  an  indif^noutt  pcrenninl,  com- 1 
mooly  knuwii  aa  Oolden  Seal.  It  conlaiiu  llio  iilk«l<nd«  hj/drattine,** 
berUriite,  and  probably  a  third  ulkalold.  xant^puceint, 

PnraoLOOiOAL  Action. — 'According  u>  Falcic  and  Guonato,  toxic  dones 
of  berbaine  eauso  in  do^  roalleasnesis,  oonvulsivo  trumblings,  thlral,  and 
dinrrhiBii,  and  finally  pnriiikl  pamljitiM  of  iho  liicxl  logH.     From  wvon  to  I 
filloon  grains  of  it  killvd  rabl>it«  in  from  viglit  to  forty  hoara.    Tbcaymp- ' 
toma  wcro  incroMod  fro'iuvnoy  of  roepinitiuii  and  trumblings,  followed 
by  dvorooM  of  Xlio  rat«  of  breathing,  puriwiH,  pamly^a  of  tb«  bind  log*, 
great  liyHpncNi,  and  tinnlly  convuUion^     Both  Dr,  Schurlnow  and  Curol 
(duo  Lnnd.  Med.  R<x.,  Oct,  11,  188(J)  agruo  that  bcrloritio  caufoa  th«^ 
nrtcrial  prc«suro  to  full  rapidly  from  raso-motor  paralyHiK, — Sohuriuovr 
affirming,  howuvur,  th»t  latu  in  the  poieoning  tliu  peripheral  vnguH  i^j 
pnralyKod,  Curci  that  that  norvo  is  not  nlTcotoii  nt  all.    The  huart  \»  at) 
fiist  aiowod,  and  altorwards  rendered  moro  rapid,  the  miiitculur  fibroa, 
MOording  to  Card,  b«ing  finally  paralysed.    The  ronpimtorj'  contra*, 
aro  deproesod.    Abdominal  porisUilaiM  i«  greatly,  uumaaud.    Tho  urtne^  j 
(iftcr  loxio  doBM,  bocomc*  albuminous  and  sometimoH  conUins  i-pTHio^ 
ijal  costK,  wbilo  nttor  death  the  Icidiieyn  oru  found  inflamed.    (Curci.)  < 
The  aotion  of  tho  drug  on  the  nervous  ey^m  THfboblo,  bat  tb«re  u| 
finally  loss  of  volunury  power  and  of  reflex  activity,  and  also  of  sen- 
Bation,  the  anfestheeia  being  according  to  Curci  of  central  origin,  but ' 
aocording  to  Suhurinow  the  rwull  of  pamlytus  of  the  seoMry  DcrTe- 
trunka.yin  man,  aa  yet,  no  violent  symptoms  have  boon  recorded  at 
produced  by  burberine.    Bucbner  tool:  nearly  twenty  ^i-ains  without 
cauung  anything  more  serious  than  a  [oose  stool.  If  As  a  bitter  tonic 
It  had  bu-sn  used  by  various  physicians  in  iloses  of  fVom  two  to  five 
grains,  and  its  action  injlib  doso  appears  to  be  that  of  a  simple  bitter.  < 
it  may  be  given  in  pill  form  or  dissolved  [■>  alcohol. 

The  dominant  alkaloid  of  bydrastis  is  ht/Jraxline.  In  toxic  dosaa ' 
It  produces  spinal  tetanic  convulsions,  increased  reflex  activity,  and 
death  from  cramp-asphyxia  or,  if  the  dose  baa  been  very  largo,  from 
general  paralysis.  (Uarlholow,  Xfoyii's  Drags  and  Medicines  of  AorfA 
America;  Mays,  Therap.  Gas.,  1880;  K  I'alk,  Vircho\e'«  ArcKiv,  Bd. 
exix.)  y  After  death  the  excitabilily  of  the  motor  nur^'es  is  below  normal, 
probably  from  exhaustion,  as  the  drug  appears  to  have  very  little  direcCl 
action  on  the  ne^^'e-fibre,  and  according  to  Falk,  the  motor  excitation  | 

*  FrcuoJ  *nd  Will  toaai  that,  bj  oiidiillen.  hjjrwlins  li  eooirerleil  loM  iifintiimin  ] 
ftnd  oplaalij  Bcld.  A«aa(diD2  to  Fmlk,  hitdruliniii«  !■■  pamljnnl  to  the  inatqr  nia  ot  Ibf  I 
fpUial  gonli  •D<l  U  wUhoQt  lotloa  apon  IbebMrL  bnt  nUat  th*  aidri^  prttiutr  lij  ■  < 
nM.DOhir  ■■ImaUllM,  sod  *Iam  tb«  palMbracratrloTigi  )iinial*iion;  shta  la  i 
iOM  it  kilb  by  rwpinlorj  |i«mljti*. 
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AoAjmp^lyaii  are  oJCspUui!  origin.  FWllc  affirms  that  hydrastitw  whon 
brought  in  oont«ot  with  tlie  muiiolea  directly  parnijrzos  ihcin.  Dr.  Uitys 
found  that  given  internally  to  fvoga  it  causes  anrosthosia,  which  is  not 
prevunlod  in  a  log  by  lying  the  ari«ry,  alibougli  the  alkaloid  when 
brought  io  oonloct  with  a  norre-truiik  paralyses  it:  eo  that  it  probably 
upon  both  the  MiiMiry  vord  and  the  sensory  nerves. 

our  Icnowlijdgo  v(  the  action  of  hydraatine  upon  tbs  circulation 
chiefly  indubtod  to  Fdlnor  (  Wien.  Med.  Jahrbiuher,  iSsS)  and  lu 
(FircAoic**  ArcA.,vxix.,  1890).  When  injected  into  llie  vein  of 
animai  it  pt^roducoa  an  immediaui  fall  of  prwdure,  follows)  by  a 
marlicd  rieo,  whit-b  continues  ior  n  length  uf  tmu%  tinlcM.H,  indeed,  the 
original  dose  haa  bo>.<n  rory  lar^jc,  whon  the  priMtauru  fulls  progruMivcly 
until  death.  The  Grst  or  primary  fall  of  pnwsurt;  appears  to  bo  wanting 
afler  subcutaaooos  injection  (l-'alk),  and  is  probably  duo  to  thu  dirucl 
action  of  tha  coDOentrated  drug  upon  the  heart.  Accoi'ding  to  Pvllncr, 
the  rise  of  arterial  pressure  is  not  proventud  by  previous  section  of  the 
splanchnic  nervo  or  of  the  spinal  cord  high  up ;  if  these  observations 
be  correct,  the  rUe  muttbe  4it&.eilhier  ta  heart  stmulalion  qr_to_  tdion 
upon  the  vettda  lO^qpaetitea.  Pnik,  indeed,  believoa  that  the  drug  con- 
truota  the  blood-vwaeb  by  acting  upon  the  vaao-mot^tr  jCBUiies,  but 
certainly  doos  not  establish  this  bcHuf,  although  after  chloraliuition 
faydmstino  failed  to  elevate  the  prcanuix'.  In  the  uxpcrimenta  of  I'^lk 
bidaU  doecti  of  hydnuiino  alowod  the  action,  but  iucrcused  the  energy, 
of  the  iaolutod  tVog's  heart.  It  eocms,  thoroforu,  natural  to  suppoM 
t^t  the  ri*o  ia  of  eardJao  ori^'in  ;  but  Foilner  disbolievw  this,  especially 
because  the  rise  ooours  when  the  pulse  is  very  slovr.  It  ia  plain,  first, 
that  the  reasouing  assigned  by  Fellner  is  not  sufficient  to  prove  that  the 
drug  ti>  not  ohiotly  a  cardiac  touio;  eeoond,  that  before  Aill  oouolusions 
can  bo  reached,  further  physiological  experimentation  ia  necossarj'. 

Dr.  .Slavatinaki  aasertathatfinally,  in  hydrastine-poisonlng,  the  vaso- 
motor centre  is  paralyzed ;  and  It  socins  proven  that,  when  brought  in 
eufflciunt  amount  in  contact  with  the  expoHt>d  hitart  of  the  frog,  the 
alkaloid  cau-ics  diaatolio  orrost ;  so  that  it  is  probable  that  the  final  fall 
of  pressure  in  due  to  deprmion  of  both  htart  and  veuo-motor  t^trm. 
The  pulae  unilur  the  aclToDorthft  drug  ia  slow,  which  Palk  bcItovM  to 
hftdue  to  ocntriovagi  stimulation.    Tho  linal  arrest  Uic  same  nuthority 

iribea  to  paralysis  of  tho  automatic  cardiac  centres.* 


■  la  s  iwmt  alobnntB r«MM«h  bi(b«  tlni»niiy  libonitarlnbjr  1117  swlManl,  Mr.  David 
Cenia.  tb«  (altuning  raaulu  in  i«R*rd  Io  hjdnuiina  *n  tutted  to  hiT«  beta  raMhad.  Tba 
iD*m<><r  hIII  tppfu  In  dvUIt  tm?  (borl);  : 

■■It  hu  bvvn  fouad  tW  Ibe  convaltloai  produotil  hy  b^drMllna  araof  vplnal  «rlgtii| 
that  Id  ■mall  d.>iM  the  alkiluid  borsu**  r«li«x  Mllrll;  hy  Btlmiilittinii  lb«  iploal  mrd,  »hlla 
In  lanca  doH*  It  tuacn)  reflex  tcMi'xlj  by  flnt  Mimulallnji  5ot>«hcin<iit'<  oanlt*,  and  itnorirard* 
pkralyiiag  Iba  sonl  ilwir;  Ibac  In  lulBelciic  doas  th«  atkalolil  deilroji  oleliablllt?  of  tba 
mawalar  tlaius  (Ineludins  Ihn  burlmuaolo),  and  alM  of  the  fScrrnt  or  mntor,  and  of  tba 

e' ••DMry  norvs.  anl  tbat  looallx appliad  It  Hell  u  tn  anmtbMlot  that  In  •iiikll diiM* 
ta,  aaJ  in  liirfg  d')*!*  dlmlnlibaa,  lbs  palie-ratai  that  U  Mti  up'.'D  lti«  tardio- 
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Both  Fttllnor  nnd  Slavntiiukl  nRIrm  tliitt  hjrdraetino  has  a  dietioi 
•obolic  action,  cntuing  nlarinfl  eontmvtions  id  the  non-prcgnnnt  utoroa, 
nn<t  abortion  iu  prvgoaut  rabbit*.  Dr.  Slavntinski  reports  n  case  of 
premature  lubor  produced  by  hypodormic  inji.'^tioiu  of  two  to  tbreo 
gnimmce  repeated  daily.  Dr.  Mays  has  found  that  wheo  bypodenni- 
cally  iDJooted  io  doses  of  one-eighth  of  a  )^tn  it  produces  a  distinct 
lowering;  in  the  fVoquency  of  the  pulae,  with  some  apparent  increoao 
in  the  force  of  the  circulation. 

TaEKAPKDTics. — Under  the  name  of  hj/drattin  there  la  sold 
morcintly  a  substance  consisting  of  berberine,  bydraaline,  and  probabi 
some  raain.  Employing  this  reaJnoid  mixture.  Professor  Rutlierrortl 
{Brit.  Mtd.  Jown.,  1B79,  vols,  i.,  ii.)  found  in  bis  experiments  upon  tfan 
lower  animals  a  mnrked  increase  in  the  biliary  secretion.  When  locally 
applied,  tJio  preparations  of  hydrastis  liave  a  varf  remarkable  olT< 
H|)im  the  mucouit  membranes.  They  have  been  used  with  antortvd  e 
oollent  roMulta  In  chronic  gaatro-inUsUnai  catarrh^  Mpodally  llioso  d 
to  i^ooholio  cxcessoi.  Dr.  Uays  believes  that  tho  drug  is  oseihl  in  thoi 
oases  not  only  by  its  action  on  tho  alimeutary  tract,  bat  also  by  i 
stimulant  influence  upon  the  circulation.  In  the  second  stages  of  gonor- 
rKaa,  after  the  acute  inflammation  ha«  been  subdued,  hydraetlo,  or 
tHe  fluid  extract,  Huspondud  in  mucilage,  is  of  very  great  sorvioe.  Fire 
grains  of  the  oommortini  impure  hydraitlin.  or  tun  to  twenty  minims 
of  the  fluid  extract,  may  bo  used  tu  the  ounce  of  injection.  It  is  prolv 
ablo  that  In  otoiTbaa.  nosat,  vaginal,  and  other  mucou«  catarrhs  equally 
good  results  might  he  obtained.  Hydrostin  hot  alao  been  employed  as 
on  antiperiodic,  and  pn^bably  has  the  action  of  a  aimple  bitter  upon 
the  stomach, 

Tlio  proper  internal  dose  of  pure  hydrastine  cannot  bo  oonsldoi 
u  settled ;  tho  commurciiil  hydraslin  varies  in  its  con»lituUon,  and  ma; 
oAoQ  bo  given  in  <Iosu«  of  five  to  ton  groinA.    Tho  <loso  of  tho  p' 
alkaloid  ta  given  by  Dr.  Mays  as  one-founh  of  a  groin. 


CALUMBA— COLUMBO.    U.S. 

Tho  root  of  CoccuiiiH  paUnatua,  a  climbing  vine  of  Moaamhique. 
occurs  in  the  8hops  in  Iransverae  dink-like  alicua,  oval  or  circular  in  oat- 
lino,  one  or  twu  inchot  in  diameter,  of  a  sjiongy  textura,  having  a  yeUov- 
isb  surface,  a  very  bitter  laHte,  and  a  Hlightly  aromntiu  odor.  It  contain 
a  great  <leu1  of  starch,  besides  berberine,  and,  it  h  suid,  in  loaaer  omonat, 
Cohn^in,  a  bitler  noutntl  principle  cr>-i)lutlixing  in  rhomboid  prism 
or  noodles  Dr.  F.  Ruux  {Com}>tr*-Rendu»  S-k.  Biohif.,  1664,  i.  33)  has 
found  that  Columbia  given  to  jiiguons  in  dot<>M  of  too  oontigrmmmes 

iabibiluij  svnliH  *oil  iba  hnirl-iDDialc  i  th*t  IL  Imren  nrtirlal  prannr*  bj  Mtlnjt  both  on  tk« 
hfl^Tt  Mad  trn  tho  tvo.tnotor  «yilrm ;  Ibht  it  Artl  incttattm  nait  ftft4rviutlii  clioiiaLi^aa  U* 
mpInUorj  naroiBMU' 'Oil  S<»>l,rkill>  Ibrough  the  rei|-lr»t<on|  tbtl  U  hM  k  pOWMful  4a*tM 
opon  IbaMllafjiMnUM^udiTliHiIoaaUj't^liadauUMMnlrutiuiitoriliipapll^MtfVit 


STOitACUICS. 


669 


prodaoes  death,  preceded  by  failui-a  of  tlie  appetite,  markod  aigna  of 
gastro-iiite«(iiial  Irritation,  and  Jaundice. 

THEaAPEDTicR. — A  bitter,  iilightly  uromatlo  tonEc,  uHoflil  Ks  a  nto- 
nftobic  in  coaca  in  which  a  Himjilu  bitlcr  h  indlvatod.  It  lit  not  umkI  in 
substance.  JCltA  prepanitions  an!~a  liitctun {Tinetura  GihmbtK^l  to  9, 
U.S.),  doao,  ono  to  two  Iluidraclima;  and  n  fluid  extract  {Exlraetum 
l^lumbic  Fluidum,  U.S.),  doMO,  filtvun  miiilmit  to  half  a  fluidruchni. 

EUPATOBIUM-THOBOUGHWORT.    U.S. 

The  horbnl  piiriH,  gnllmrod  oflur  flowering,  of  tbo  indigonous  Etipnto. 
rlatn  pcrfollutum,  a  tall,  coanm  conipoitlto,  rucognizablo  by  its  perfoliate 
leavM,  throii^li  whuso  cvntro  grow  tliu  Mtoins  and  bmnchge.  Thia  dnig 
given  in  cold  infiiMion  (3i  to  Oj — do«o.  fji-ii)  Is  nn  efficient  but  dis- 
ngroeablo  bitter  tonic.  Its  chief  employment  is  nn  a  eiidoritic.  The 
hot  inl\)8ion  when  tnlcun  freely  (fiTo  to  nix  ounces),  tbe  patient  being 
wtll  ooTorud  in  bod,  producer  fVce  Mwvating,  nn<l  has  been  very  larj^Iy 
mod  in  "genonil  cold*,"  musatlar  r/tetimatism,  etc.,  for  this  purpose. 
The  only  objection  to  tho  remedy  is  it»  disiii^reoable  (asto.  In  tho  dose 
of  A  pint  the  inAision  hnM  boon  employed  as  an  emetic.  Tbe  Jluid  'eX' 
tract  (Extrtictum  Eapalorii  Fluidum,  U.S.)  mny  bo  used  in  doses  of  a 
fluidntchm  to  a  Auidonnco. 

CuiuATA,  U^.,  tbo  borb  and  root  of  a  plant  growing  in  tbo  north- 
ern part  of  India,  is  one  of  tlie  bcot  of  the  »implo  bitten,  and  in 
believed  by  some  lo  exert  a  peculiar  InfluoDCO  over  tho  liver.  ^Thoa- 
ever  a  simple  bitter  is  indicated,  tlib  drug  may  be  employed,  especially 
if  a  cholngoguo  action  bo  dodircd.  Tlio  talid  extract  Is  an  oxoollent 
preparation  in  doses  of  ono  to  ivro  gnUns ;  the  fiaid  extract  (  Extradum 
VMrata  Fiuidum,  U.S.)  may  bo  giron  io  doics  of  five  to  ten  minima, 
and  ihetinctMTe  (Tinetvra  Chiratas—V  to9,  U.3.)  io  doBcaof  afluidrachm. 

PRUNUS    VTHGINTANA— WILD    CHERRY    BABE.    U.S. 

Wild  chciry  bark  is  tbo  product  of  Pninus  (Cerasmit)  noroiina  or 
wild  cherry  tree,  not  of  I'runus  Virginiana  or  c h ok e-c hurry,  m-hose 
name  it  bears.  It  occura  in  piocos  of  various  Hiseit,  usually  without  opt- 
dermis.  Tho  color  Is  a  roJdish  cinnamon  ;  Uie  tonto  alightly  astringent, 
bitter,  and  peculiar,  rosombling  that  of  poiiohjloaTW.  It  contains  tannic 
acid,  tntt<ir  extractive,  amygdalJn,  and  emuliun.  Amtf'jdnlin  Is  a  nitro- 
genous, cr^'^tntliKiiblc.  oiioriwrfilucoeide,  of  a  elightly  bitter  tOAte.  It 
is  soluble  in  wukr  umi  alcohol,  but  not  in  other.  Emulyin  in  an  albu- 
minous principle,  which  is  sol u bio  in  water,  and,  lllcc  Other  forina  of 
^bumen,  is  coajiulnted  by  boat,  alcohol,  acids,  ©Ic.  When  amygdalin 
in  watery  solution  is  brought  in  contact  with  cmulsin,  it  is  decomposed, 
forniin^  prussio  and  formic  acids  and  a  colorleea,  thin,  volatile  oil,  which, 
when  ^re.  has  a  peculiar  ajp-oea hie  odor  and  a  burning  twto.  Accord, 
ing  to  Liebig  and  Wfihier  (iinn.  Chem.  Pharm.,  xxii.  !>,  seventeen  gruinti 
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9f  amygdalln  ^old  on«  of  hy drocyanio  acM :  therofbre,  If  thirty-fbttr 
graiiut  of  amygdalin  be  mixod  with  Hixtjr-silx  grciitu  of  nn  omuWon  of 
svect  alnion<)fl,  n  Iwo-jwr-cont.  (by  welg^lit)  »olulioD  of  hy<]r>oc}'SiuiC| 
■eld  will  be  formod. 

PuTSioixwiCAi,  Actios. — Amygitnlin  admininlcrod  by  iUolf  i«  nearly,] 
if  not  (]uito,  wttliout  ofTuet  upOD  tiio  orgnnuni.     WidUnanD  and  Doak  i 
(Huaemnnii,  Die  Pjtamtiutoffe,  p.  688)  took  m  much  u  sixty  grains  of 
it  witliout  inducing  any  offv^t,  and  tbotr  result*  bare  been  confirraod  by 
Roil  and  othen.    Tyohmann,  it  is  true  (Ibid.),  fband  that  nt  timoe  fifteca  ^J 
grain*  of  it  by  the  moulli  wore  iwfficient  to  eaiuo  death  in  the  rabbit  ;^^ 
but  EoUitcor  and  Mullor  have  shown  that  this  was  ovin^  to  its  heiag 
converted  into  pruMio  acid  by  the  cmulsin  contained  in  the  groen 
herbage  in  the  stomach  of  the  rabbit. 

'riiKaAPCUTic8.)^In  wild  cherry  bark  properly  adniinist<>rod  then 
are  throe  nclivo  ingredients, — taiiuic  acid,  bi^nr  e attract; rtt,  and  pruaaic 
add ;  and  to  their  combined  action  the  general  offoot  is  due.  Aa  the 
tannic  acid  is  io  smatl  quantity,  iu  influence  is  not  marked ;  but  proba- 
bly  aome  of  the  repuiaiion  which  the  remedy  formerly  enjoyed  as  being 
tiaellil  in  the  nigbt-ewcata  of  phthisis  was  due  to  iu  The  amount  of 
prusslo  acid  in  Prunua  Yirginiana  b  too  small  to  hare  any  perceptible 
elTuct,  and  I  have  never  been  able  to  detect  any  influence  produced  by 
wild  cherry  baric  other  than  that  of  a  feeble  aatjingent  and  tonic.  It 
has  been  vcrj'  largely  u-ied  in  phthisis,  and  hoa  been  supposed  not  only 
to  aol  as  a  tonic  and  aHtringont,  but  also  to  $Jcytfl  ealmaiiv^  JnfltKipeo 
on  the  ncrrous  Bystem. 

The  in/usim  {In/Mum  Prum  Firy('ai(in« — 1  to  26,  U.S.)  iajMofki)  na^. 
M^adjijTgnt  to  other  toni^,  ospccinljy  <uiljihuiic_adfl,  in  dAUitf  with  a  \ 
tendency  to  nig^JdU^sn.t£jJi]inngq2axiikaiafi<!<>  fr?m amite diwaiw.  The 
duso  is  one  to  two  wineglnMftalfl.  Ob  aoootut  of  its  pleasant  taittu  and 
its  traditional  reputation,  the  tyrvp  (Sj/npua  Pruni  Virginiinar,  U.S.)  is 
often  employed  as  the  basis  of  cough -mix  lures,  tbt! /lutd  extract  (Ez- 
tractvm  Priini  Virginians  Fluidum,  U.S.)  may  bo  given  in  deoca  of  fi-um 
half  a  fluidrachm  to  a  dnichin. 
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The  aromatie  oils  are  eMcntially  local  irritanta,  can»!ng  when  taker 
Into  the  mouth  u^tjCiwe  burniDg_p9iu>  and,  whcn^ct^nfigfid  nmn  thu  skin. 
nibefuction,  bHdtcring.  and  finally,  if  the  contact  be  very  prolonged, 
mora  destructive  changes.  Internally,  taken  in  very  birge  doses,  thoy 
cau-«e  burning  ^in  in  the  stomach,  incn.\-L<>cd  activity  of  t^9i[i£0.Vhi(4U»> 
and  a  species  of  intoxication.  In  snlticiently  largo  quantities  tboy  aru 
irritant  narcotic  poisons.  When  administered  in  thenpoutic  doses  Ihvy 
act  almost  exclusively  upon  iho  alimentary  cnnal.  As  compnivd  wiih 
that  of  the  simple  bitters,  tboir  Influence  is  more  poworAil  aiji|  innw 
transient.    They  do  not  |ierman«ntly  increase  the  digeatlrejioweri 
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aimply  ipcreme  actloa  for  the  timo  being.  Thoy  »Po  omployod  chiefly 
—la  uLye  piiggenoy  to  Mttw  toniw;  us  airminatives,  to  fltimuliito  tlio 
LntflAtlnes  to  contract  upon  and  expol  6ntiu;  to  provont  tho  griping  of 
porgaUvea ;  to  diaguiae  the  taslo  of  medJoiooa,  nnd  to  rondcr  nnuiMitiing 
drugs  ajjeeptablato  tha  atomach ;  and  to  act  as  condimonts  and  aid  in 
tho  dlf^tion  of  the  food. 

Injuctod  into  tho  da-tilatlon,  mont  volatUo  o]\a  lower  tho  blood-prcas- 
aro  by  dopreaaiDg  the  heni'l'-t  action,  and  otod  in  conipurativcly  small 
doKCA  niay  cauBO  tmmudialu  dinatolio  aircHt.  In  thiaroapcct  oil  uf  clorea 
iM  ono  of  tho  mout  powerful  Their  cardiao  action  ia^undoubtodly  direot 
and  njHm  lUu  IhuiI  iiH.li':  other  inii.4r-ul»r  fllnicluroii  would  nuuin  to  be 
Himilarly  afltictt^'d,  [i.'<  i!.  K(i!n>rt  hun  fgtind  thai  the  oil  of  macc  directly 
lowcm  miweular  uxcitability  (^Areh.f.  Hxper.  Path.  u.  Pharm.,  xv.  22). 

Somo  of  Ihu  tonic  dnij^  containing  a  votatilooil  also  havu  in  thoiu 
a  bitter  principio  which  modifies  their  action.  Such  ilrug^t  may  bu 
known  as  aromatic  bittcrt;  as  bitters  thoy  are  leM  powerful  llian  Much 
drugs  iM  quajwia,  and  are  especially  indicated  where  the  stoouicb  is 
ilolicato  and  ^«)y_Djuisoatc^l. 

Injiammati'on  of  the  stomach  or  boweU  is  tho  chief  contm-indicutiou 
to  the  u=r>  "f  uromatice.  Unlike  the  simple  bitters,  they  are  often  very 
uaeflil  III  'T  v/uni  of  nen'oua  irritability  or  of  rotaxatioo,  when  no 
decided  iiiflumninlionOJiiats. 

ThtM'e  i^  one  property  which  is  probably  common  to  tho  aramalio 
oila,  and  which  may  therefore  bo  mcntionod  hero  with  propriety,— 
vix.,  the  power  iiT  iriilui  itir-  I"cal  atuL<!iilieHin.  In  China  Iho  oil  of 
popporniint  hii-<  i'hL'  I'n  u-.<il  Igcally  injicuralj^a;  and  my  own  cx< 
perlenco  vriih  our  native  oil  is  in  accord  with  that  of  Dr.  A.  Wright 
(Xond.  Lnnert,  IBT4,  ii. ;  i>c«,  niMO,  Gaz.  M(il.,  IST-t)  in  findinfc  It  eHi-fient 
io  penralgia  and  sabaciite  rhoumatism.  A  rng  soaked  with  it  should 
bo  laid  upon  the  part,  and,  when  the  btirnini^  is  no  longer  endurable, 
cosmolino  applied.  Tho  power  of_oiI  of  cloyos  in  benumbing  sonaitive 
dentino  or  exposed  norve-pulp  is  well  known.     (See  MEJ^rnoL,  p.  607.) 

CiNNAuOMCJi.  U.S. — CiKnamon  is  the  bark  of  Clnnamomum  xey- 
lanicum,  a  native  of  Ceylon,  and  of  C.  aromaticum,  growing  in  China. 
Ttio  finent  variety  of  cinnamon,  that  from  Ceylon,  occurs  in  long, 
eloitely-packed  quilla  of  a  thin,  very  aromatic  bark,  Casaia  bark,  or 
CAinrtf  cinnamon,  is  coarsor,  nioi-e  "broken,  and  less  aromatic.  Both 
varioliOM  contain  tannic  acid  and  a  yellowiiih  vtj|6lilaj»'f  {Oievm  Cinna- 
momi,  U.S.),  which  on  ncoonnt  of  its  great  ft-ngrance  and  very  ploaaaot 
^^■bste  is  largely  tuod,  in  dnses  of  from  ono  to  throe  drops,  as  an  adju- 
^pBant,  or  to  disguiM  the  flaror  of  loss  agreeable  drugs.     Cinnamon  wafer 

■  {A^ua  dnnamomi — f^M  to  Oij,  U.S.)  is  ueod  solely  tta  a  vehicle.  Tho 
I  spirit  of  cinnamon  (Spiritus  Cinnamomi — oil  1  to  10,  U.S.)  ia  admini*. 
I      tored  in  dosoa  of  half  a  Huidrachm ;  the  tincivrt  ( Tinctvra  Cinnamom\ 

■  — I  to  10,  U-S.)  in  doses  of  one  to  two  fluidrachms.    Pulvis  Aromaticu. 
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V.S. — Aromatic  Poieder  (dnnumon,  ghigcr,  CMrdamom,  nulmogs). 
^cgant  citnninativo  powder;  doHo,  icii  to  Iwonty  grnias. 

Caktopbtllus.    V.B. — Govcs  an  the  unoxpnodod  flowore  of  Ctayo- 
phylliu  aromaticuB,  «  tr«o  growing  in  tho  Molucwt  laknda.    Thia  aro. 
matic,  lar;;cly  uaod  aa  n  Hpicc,  contains  an  oxcwdingly  pungent  volatUo^^ 
oil,  oUlcinat  as  Oleum  Cargophylli.    Thia  is  a  yollow-i§h  oil,  beconunj^^ 
dark  by  tigo,  which,  beeidoe   being  used   as  a  oarmiiuttive   and   an 
arainatic,  i§  often  cmployod   to  bonunib   Bensitive  dentine,  or  ovon 
exposed  pulp,  io  £ariea  of  the  tootJi.    Dropped  on  a  piooo  of  cotton  atid 
placed  in  tbo  cavity,  it  will  A-oqucntly  care  tooltinchc.    Dcao,  one  to 
two  drops.    The  infimon,  or  rioiw  lea  (^In/uxvm  Caryophylli — 3''  W  Oj)p  j 
la  mudo  with  boiling  water ;  the  dose  ia  a  n-ineghias(UI.  ^| 

MrsiSTiCA.  TJ.S^ — N\itv\«g  is  the  kernel  of  the  fruit  of  Mj^Elica 
niOBChata,  a  tree  inhabiting  tfao  Ktolncca  IntandM.  TI)o  nutmeg  containa 
both  a  fixod  and  a  volatile  oil.  Alaco  {Macit,  U.S.P.)  is  tlio  ariUus  or 
outer  imperfect  Hupernumcrary  coating  of  tlio  ticud.  It  conluins  a  vola- 
tile oil  identical  with  that  of  the  nutmeg.  Tho  nutmeg  is  possceecd 
of  nitrcotic  power,  and  it  is  said  that  ono  ur  two  when  tiikon  will  pro- 
duce a  dreamy,  half-unconscious  condition.  Jn  a  boy  aged  about  elglitl 
years  fatally  poisoned  by  nn  unknown  quantity  of  nutmeg,  there  vut\ 
complete  coma,  with  suppression  of  urine  and  respiratoiy  parntj-aJal 
{N.  Y.  Med.  Record,  Nov.  1886).  Partit  of  five  nutmegs  produced  in  a 
boy  dizxinens,  followed  by  quiet  unconscioiisneas,  great  muHcuhir  reUx- 
atloD,  dilated  pupilii,  and  slew  puUe,  respiration  and  temperature  re- 
tnaining  normal,  ond  recovery  oocui-ring  in  thirty  houi-s  (A.  Sawyer, 
Hew  York  Mfl.  Jourti.,  vol.  i.,  1889).  In  my  own  experiments,  and  in 
those  of  Cadeao  and  Meunier  {.Tonrn.  Med.  Vet.,  Lyon,  1890),  the  intra, 
venous  injection  of  the  volaiile  oil  produced  in  the  lower  animals  a 
marked  intoxication,  with  l^as  of  co-ordination.  tromorB,  and.  when 
the  dose  had  been  sufRciently  lar£e,^rofound  naroosis,  with  abolition  of 
all  reflexes,  and,  fiiially.dynlh  from  iiamly&isoflhe  reapira lory  centres. 
Upon  the  circulation  tho  action  of  the  oil  i.i  oomparaiively  feeble.  The 
Frenofa  observers  state  that  in  a  ceilain  ittage  of  the  poisoning  there  ia 
great  increase  of  the  amount  and  frequency  of  the  respiratory  move, 
meals.  The  dose  of  the  volatile  oil  {Oleum  Mxp-itiiett,  U.S.)  b  fruiQ  two 
to  five  dropa.  ^| 

FtHKNTA.    U.3  —Pimenta,  or  AUsptce,  ia  the  uniipe  bcrriea  of  Eu- 
genia Pinionta,  a  tree,  native  of  lite  West  Indies.    It  containa  a  green : 
fixed  oil  and  a  volatile  oil  {Oleum  Pimenta,  U.S.),  tlie  doaa  of  whichj 
ia  two  to  five  drops. 


1 
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Cahoahomrm.     U.S. — Cardamoms  are  the 
dnmomuio,  which  grows  in  the  East  Indioa. 


fVuil  of  Elettaria  Ca^ 
They  conaiet  of  tough, 
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■mimingly  flhrftnw,  gcqwftlly  moTp  OF  kaa  tTifanj^lor  capsulce,  coDlaln- 
iiig  A  number  of  stnall,  ]kard,ycrj:  aroinatio  aocda.  The  oapsule  ia  itself 
Hry  And  taittolciis.  In  vommcrco  canlnmoma  arc  divided  into  ihi'oo 
varietioe,  according  to  lhi;ir  length.  According  to  Ti-oinmsdorf,  the 
eevda  contain,  tiotidos  10.4  percent,  of  tlxod  oil,  4.8  per  ccntof  acolor- 
lo«s.  highly  aromatic,  volatile  oil.  Cardatnom  b  a  wry  gratoAiI  an>< 
amtic,  muoh  lew  fltimulating  and  heating  ilmn  muitt  of  the  oilier  aub* 
stances  of  it<  claiw.  Tliu  doso  of  Uio  finctvre  {Tindura  Cardamami — I 
to  6.8,  U,S.)  is  hnlf  a  fluidrachm.  The  conjjioimti  tinetuje  {Tinctura 
Qtrdamomi  Composita,  U.S.)  is  a  wry  elogant  addition  to,  or  vehicle  for, 
tonic  modicines;  doao,  ono  to  t^o  fluidriiehnu. 

ZiNaiBi:H.^U.S. — Gingar  is  the  dried  rfaixomo  or  roftl-stock  of  Zin- 
giber officinale,  growing  in  the  East  and  West  Indies.  Oreen  Ginger 
is  the  fresh  rhizome.  Slack  Ginger  is  the  root«iock  driod  with  the 
epidermis  on ;  White  or  Jamaica  Oinger  is  the  eatnc,  deprived  of  its 
qpidurntis.  The  fVcshcr  ginger  is,  the  greater  is  its  power,  and  by  tlmo 
nod  exposure  it  becomes  completely  inert.  Ita  active  principles  are  a 
soft,  acrid,  aromatic  reaJn,  and  a  yeUow,  volatile  oil.  Ginger  b  much 
used  liTdomostio  medicine  as  a  stimulant  carminative  in  oUe;  given  in 
hot  water,  it  is  also  used  as  a  audorifio  and  stimulant  in  ihu  pain  duo  to 
suddt:ttlu-ffjtppir^lt*4  •»(••!•*  "'"''"^  It  is  often  added  with  ndvantago  to 
other  rumedtos  in  dyspeptia.  Tlio  syrup  {Syrtipm  Zingiberii,  U.S.)  !■ 
used  only  as  a  conlial  drinic  or  whicio,  in  doses  of  from  half  a  fluidounco 
lo  a  Auidounce.  Tliu  tincture  {Tinctura  Zinyiberis — 1  to  3,  U.S.]  is  the 
most  commonly  employed;  the  dose  is  half  a  teaspoonful  to  a  teaspoon- 
CaL  The  dose  of  tho^uiVf  extract  (Extraetun  Zingibtrii  Ftuiilam,  U.8.) 
is  ton  drops.  Tho  ohorain  (Oleoretinn  Zinyiberis,  U.S.)  is^mploywl  as 
a  stimubnt  addition  to  tonic  pills;  the  dose  ia  fVom  half  a  minim  U/ 
two  ninims. 


PiPKR,  TJ.S. — Black  Pepper  is  the  onripo  bcn^ca  of  Piper  nigrum, 
m  woody  vine-like  plant  growing  in  tbo  Bast  Indies,  tmt«  Pepper  is 
the  ripe  berries  stripped  of  their  akin  and  dried.  It  la  much  inferior 
to  the  ordinary  variety.    The  active  principles  of  black  poppor  aro  • 

LWft,  acrid  resin,  a  pimffftnt.,  ftory.  icofetilo^it,  and  pJpoHne. 

'*'ln  1819  Oersted  discovered  Piperine  {Piperina,  U.S.),  which  crystaU 
lizes  in  colorless,  uliatcntnif.  four-wtded,  truneniod  prisms,  of  a  neutral 
reaction,  but  capable  of  combining  with  aoida  to  form  salt*.  When 
pore  it  is  taateleas ;  but  very  commonly  it  has  a  burning  lasto,  duo  to 
Ihoprcsonce  of  aomo^f^o  volatile  oil  of  pepper.  The  posscMion  of 
very  active  antijieriodic  propottics  has  boon  chiimod  for  piperino,*  and 
it  was  for  a  time  employed  in  intermittent  fever;  but  it  has  fallen  into 
complete  disuse.    The  doso  as  an  antiporiodic  is  four  grains,  rujiuatcd 
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ori«o  or  twico  during  the  int«rva]  betveen  tbe  paroxysmii.    AcoonJInj; 
to  Ihe  obaorrations  of  l^rofoasor  U.  Kroneckor  and  of   Herr  PIEem, 
])iporino  in  ilio  iVo;,'  pnralj'zcs  thi;  peripheral  cnda  of  tho  son-tory  nvrve 
{Archiv  fUr  J'/i>/fiolo'jie,  1882,  p.  Ill),     In  ibo  rabbit  lUi  action  uj 
the  soiiBory  norvce  is  much  Ie«a  marked,    yhe  rftj^pimtory  aud  put^ 
rat«a  nro  fp'caH>'  nccoJerated.  and  death  is  finally  ranaed  by  «ardiao' 
arrest  (Ibid^  1884).     MSTTOocbftner  de  Comnok  and  PInct  (_CamptM- 
Jlendus  Soc.  Uhlog.,  Oct  17,  1885.  May  1,  1836,  Oct  30,  1880)  bare 
found  that  pipcrine,  when  bmught  in  direct  contact  wJtli  the  ncrvo,  pan- 
lyzeo  liotb  motor  and  scntiory  fibrea,  and  that  there  U  no  ditTorenee  In 
tlto  action  of  aynthetical  artificial  piporlne  and  tbe  natiutt)  priiiriple 
Pepper  »  very  lar^ly  utied  as  a  condiment;  but,  as  ila  tastto  in  muro 
hot  tlian  aromatic,  it  la  rarely  used  Internally  lu  medicfiM)  except  tie  on 
mldiiion  (o  simple  bittern  or  to  anli]>criodica,  genornlly  in  the  form  < 
the  oflioiiial  okaretin  {Oleoretina  Piprria),  tho  dotto  of  which  \»  a  ininii! 
In  alonlc  dyifp'^tia  tho  latter  i]r>^iaratij>n  la  an  excellent  adjuvant 
ton  10  pills.    Dr.  SchitTor  isMiid  (Flicns)  to  have  uflod  pipcrine  eticc 
fully  in  a  cttso  of  vatjinitmvt,  by  injecting  0.3  grain  liypoilormicslt; 
near  tbo  vaginal  vntmnco.     In  uHing  pipcrine  by  hypodermic  inj«. 
tion  it  \t,  of  th('  iitmOHt  Smportiuu-c  that  it  be  froc  iVom  the  oil 
pcjipor, 

C.ipfiicuH.  U.S. — The  VS.  Pharmacopa-ia  now  recognizes  only  tJi 
email,  less  than  an  inch  Ion;;,  roiy  fiery  fViiit  of  Capsicum  fustigiatDi 
(ho  Afrienn  Pepper,  or  Cliilltes.  The  larpo,  bright  rod,  conical  or  oraliC 
comparatively  mild  peppors  of  the  market  are  fl-om  C.  annuum  ;  ilioy 
are  sometimes  known  as  West  India  peppers.  Capsicum  cotitnins  aa  iti 
active  principle  an  exceedingly  acrid  oleorosin.  The  namu  of  Otpticin 
has  been  n|)plied  by  different  obaorvere  to  the  oil,  lo  the  rc^j.ii,  and  lo 
their  combination,  but  should,  1  think,  be  droppw),  aa  having  no  defi- 
nite meanTng. 

CajHtlcuin  Id  a  very  poworfli'  local  irritant,  its  oloorcain  when  npplied 
to  the  nktn  producing  in  a  very  few  minutes  intense  pain  nnd  ri'dneas 
and  llimlly  destroying  the  cuticle.  In  tho  alimentary  cannl  it  nets  Ji 
%  dmilar  manner :  thus,  moderate  dosoa  produce  merely  a  pleoMtnt  fei 
.ng  of  warmth  In  tho  stomach,  while  overdosca  may  cause  gaotro-inti] 
tinn)  inflammation,  with  nevero  pain,  us  well  as  vomiting  and  pnn^ir 
Tho  chief  use  of  Citycnne  Pepper  Is  us  a  condiment;  yot  it  ia  often 
added  with  advantage  to  tonto  pilU  to  increase  theb-  Immedtaio  actioa 
on  the  etomnch.  When  there  is  habitual  feeble  digiwtion,  with  flatu- 
lence, its  fVco  use  oc  food  may  do  good.  In  a'li/namK  Jiteane,  especially 
08  occurring  nmonf;  drvnkanlt,  capnioum  m  often  very  umfbl  by  stima 
lating  the  stomach  up  to  tho  point  of  digosting  food.  Jtocnllj/,  ollbd 
OS  the  diluted  tincture  in  a  gnrfflii,  or  applied  in  powdtr  or  tincture  bj 
means  of  a  swab,  it  is  useful  in  tciKre  toiiMlUfis,  cspocially  ic  that 
oompanying  scarlet  feror. 
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Adhinistoatioii. — Tha  dooe  of  cttpslcum  Ih  four  to  Ave  grains  In  pUI 
form;  of  tho  olBcinal  Oleoresina  Capgicf,  vrhlcii  Is  U>  bo  proferred  oo 
account  of  its  lesser  bulk,  D'om  i^ffifn  gw^tir  tn  """  g™*"  Tbe  inAision 
(fn/uflum  Ciipsici — S8«  toOj)  Ih  i\hi-,A  oa  ft  g^rgla.  Tbo  tincture  {Tinctvra 
Gjp»M—l  to  20,  V.S.)  is  emptoycO  locally,  and  to  aomotimoa  adrainls- 
t«K>d  in  half-fluidracUm  do««i«  to  druiiknrdd. 

Oledh  Cajuputi.  V.3. — Tho  Oil  0/  Qtfwjwif  \»  obtninod  from  tliu 
leaves  of  Molalcuca  Ciyuputi,  a  troo  growtog  ld  tho  Moliiccn  Iitlund^ 
This  Tolntilo  oil  is  of  a  groen  color,  ft  pooq]i>r  ftagnint  o<lor.  aiid  a 
burning,  enmpboraoBQiia  tpsto.  It'  in  not  very  irritating  to  tho  skin, 
and  is  oxceodingly  dostructive  to  lorn-  forms  of  life,  and  consoquontly 
haa  been  used  as  a  faraeiticide  externally,  and  even  internally  against 
the  Ascarides,  I  have  never  used  it  except  as  a  oarminativo  and  nro- 
maiio  Bttruulant  in  cases  of  i^tfftinal  j?iiin_aud  tposmt  and  in  serous 
diarrhxa.  When  employed  in  these  aff^tioos  in  combination  .witb_chlo> 
reform,  camphor,  and_o£^ium,  it  ia  very  efficient.  As  a  counteisii'ritant, 
it  has  boon  used  in  rheumatism  ;  as  a  stimulant  to  the  skin,  in  psoriasis, 
acne  rosacea,  and  pityriasis.  Tlie  doao  internally  b  IVom  tea  to  fifteen 
drop*.  ^ 

Olxiim  SAtwAFius.   TJ,.S.— The  Oil  of  Sastafra*  (•  monaota^  nMd 

in  tlienrtson  account  of  it*  chcapiicss  and  plowftnt  faTQT.  It  Isoipa- 
ble  of  producing  very  marked  narcotic  poisoning  (case,  Tratxt.  Xed.- 
Chir.  Faculty  Maryland,  1S84,  288),  and  is  said  to  act  upon  the  lower 
Biiimala  as  a  QOOTUkaat  and  nftrcotio.  Dr.  John  Bartlctt  (t'AiWt^o  Jfcti. 
Journ.,  Deo.  1885)  aescrts  that  it  is  capable  of  producing  uterine  eon- 
tractions,  and  reports  casca  of  abortion  caused  by  it 

AuftAHTii  AuARi  CoBTEX. — BiTTEH  OaANOK  Pksl,  U.S. — The  Jtuiil 
extract  (^Extractum  Aurantii  Amari  Fluidum,  11.8.)  and  tho  tincture 
(  Tfnrfurrt  AurartHi  Araari)  may  be  given  rospectivoly  in  dortes  of  twenty 
minims  and  a  (luidrachm.  Aubantii  Dulois  Coktex — Swbet  Oiiasok 
Peel,  U.S. — Of  tho  syntp  (Syrupus  AtirantH,  U.S.)  the  dose  in  u  d«iwort- 
apoonful,  of  tho  tincture  (  Tinctura  Aurantii  Dulcia,  U,S.)  a  tablo»poonf\il. 
Tho  orange  pools  aro  themnclvcs  scarcely  medicinal,  but  are  officinal  as 
affording  proparntionti  much  u«cd  as  Tohiolus.  LtMOKis  Coiitex,  U.S., 
or  Lemon  Peel  {Spiritus  Limonis,  U.S.),  is  also  usod  for  flavoring-pur' 
posofl. 

AcB-^sm  Flobes- — Tho  flowers  of  tho  orange  are  officinal  for  the 
preparation  of  Orange  Flower  Water, — Aijua  Aurantii  Florum,  U.S., — 
which  is  nsed  as  an  elegant  vehicle,  free  from  medicinal  properties. 

Tho  fhiils  of  tho  following  umbelliforona  plants,  Pteniculum  vulgaro, 
Carum  Carui,  Coriandmm  Mitivum,  PimpincUa  Anlsuni,  arc  officinal 
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titidor  th«  rospwtlTo  namM  of  Fetnieulum  {Fennd),  Canim  (Oaraway\ 
Corinndrvm  {Coriander),  Anisum  {Aitiae).    They  all  dopood  fur  the 
virlUK  upon  volntilo  oUh  wliicli   aro  officinal.     Tlio  oil  of  an'ieo 
oommorco  i*  cltivfly  Uiu  product  of  a  CUnoto  tro«,  the  Illicium  Anis 
lURi,  or  Star  AnUo,  from  n-hoM  fivo-  to  ton-mycd  cspaular  fruit  it 
otitnincd   liy  di^tillution.    Tho  Aqua  Fofniculi  nnd  Spiritiu  Aniti 
ofllcinnl.     All  of  tliu.->o  A'uilti  mid  Lbuir  prcjianitioiiH  mtiy  bo  u»e<l_ 
curDiinntivoa  xnd  stomachics. 

The  herbal  portione  of  tbo  following  mints  are  ofBclnal :  Ijavandula 
Tcvn,  Hosiaarinus  olHoinalia,  Sah-in  offioiiialis,  Menlba  piperita,  MoDtltft 
Tiridb,  Meliaea  ofBcioalia.    Tliey  aro  rcspeotirolj  knowu  an  Xiftvender, 
(^Lavandula),  Rosemary  {Boamarinus'),  Snge  (_Salviay,  Peppermint  (^Mentha  j 
piperita).  Spearmint  {Mentha  viridit),  and  Balm  [Metitia').    The  most 
iroporlant  prepamUons  of  thorn  are  as  foUowa:  Spiritus  Ijavandula 
CompoxitMS — (impound  Spirit  of  Zavendcr,  a  very  elegant  and  aeixteable 
atoni»i51)Ic  and  conliivl;  doflc,  a  fluldriichm  to  half  a  fliiidounce.     Agva 
Mrnthie  Piperita: — Peppermint  Wafer,  and  Aqua  Menthte  Viridia — SfiaT- 
«\int  Water,  both  very  frequently  tiriod  ar»  vuhioloa.     Spirifus  Mentha 
Viri'lit  and  Spiritut  Menihx  Piperita: — Essence  of  SptarmiNt  and  £ssaut 
6/  Peppermint,  used  ta  CArininativc«,  in  dosos  of  fh)m  ton  to   twenty 
dro]i«.     Tho  oiVj  of  lavender,*  peppermint,  and   itpoanninl   are  also 
oflii'innl,  nod  may  be  used  in  doses  of  (torn  tbreo  to  ton  drops  as  cu- 
miimtivee.    Sage  contains  tAnnin, 

iVater  of  roaemary  {Aqua  Rotmarini,  U.S.)  has  long  been  t>«^teT«i 
to  have  especial  influence  upon  the  ekin,  nnd  in  cases  of  acne  a  lotion 
composed  of  a  pint  of  this  water  and  an  ounce  of  the  flowers  of  nulphur 
ia  otion  ostromoly  efloetivo. 

The  volatile  OH  of  QauUkeria  (Oleum  OauUheria,  US.)  \»  n."«ed  for  ■ 
flavorin:^  pitrposos.  its  physiolojo^ical  and  tJiornpoutio  propertiw  an 
enlirt-ly  dilToronl  IVom  those  of  other  volatile  oils,  and  will  bo  found 
fVilly  discussed  under  the  head  of  Sauctlic  Acip.  Calamus,  the  rhi- 
xome  of  Acorus  Calamus,  also  contains  a  volatile  oil,  and  Ita  iuftwion 
is  Bometlmes  u^cd  as  a  carminative. 


•  MM.  Mutuln  *nd  Brajplaol  liar*  (ludifil  la  (Dina  aUnt  the  pb.rtiohiglcal  HIlW  «f 
lh«  vitr  itf  Inrrndtf,  fotcmoty,  mitrjnram,  and  awfiiif  (tavnnditlt  tjiia  L.)  (ffatf.  jImA 
Say.  W4.  Jt  B'tHtU't.  Wt,  i.^itl  irr.  alio,  StkmUi'i  Jnlitt.,  olill.  IZJ.  Btti  Cad«M  mai 
Mmntn.  Ct,mfU-Hntt.  Sat.  Biohi/.,  ISSS,  dbiI  li/nn  UtJ.,  Ififi9).  In  rroga  ittty  Mnfed 
goD»nll]r  pnniljrii,  witti  I'la  of  r*IIai  ulirltj.  tb*  mmalM  being  bilaal,  AMd  lh«  tmmtnf 
B*r*su*  upgintmlui  bstng  »ir«cl&l  bnfore  ilio  inoitfr.  U|iaa  tb*  bi|h*r  asimal*  a  dnllar  (Awl 
«Bi  prDduHil,  fiwpt  IbftI  oil  or  roBiiDii7  oauiBil  epIliplU'anii  conTuIilaDi.  OH  of  I*rfrytrmiU 
(M.  plpr'iia)  hn*  hntn  •luillod  bj  H.  I>.  Mvkuain  (/•iir;,  OU:,  tlatla.  I8TI|  S'limidff 
Jairt.,  eUii.  I!I),  who  flnJa  Ibil  nbila  tctj  (mall  doM*  lonoaM,  largu  tmtt  dtcrtM* 
tbt  bload'proHUii  and  loiter  lb«  bodily  l<>iii]ieiatnr<i. 
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AEOMATIC  BITTERS. 


AUTHBMIS.    U.S.-CHAMOMILE. 

Roman  or  true  Chamomile  is  tbo  driod  doiron  of  Anthomis  nokilis, 
n  composite  of  Europo.  Thoy  nro  somotimoe  singlo,  BOmoUnioa  doiiblo. 
Tlie  atugio  aro  moro  aromatic  thim  tho  double  floroU.  Cimmomilo  con- 
tttiiiH  a  lilijj^h  or  jiniTiBiinioH  grocniah  volatile,  oil,  a  bJttor  priafciplc  and 
jkHinall  amount  of  timnln.  Matricaeia,  U.S.,  or  Oermaa  Chamomile,  i» 
tb«  lloworHof  Mfttricaria  Charaomilln.  which  aro  docidodly  Hmnlloi-  than 
IhoHo  of  tba  ordinary  chamomile,  and  hnvo  a  etrongcr,  less  agreoable 
odor  and  Uuto.    Their  volaUlo  oil  is  Tory  similar  to  tlial  of  obamonule. 

TucaxpEDTics. — ^a  axcellent  stlniulant  tonic,  c^tpooialiy  usoful  in 
OOOTOlewcaco.  Tho  doao  of  tho  in/usian  (lnfiitiim  AiUkemidia — S*9  *■* 
Cy)  18  00«  to  two  winoglnssAila  beforo  ramU. 

SsBPKXTA&iA.  VS. — '7trgi$tia  tnakeroot  i»  tho  root  of  Ariato|<adii> 
SergflglAria  and  of  A.  retioulato,  sniult  burhal  planto  of  tho  United 
■  g'tatoB.  It  occuni  a«  fiiULbrittlo  rootlets  nttachod  to  a  small  hcttd,  of  a 
oarophorarootu  odor  and  lasto,  and  contains  a  rolutilo  oil,  a  yoUowuh^ 
gre«n  rosin,  and  a  bittor  principle.  It  is  an  olc^iint  stimu^Dttooio, 
eapecially  usoful  as  an  ndjuvimt  to  mora  powi>rful  bittors!  In  overdose 
it  ia  said  to  cause  vomiting,  and  even  purging.  Tho  dose  of  tho  tincture 
(  Tinctura  Strpentarix — 1  to  10,  U.S.)  Is  one  to  two  lluidrachroa ;  of  the 
fiuid  extract  {Extractum  Serpentarim  Fluidam,  VS.),  twenty  drops. 

Caioahilla,  TJ-S.,  IB  tlio  bark  of  CroUinJgliklcria.  a  shrub  growing 
tnUioWcst  Indioa.  Tliis  bark  ooeurn  In  iiuillH  or  rwllod  pbcwn,  and  is 
io  be  Jialuijjui.-tbod  by  itit  outer  ^ruyiith  and  inner  dcep-chucolato  sur- 
fi>ce,  by  its  Bpicr  bitt<'r  innlc,  ana  by  iho  plcananl  musk-like  odor  which 
tt  |>tvoH  fbrth  while  burning.  It  contains  tannin,  volalilo  oil,  and  cas- 
carillin,  a  neutral,  bittor,  crj-atallixabto  principle.  Its  therapeutic  actiou 
is  very  similar  to  that  of  scrpontaria.  Tho  dose  of  the  infusiirn  (/» 
/uiiuii  Cascarillte — Ji  to  Oj)  ia  a  wineglassi\il. 


EuKTicR  uro  ttio»«  drugs  which  aro  omployod  in  tho  praciJco  of 
mudioino  fur  iho  purpose  of  producing  omoHis,  or  vomiting,      Tho 
mcclitinL-<in  of  vomiting  liiw  been  bo  I'roquuntly  wi-i  Hon  upon,  and  lim 
80  littlo  coniioction  with  thu  nppUcatioD  of  omotice,  thm  it  is  not  nocw- 
Hary  boro  to  ontur  upon  nn  olaboroto  discusaion  of  it."     Suffice  it  to 
etuto  that  ODDi^sis  is  tho  result  of  a  vary  oomplicat«d  eones  of  actioru, 
in  which  tho  chief  cxpulsivo  force  is  supplied  by  the  abdominal  niuiiclo* 
aud  the  diapbra^i, — tho  stomach,  however,  participating  iu  tbo  jjenond 
oonlraotion,  and  not  being,  aa  soma  bavo  thought,  ootu-ely  poaeiva.    Th« 
«xnct  relations  and  Amotions  of  the  various  nerves  concerned  aro  not, 
I  think,  Ailly  made  out.    It  has  been  geuerally  believed  that  the  pneu- 
mogaittrEcs  were  the  ntTcrout^  nerves,  and  ibat,  although  cmetice  Intnv 
ducod  Into  the  olrcu^tion  af\er  tlieir  aootion  vomited,  yet  irritation  of 
tho  gastric  muoous  membrane  won  nut  capable  of  bo  doing.     But  Schiff 
foand  in  his  exporimonut  that,  uvon  when  the  nurvea  wvro  cut  ia  the 
nock,  tbo  introduction  of  Bomi-»olid  food  into  tbo  stonuicli  gavo  riao  to 
efforts  al  vomiting,  which  wore  in  Bomo  caxue  BiiccoBsAd ;  and  UacJaganf 
has  obtained  Himilnr  results  with  tho  sulphates  of  zinc  and  copier. 
Moreover,  I  havo  invariably  fnilod  to  induco  vomiting  with  vcratria, 
even  wboo  givou  immediately  after  soctioa  of  tlio  par  vagum.    Evi- 
dently, Airthor  investigations  are  noodod. 

Vomiting  occurs  under  two  provocations,  or  in  two  mannvra.  Tbub, 
a  mental  impression,  op  a  disordered  state  of  the  blood,  may  influcnco 
the  nervo-centroa  directly,  and  omesis,  spoken  of  as  centric,  results;  or 
a  peripheral  irritation  in  tho  stomach  itself,  or  in  somo  other  organ,  as 
in  the  kidneys,  may  induco  vomiting  precisely  eimilar  in  tbo  method  of 
its  production  to  tbo  more  oi-dioary  reflex  movements ;  such  vomiting 
U  called  rejtex  or  excentrtc, 

Em«t!cB~pKJtfac5^tbeir  results  in  both  of  these  molhwiii.  Thn*. 
tartw  emetic  baa  been  believed  to  alToct  the  centres  directly,  so  as  to 
CAoa*  ocntHc  Tomiting,  while  sulphate  of  copper  has  bo«n  bolioved  to 
irritate  Uio  mucous  meiubranea  of  ibe  stomach,  so  as  tu  produce  roflex 


i 


■  Fcr  k  nrj  alaboruU  g«n«nl  •Kwualon  «d  ometioa,  mb  Profetwr  Joatpfa  Ou*mi,  /'Ui 
Mtd.  Tint,  Juna,  ISTl;  kiM,  Dr.  U'Omcllu.  Bait.  TMrap.,  UxtW.  I9X. 

t  n*  Aeiiv  a/  JftifMiiH  <>■  It,  £>•««,  by  t.  W.  ll«iidlftn<l.  U.D.,  Anar.  •d.,  Im,  p 
110. 

«;8 


^ 


KMETICS. 


879 


voinitinjf.  RocenUy  much  doubt,  however  has  boon  Uirowii  upon  tho 
old  views,  aud  it  la  probablu  ilmt  moat  emcUca  b«ve  a  double  InHuence. 
Thus,  the  purging  of  vvrulrm  or  of  tnrtur  oinutio  ia  almost  ourtainly 
connected  with  iu  vlJintmition,  nncl  in  jirobiibly  due  to  n  dlruot  aetion 
of  the  clrculftliugj9i»on  upon  tho  iiitONliiinl  niucotM  opUBcHurn,  gTand- 
^lls,  and  puri]ib^ral  nunrai.  It  BCumM  a  priori  nlinosl  a  avvwuhy  Umt 
the  yontiting  cuusod  bj  thorn  jkhwds  ia  produced  in  tho  Kumo  vrny  iia 
tho  purging.  Dr.  D'Omollas  lias  found  tliiit  whoo  onioiino  i»  injected 
into  tho  veins  of  aDiinulx  tho  vomiting  occur!)  simultanootisljr  with  tho 
sLiminKtion  of  ihe  alkaloid  fVom  tho  gastric  mucous  mombrano,  and 
usaertfl  that  Kloimaun  and  Simonowitsch  havo  dolorminud  tho  samo 
thing  with  atitimouy.*  I'tirchcr  (see  pngo  389),  antimony  sooms  to 
causo  vomiting  partly  by  acting  upon  the  contrea.  partly  by  in-itating 
Iho  peripheral  nervo,  Irritjiot  emetics  are  more  prompt  than  those 
which  chiefly  affect  the  nerve -co  at  res,  and  act  more  corlainly  when  the 
iierv<MsontreA  are  obtunded,  as  in  wp rcof <c_poiao ning ;  they  alvraya  caiiw 
lessjuui^a  and  general  systemic  disturbance  than  uo  tho  oentrio  emotios. 
Another  evident  practical  fact  is,  that  while  centrio  emetica  will  act 
In  whatever  way  Ihoy  are  Introduced  into  tlio  ayaiem,  the  meobanical 
emetloe  must  l<u  exhibited  by  tho  stomach.  Tfina-  «pftmn>-phliift  maybe 
given  by  hypoilvnnlc  injection,  but  mustard  muHt  bo  taken  by  the  mouth. 
A  very  curiou.i  pro]icrly  of  emetics  has  been  pointed  out  by  Dr. 
E.  Haniuck  {Archio  J.  Erper.  Path.  a.  Pharm.,  iii.  J4),  who,  as  tho 
result  of  an  elaborato  invvstigation,  nUirms  ns  a  law  that  all  spccilio 
eraolio  subetances  destroy,  even  when  in  relatively  small  doso,  tho  ox- 
oitability  of  striated  muscular  fibre.  Dr.  Uamack  seema  to  establish 
the  general  truth  of  this;  but  that  it.  ig  a  iinlvwrital  law  ap^y^y  Bcarcoly 
probable,  and  the  connection  between  tho  two  properties  la  very  obscure. 
According  to  H.  Kobort  {Arelt.  f.  Exper.  Path.  u.  Pharm.,  xv.  36),  anti- 
mony hiLt  an  effuct  only  when  the  contact  is  prolonged. 

In  ri'giird  to  Ihe  phcnomcaa  of.vomltlnji.  thera  oru  a  few  points  to 
which  it  is  ncceHsary  here  to  call  attention.  Firxt  of  llieso  Is  the  fact 
that  natuea  aIwnj-»  produces,  or  i«  accompaiiiod  by,  iguscuhtr  relaxation. 
Vomiting  may  lake  place,  aH  from  mustard,  without  much  rukxntJon; 
bnt  when  it  i»  accomjinniod  by  much  nauwa  the  whole  nystem  is  a.i  it 
wore  unbent,  tho  akin  relaxed  and  bedewed  with  pcrapirution,  the  pul»o 
eofl  and  feeble,  tho  mn^;^nla.r  igr«tftm  limp  and  incapable  of  oxcrtion.  tho 
mental  acts  almost  suspended.  Duripp  violent  vomiting  tho  btood  is 
driven  to  the  bead,  so  that  thowholo  exterior  of  the  cranium,  and  prob- 
ably the  interior  also,  becomes  very  much  cong^tod.  Tho  abdominal 
circuhktion  is  very  much  affected,  and  the  blood  is  as  it  woro  squcoitcd 
out  of  the  portal  vein  and  its  tributaries.    The  matters  rejected  consist 


■  Cvfft!  hat  b*ga  Ibanght  lu  bo  ■  I>unl7  aoobiinlo*!  tiDille,  but  ibe  ei|iorliiicDU  of 
BrnntoD  un'l  Vlni  (Sii.  Btilkalomtit''  limp.  fi'p..  I^TAt  iliom  thai  •  |ifpl<>n<i  "t  lu-ppor  in- 
I  JmIbJ  idIu  ■  rpln  cnuiiM  Tinlvnl  raoilini.     ThaM  i4iii«4i«*  wbM*  irriUDl  {^ixn  ais  great 
■kf  Mill  «*)!  ba  oontkUr^l  u  "  DMbaolnl  oDiatlaft." 


of  Iho  oont«iiU  of  th«  Htomncli,  nnd,  fn  ropoatwl  vomiting.  aUo  thoM 
of  Uio  du<Ki<>anin.  Th«  iiocrution  I'roro  Uio  gitHtric  mucoua  toeinbnuH 
^8  yorr  much  yyhanced.  an<l  wilhout  doubt  u  moro  or  leaa  toodiSed. 
Bile  In  qjoota  la  lo  bo  recognizod~B7~lEo  groon  color  and  ~tL6  hitu^ 
taalo,  gr  mpry  infallit^ly  b^-  touting  w^  tho  propor  rftaf^enta. 
Th«  indictttiono  for  thg  um  of  omotics  ara  m  folJows : 

1.  To  unload  the  ttoniach. — Forthwpurposo  tboy  are  omplo^-ffd  . 
pgjUUUPS'  "^  ''''<■  g3i'»Wnco  ofci'ude  artiq|oa  of  SxkToi^  iBaigMQSb 
Bobstancoa  in  tho  atomach ;  or  in  tbo  presoiico  of  ftcrld,  porvorUxJ  aeitS- 
two!    Tho  Bj-inptorDB  iadacod  by  imtating  matorlala  iti  the  utomaoh 
aye  Tiirtoua,  and  Bomotimos  it  requires  a  good  d«al  of  tact  or  exporioacv 
to  recognize  their  causo.    Among  thom  inay  bu  menUonoil  a  footing  of 
n-oic;1it  or  load  in  the  stomach,  ^atric  distrueis,  or  aoTore  cramp  or  ep««- 
modic  pains,  wiib  or  without  soniu  nituBua  and  rutobtng.     Id  ottier  casoa 
no  local  manifostations  of  trouble  may  bo  jironAL    TIium,  cwtvuUioiu 
in  ohildrcn  aro  very  ft'equonUy  tho  result  of  gmttrie  irritation,  and  are 
at  once  rdiuvod  by  emptying  tbe  otomacli.     la  adult<t,  apoptectifurm 
cmta  nmy  ofTvr  a  similar  kJHtory.    Ooca«ionally  ^H^iig,  or  hives,  aail 
not  laroly  itevvi'u  hettdache,  have  a  Hiniilur  origin,  and  roquiro  a  almllaf 
trcatnKint. 

2.  To  affcci  the  ahJominal  viscera  and  circulation. — Emetics  bavo  boca  ' 
rccommcndod  by  Home  in  coni/estions  of  tho  spleen;  but  evidence  \»  waaU 
ing  iw  to  their  power  to  affect  miilonnlly  other  viscera  than  tbc  Itvor. 

In  conaestioH  of  the  hepatic  and  j>ortat  i^Ii-^bI^ dfln,  noldvpondvnt  upon 
organic  cause,  and  in  the  condition  of  digeatlve  dorangemont  known  a* 
bitiousnas,  tbey  are  often  of  service.  In  tatarrhal  jaundice  iiwy  may ' 
efTcot  much  good  by  causing  dialodgcmcnt  of  tlio  mucua  plugging  tba 
ducts.  They  have  been  employod  in  caaoa  of  biliary  culculi :  but  tha 
chances  of  forcing  out  the  calculus  l>y  axtenial  violonoo  aro  pi-obably 
no  grentor  than  those  of  letlmi  rupture  of  tho  gall-bladder. 

S.    To  dislodge  mbftancex  from  the  retpiralorj/  patsngrs. — For  this 
puq)o«e  oincticn  aro  wiimetimciM  nnud  n-hcn  foreign  bodica  have  found  ^M 


entrance  into  the  larynx ;  but  it  is  cbicfly  in  mcathninovs  crotip  that  tba 
present  iniHcation  in  met  wiUi.    Tlio  omotics  cboxon  for  tfaia  purpose 
aboald  bo  auch  as  act  with  violcnco  without  prudiicin;;  much  nnusva  or 
^^^        ajTBtomic  disturbance:  tho  mechanical  omolica  an>  thoruioi'a  tho  beat. 
^^m  1.  To  produce  muMtuar  refdfiinAh.— Tho  introduction  of  ana!sthoala 

^^^       has  rendered  the  uao  of  emotics  to  meet  this  application  ainioat  otiao- 
I  letu.     Occasionally,  however,  in  asthmatic  or  othi>r  spusmodie  afftdiont 

B  of  the  rMpiratory  organs,  ome tics  aro  still  employed.     For  Ihia  purpoeo 

I  the  drugai  cauaing  much  nausea  are  preferred.    In  adulta,  lobelia  ia  th« 

I  best;  in  children,  ipecacuanha.  ^NauHoating  iiithcr  than  omclic  dosos 

I  should  be  employed. 

I  ft.   To  laifn  arterial  action  and  reduce  injtammatSntt. — Almost  the  solo 

I  disoaso  in  which  advantage  can  be  dorivud  from  this  ui>o  of  emetics  is 

I  acute  broucbllls  in  ita  curly  Htagos.    In  very  many  caaoa  a  *'  cold  on  tho 


I 
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cbwt"  in  ila  outeoL  may  at  onco  bo  subduod  by  jpocncuanhai.  or,  bottor 
Btill,  iftrtnr  nfii^iin;  small  doBos  should  bo  givon  at  abort  inuirvala,  to 
produce  continuous  tutusea,  tcrmiaatipg  ailor  a  timo  in  vomiting.  This 
method  or  cure  ia  so  disagreeablo,  although  vwy  officocious,  tliat  pationts 
vill  rarely  submit  to  it,  unlaas,  as  eomvtiraos  in  Uio  cane  of  public  epeakora, 
raliof  witbiu  a  short  period  of  time  b^  a  matter  of  great  iiaportanoa.  It 
ahould  bu  addud  tJmt  Uio  euro  ia  wrought  in  thoae  cases  not  mflrol;  by  th* 
Icawnii)^  of  artei-iul  aoliou,  but  also  by  tlio  i^m^ttnn  nt  tn»\  liromJ^jal 
Hocrstion. 

0.  To  create  a  shock  to  th4  systein. — Undvr  tliis  bead  may  bo  included 
several  ompiric-ul  uhcs  of  emetics,  in  wbidi  a<J\'antU(^e  iit  j*aiooJ,  but  In 
n  meihud  whic-li  is  not  very  clear,  Thii»,  in  epitoptic  att«clt»,  wli«i>  the 
liU  have  a  tendency  to  rucur  vvcry  Ton'  minutoa,  UiO  unconsciousnoss 
ptuvisliiig,  it  may  bo,  for  hours,  cnioltcH  will  aomotimca  break  up  tbo  ano- 
CQUion  of  diHordurcd  non'Oiis  action.  Again,  it  is  Haid  that  an  ague-fit 
can  be  sot  a»ide  by  nnjtDUlUc  givon  Just  bcforo  its  ojtpectod  roewroDOft 

Coalra-indiaitioM. — Thocbiofc-onira-iadicationstothoasoofsinotics 
aro  tbo  ojtistonto  of  congoetjpn  of  iho  brain,  and  of  |^trie  inflMPmation. 
^drancft^l  pregnancy,  and  hernia,  while  thoy  do  not  positiyely  oontra. 
indicate  tho  ase  of  cmotioa,  should  igauaa  ip-oat  tmution  to^e  praetiapd 
m  thoir  omploymept. 

AnuiNisTBATioN. — Eniotios  should,  as  a  geucKtl  rulu,  be  givon  in  a 
full  dose,  BO  as  to  avoid  unnooosaary  rupetiliwn,  and  should  be  adniiuia- 
tgrod  diasolvod  id  water  or  Ju  tprrup.  l^ieir  action  should  bo  nssistocl' 
by  flvquont  and  eoiilow  draught*  of  tonid  wstw.  which  also  bavo  tlia 
advantage  of  .randorinjf  tho  vomiting  loss  painftil.  n  bon  for  any  noaon 
protracted  nau!«aa  ia  dosirod,  the  doses  should  bo  small  and  ropontod  at 
short  intervuU. 

y(  ffi/peremctie  may  advantageously  be  divided  into  two  variclioe:  flnt, 
•UOh  at  is  due  t^  yryrHnnna  nf  fiftpi-niiAiny  fj^Btrifl  OmatJOai  SCOOud,  SUoh 
aaarisot  ft-om  jrritatlpn  of  tha  riomaflh.'as  byjiiBdianiflal  ymc^gft.  ^ba 
tioatmoDt  of  tho  first  of  thoae  oonsiata  in  the  antbrcemant  oCsbstdatA 
quiprin  tfie  horigontal  poEition,  thaiVee  yy  of  ojiiuin  cnomain,  _tho 
application  of  counlcr-irrilantH  to  the  eplgxtricm.  and  llie  uho  of  alco- 
jiolic  stimulants. "  TTi .  Iml^i-  hIi'iIJ  bcgiven  in  hot  wai^r,  iitid  ohould 
tot  bo  too  much  diliti  I  1  Uaw  «iti  raw  brandy  arivit  ut  once  tho 
tnnHt.  alnrpiiwg  ^^tm  ,  ui<  si:<,  nfln  tin-  lUiluru  uf  Other  mctliods.  CruO- 
Bote,  clilopoform,  or  i^liloi-orurm  hhI  vulmil  .if  ,  iirosbmetiraos'of  value 
in  this  form  of  liyrn.'r<-iiiiTiiH,  WIuti  i-^r  cimvi!  vomiting  is  duo  to  some 
iirilant  emetic,  Mii  I'l  rEmcli  -liinlil  ]n-  lliiirmghly  waehod  o)|t  byJmja 
ahiagbU  ol'  warm  uiiii  il:.'.'i>,  npiuii,  l'i-.-iti  !■■■  ■■■•■iiiin,  a  mustard 

^laswr  OT  DliBter,  m-.  nCi^ii  Lrit'iE-  ■(!  ill,  iivi-i.i  -,  ■  |'.  ■  ■  't  ii.'  tho  opiKus- 
trlum,  and  no  medicine  at  all  bo  takon  into  tho  inflamed  viscus.  The 
iwallowing  of  small  piix'os  of  ice  ia  eomotimea  of  eervioe.  If  thaae 
ronHKlios  fiiil,  tho  treatment  of  this  form  of  hyport  mesis  bood  roeolves 
itself  into  that  of  gastritis. 
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VEGETABLE  EMETICS. 
IPECACUANHA.    U.S. 

Tho  root  of  CophaSlia  Ipooaouanha,  a  sniull,  ahnibby  plant,  grow- 
tHf;  ill  Jlrneil,  n-horo  tbo  drug  Id  gaUiuri.-<l  by  llio  InJiuns,  to  be  ex- 
ported in  large  balan  or  hag*.    Ipuunouunlia  oooum  in  piucoe  of  two  or 
throo  tliios  iu  tlilvknoKH,  vorioii^lj-  boat  luid  coDtort«d,  marked  on  tbeir 
surructf  vritb  nuinvtvun  [iruinincnl  rings,  and  oompoxod  of   ou  outor, 
Ibiok,  active,  hard,  utid  l^jriiy  coriox,  u:id  Hu  inner,  light,  inert,  woody 
oonlrc.    VoriotioN  of  ipccncimtdio — llic  retl,  Iho  gray,  and  tbo  thrown— 
haro  been  I'onnod  Trom  thv  color  of  Iho  bnrk,  but  tlio  UietincUon  fa 
tririAl.    The  root  hn»  \-\iry  tittlu  odor,  hut  tho  brown  powdor  hot  a 
dwidud  Olid  peculiar  emol),  and  in  Humo  punions  Dxcitos  enotizing,  or 
won  violent  mtthmutic  dyvpna'a.    The  tiisCo  it  bitter,  acrid,  and  naiuo. 
OUH.    The  active  prinoiplo  in  Emetine,  an  ulltabid  6rat  diecoverod  by 
I'elluticr  in  1817,    Tho  eortex  alBO  contain<i  smnll  quuntttic^  of  ijwoae- 
uiinhic  acid,  whicb  ts  rolatod  to  tannic  acid.    Pure  emetine  b  a  wbito, 
uncrvHtnllizikblo,  odorloKs  poxvdor,  of  a  bitter,  burning  taate,  soluble  iu 
ono  thousand  pnrU  of  water  at  50"  C.  (Lefort),  ihwiy  solublo  in  dilui« 
and  abeoluto  alcohol,  in  cbloi-oform  and  bonsolo,  scarcely  ao  in  ether. 
Its  Holution  in  acidulatod  ivater,  according  to  Dragondorff,  ba»  a  de- 
cided blue  fluoroecoucc.    Jta  salts  are,  according  to  Pclletior,  uncryi- 
tallisable.    Conccntralud  nulphurio  acid  tui-u»  it  a  dirty  brown,  nitric 
aold  a  yellowish  brown.     Pui-o  enielino  i»  veiydiflicult  to  prepare,  and, 
according  to  Ur.  Williumn  (^.  Bartholomeie'^  Uotpital  JUporIt,  toL  v.),\ 
only  two  grains  of  it  can  bo  oblninod  from  an  ounce  of  tho  root.     Tbo 
ordinary  impure  alkaloid  of  the  «liops  occuni  in  brow nish -rod,  tran>> 
parent,  very  doliquomonl  acalee,  which  are  very  soluble  in  waler. 

PuymoLouicAi.  Action. — Locally  applied,  ipecacuanha  is  a  deoldi 
irritant,  manifesting  itis  action  nut  only  upon  mucous  mombra&oa 
upon  denuded  Kurlacoe,  but  even,  when  uned  by  inunction,  produoEng 
an  eruption  upon  tho  sound  skin.  According  to  Dr.  Dyce  Duckworth, 
this  eruption  consists  at  first  of  small,  discrote  pustules  with  a  rathur 
large  areola;  aftei-warda,  if  the  application  bo  persisted  iu,  of  huge 
puatules,  followed  bysovcro  ulceration.  When  oxhihitod  in  small  re- 
peated doses  to  man,  it  produoee  malaise,  with  nauaea.  and  poriiapa  aa 
Increase  of  tho  secretions  of  thejalivary  glands  and  of  the  mucous 
mSnibrane  of  the  bronchial  tubes  and  of  the  stomach.  In  loi^ 
amounts  it  causes  romiting,  aceoinpnnied  by  only  a  moderate  nmouni 
of  nausea  but  by  a  decided  increase  of  the  secretions  menlioned  above. 
The  vomiting,  oven  when  very  large  ainounta  ore  taken  into  lite  ntom- 
ach,  is  not  apt  to  bo  severe,  nor  the  prostration  marked,— no  doubt  be- 
cause the  excess  of  tlie  drug  Lt  rejected  before  absorption.  After  large 
doeoa  of  emetine  this  mildness  of  action,  in  all  probability,  would  not 
he  present:  certainly  animaU  are  readily  killed  by  the  alkaloid.    Al 
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(hough  ipecacuanha  was  made  known  in  1C4!)  by  Pieo,  anJ  nllhough  It 
has  been  onormouaiy  us«d  binoe  its  introduction  into  Kuropo  in  1672,  iu 
phyuologioai  aotion  b  not  as  yot  uell  made  out.  That  tho  active  prin- 
ciple Ja  absorbed,  and  that  tho  vomiting  ia  so  produced,  is  shown  by 
the  oxporiments  of  OrAla  ( Tuxieologie,  i.  651),  and  of  JJi-e.  Dym  Duck- 
worth, D'OrntiUaa,  atid  Fochoiior,  who  found  that  vomiting  followed 
the  bypodcrraio  use  of  ttmeUnu  iu  doga  and  cats.  If  it  bo  truo,  a«  is 
atnrmod  by  D'Ornullas,  that  tho  ometino  produces  vomiting  much  more 
slowly  whoa  tlirown  into  tho  veins  tlian  when  given  by  the  stomach, 
it  would  soeoi  that  Uie  local  irrilnnt  action  of  thu  drug  effioieatly  favors 
einc«i«. 

Afioording  to  Dr.  D'Ornellaa  (^Qaz.  Jllid^  1873,  p.  fi37),  l[fir«k*8  com* 
morciol  flmctine  in  toxic  doses  (0.03  milligramme)  produooa  in  (Vugs 
drynoiui  of  tho  skin,  swollinf;  of  tho  nbdornon,  diminution  of  tlio  clr- 
cuiation  and  rcspimiion,  incroascd  rnthcr  thun  dimiiti:jbvd  iwlUiUuhty, 
muscular  focblonose  dooponing  into  abolition  of  rolunUiry  movoiuont, 
with  at  first  incrcaiwd  and  attorvranls  diminished  reflex  activity,  and 
flngllvjioath  from  failure  of  roaplration ;  tho  heart  continuing  to  heal 
olton  for  many  hours.  In  roamnials  tho  symptoms  induced  by  tho 
poison  in  birgo  doses  are  yery  similar  to  thoeo  just  detailed,  except 
that  nmpniii  ia  iiaii[i]|y  gjfiiant  but  IU  some  oosos  1 1  b  Wanting. 

Circutalioa. — The  action  of  the  drug  upon  the  circulation  has  not  iu> 
yet  been  clearly  made  out.  Any  action  upon  the  heart-muscle  must  be 
a  ver>-  feeble  one,  since  D'Ornullas  sutcs  tJtat  although  tlie  fVog'a  heart 
is  finally  arretted  in  dia«tol«,  yet  it  retains  often  fur  many  hours  ita 
irritability.    It  h-M  boon  supposed  by  some  tJiat  the  drug  acts  oapeclolly 

[  upon  tho  vaso-motor  iiystcm ;  but  CTldenco  of  this  hn«  not  OS  yet  been 
brought  forward.  Polichrunio,  it  is  true,  asserts  {L' Ipteaevanha,  Pariu, 
1874)  that  dr^'ncss  and  pnloness  of  tho  intestinal  muoous  membritiKj 
are  very  apparent  in  mamranb  potsonwl  with  emetine,  nud  Cliouppe 
(i>  Pfogris  Med.,  1874,  p.  4^)  has  obsorvod  the  same  thing ;  but  tluA 
is  an  absurdly  slight  grauud  for  believing  that  emotine  causes  voso- 

LJ&Otor  spasm.     Pocholivr  found  in  n  single  experiment  that  tho  drug 

^^Ktted  veiy  decidedly  the  arterial  preMuro,  but  Dr.  D'Oniellai*  found 
tfcit  «netino  neither  depresses  nor  increases  tho  blood-foroe;  and  in  a 
Borioa  of  elaborate  experiments  by  Dr.  Dyce  Duckworth  tho  alkaloid 
fhiled  to  influence  materially  tho  circulation,  at  least  until  vor^*  htto  In 
tho  poisoning.  Tho  pulse-rate  was  not  eonslimtly  affected  ;  sometimes 
it  was  apparently  lowered,  sometimes  it  remained  about  the  same,  and 
sometimes  it  was  seemingly  increased.  The  elTuct  of  an  overwhelming 
do^  wus,  however,  marked.  In  one  coao  immediate  stiMpenaion  of  cor* 
diac  action  followed  injection  into  tho  jugular  vein;  in  anotbor  dog,  io 
»  minute  and  a  half  alter  half  a  grain  of  emetino  the  nrtvriAl  prosstiro 
doaoendud  IVom  135  to  20,  and  in  a  moment  tho  animal  waa  dead  of  oiir- 

■difto  paraiysis.  Dr.  Foulkrod  (Phila.  Med.  7^jw»,Tiil.55-l)  has  noticed 
a  nteady  fal]  of  arterial  pressure  pi\>d»cod  both  hofore  and  aflvr  wotioo 
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of  Uio  conl  of  oil  tho  cardiac  norvoe.  Tliore  ta  no  proof  that  omdiiM 
BT«r  causw  vwo-motor  spasm,  whil«  il  is  oorlain  that  toxic  (Jo«hm  dinxU^ 
puvlyzo  tbo  hiwrt ;  tbonipoutio  (iosos  probably  havg  no  docidod  di 
oflToct  upon  tho  circulatiou. 

Respiration. — AccorilinR  (o  D'OnwUas,  Pocholior,   nnd    Fon 
omolioe  iQ_tQxiG  dosce  uMiftlly  lfp|la  by  MrroBtiny  tba  reBpiny tjJQii :  bi 
in  many  at  I>yco  DucltxTorUt'a  experimants  (iSf>  Bartheliomae't  lit 
Rtp^  v.,  vii.)  the  di-aih  wa§  certainly  llio  result  of  corxliao  paral 
possibly  becauso  tbe  poiaoa  woa  lUiown  diruotty  toto  tbo  ctix;ulaLJoo,' 
M^  into  tbo  heart. 

Nervous  and  Muacular  Si/stemt. — TTpon  i]i|*  <>fffft]>niin  ipocaetiai 
aatorta  BO  pflfcu^ptj^l^  jnHnfyniMf ;  but,  a»  both  D'Ornollas  {loe.  cU^  p.  538) 
and  Pocholior  (toe.  dt^  p.  57}  havo  found  lliat  after  death  Prom  otnctina 
iu  the  Gng  both  non'oa  and  uuscios  rulaln  their  aiuwoptibilily  to  focble 
gid\'anic  ounxiiitii,  the  pamlyBb  which  thy  pftiytit  pi^ililpn-i  in  [iTYiiraVj 
Bjiirinl.  D'Oniullas  and  Pucholter  arc  in  opposition  iu  n-^iird  to  ihio 
action  of  Uio  allcaluid  upon  Muslbility,  tlio  one  alBrming  Umt  it  in 
the  olhur  that  it  iM,  uifocl^. 

Temperature. — Pocholior,  Dyco  Duckworth,  and  D'Omollns  all  »■ 
that  In  eBtotinc-poiaonlng  thero  i»  a  distinct  fall  of  tcm[K'raluiv  in 
mouth  aiid  on  the  Hurfacv  of  tbo  body,  but  thU  in  Uio  intcAtinos  tho  icm- 
pvruturo  cither  remains  stationary  or,  moro  commonly,  Hms;  D'Or- 
nollus  afBnns  that  it  always  risu»  decidedly.  Tliis  rieo  is  probably,  ns 
U'Omollas  boUovos,  local,  and  duo  to  tho  action  of  tho  |)oiaoa  uiHin  Ui« 
intestinal  tract. 

Pulmonic  and  DigeaU've  Organs.^-Tba  post-mortem  roaulis  obtained 
in  animab  poisoued  with  ipecacuanha  are  diverse,  but  itlTuct  chiefly 
cither  the  tungH  or  tho  digestive  tract.  Pcchuliur,  iu  bis  earlier  uxpcri> 
monto,  found  great  pnlaneaa  of  tho  lunjfa,  with  in  tense  fayponcmJo  of 
tho  slouiach  aud  tlie  upper  half  of  the  Intestines,  but  in  s»mo  ol'  his 
liiloroxperiiiienls  llie  lutigs  wei-w  jirofoundly  influoncod.  Dyco  Duck- 
K-  til.  -|.L  wdly  noted  intense  liypcncmia  of  tho  lungs,  which  woro  in 
t>i  111.  jjI.u  i-»  irmph}'MumatouN,  but  in  other  portions  coUnpsod  and  oven 
.tH  <  I  ']  ivith  true  consolidation.  The  losiotis  wero  much  leaa  marked 
in  tho  inlcMtines  than  in  the  lungs,  which  rvsomblod  very  closely  ihoM 
taken  IVom  the  bodies  of  animals  killod  by  section  of  the  rogl.  Ths 
pulmonic  lesions  were  found  to  bo  most  intonso  in  the  lakhlt ;  the  intes- 
tinal, in  tho  dog,  cat,  and  jfuineo-pig.  Magondiu  forty  years  ago  notad 
tho  pulmonic  Iceions  of  cmotiDo-poiaooing,  and  I>'Orn«lhw  has  likovriia 
rocordod  tbom,  but  has  also  soon  casos  in  which  isohmmia  of  tho  pulmo- 
nary tissue  was  found  aflor  death.  It  Is  ovidunt  tlint  tho  poison  has  an 
oepocial  action  upon  both  lungs  and  intwttiaes ;  but  why  tho  pulmonio 
lesions  should  bo  vary  is  not  ac  present  known.  Tho  occurrenoo  of 
changes  tn  the  puhnonory  tJssuos  is  in  accord  with  tho  nwulUi  cif  clin- 
ical experience,  which  teoohes  moat  docidodly  that  ipccncuaaha  hoe  aa 
action  upon  the  puhnonary  Tptionum  mflmhiynM.     Aftjir  AOclioiL^ 
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Oorrljsl_xagi,  Dr.  Oycc  Duckworth  found  Uiitt  cmotlne  IilIIihI  to  cauw 
TomttiDg. 

Clinical  oxporiciic«  al*o  showH  thai  ipocno  nct>  upon  the  dlg^tJye 
tract.  Whether  givi-n  in  largv  or  in  roniill  doioH,  It  is  very  npt  la  man 
to  incrcMo  nnd  nicidifv  tliu  iiUMtinal  socrotions.  It  prubnbty  influonoes 
tho  livor,  Hinoo  FochoUor  (^(tasettt  Medicate,  18(12)  affirms  that  in  nnimnU 
killud  by  it  no  hoptitiu  gliicoso  can  ba  found.  Morvuvcr,  grvat  udvan- 
tttgo  from  it«  unc  may  oflcn  bo  obiniitcd  in  tho  ccindilion  known  ua 
"bilintMnCKK,"  In  " bilioua  dyaontory"  it  will  oilon  produoo  lurgo  larry 
diHclmrguif  I  and  I  haro  Hcon  a  change  in  the  color  of  lh«  stools  rolluw 
itti  tuo  in  f■A^n^plln^  j)^iinHif«  TI1U  mvchaniCAl  cfTvot  of  the  vomiting 
induced  by  it  in  those  casoS)  however,  mutit  not  be  lost  eight  of;  yet  i'. 
does  not  Boom  to  me  at  all  sufficient  to  account  for  the  nwults,  wpocially 
as  some  observers  stalo  that  the  effects  noted  are  produced  ovon  whvn 
litlie  or  no  vomiting  occurs.  It  has  bean  provod  by  D'Omoltas  and 
Pocholior  that  when  emetine  is  introduced  into  the  circulation  or  into 
the  Cellular  tiwiio  it  escapes  with  tho  eocretions  of  the  stomach  and 
bowels;  so  that  the  changos  which  aro  provoked  in  those  organs  are 
evidently  connected  with  the  elimination  of  the  drug. 

Therapevtics — The  mogt^  ordiiiajny  mo  of.  ipjecocuaaba  is  as  an 
emetic.  Whenever  it  is  desired  to  unload  the  stomach  or  to  itct  by 
emosis  upon  disease,  without  inducing  much  prostration,  this  drug  com- 
mends  itself  by  its  safety  and  officioncy!  I n  narcotjcpoitojiing  it  is  loss 
certain  than  llio  "  mineral  cmotJc»,"  but,  as  it  prodacua  no  irritation  of 
the  stomach,  can  be  given  mori3  fVeely  than  thoy  can,  and  is  oonstaoUy 
used  as  an  adjuvant  to  them.  It  ia  especially  u»c1\j1  iu  tho  disoase.i  of 
children,  never  causing  the  serious  depreaaion  which  tartar  omotic  is  bo 
apt  to  produce.  When,  however,  very  violent  emesis  is  dcsirod,  as  In 
mimbKlilOVll  tj-oup,  other  emetics,  such  as  gjne  or_al^iiin,  are  lo  bo  prty 
forred,  on  accoilut  of  the  greater  force  of  ihoir  action. 

la  tick  stomach  of  nervous  origin,  such  aa  occura  in  pregnanes^  minuto 
4geea  of  ipeoacnanha  havaao  olten  met  with  aucocaa  that  tbero  can  be 
no  doubt  of  their  value.  One  drop  of  the  wine  in  a  liwspoonlUI  oT 
water  should  bo  given  every  hour.  The  uko  of  ipecacuanha  m  aa  ex- 
pectorant will  bo  spoken  of  under  tliat  heading. 

One  of  tho  moat  important  una  of  Ipecacuanha  in  In  aettte  dyifnUry, 
— «11  forms  of  which  have  buen  trcaleil  witli  it  with  uMsortod  nilvantJige. 
I  think,  however,  iXA  beneficial  action  Ih  host  seen  in  "■biUous  dyscMtry" 
anil  in  "*  miiiifjnant  dysentery,"  as  is  indicated  by  Uio  fact  tUat  its  umo  Is 
most  common  in  tropical  climates.  In  "sf/wrnic  in/Utmnuitory  ilysenttry" 
it  Hc-cmH  lo  be  loss  availablo;  although  oven  in  this  it  has  hvvn  strongly 
advocated  by  some.  l>r.  Chouppo  (BuW.  Thtrap.,  Juno,  1874)  com- 
mvnds  injections  of  ipecacuanha  highly  in  cholerifona  diarrhan  of  chil- 
■Ircn,  and  in  tuhfmjlMi*  ^(f^j^r^fr/r^  and  Polichronio  not  only  corrobnrnlos 
him,  but  also  ufGrms  that  the  samo  treatment  is  of  great  v'---^  'n  col- 
Itymtivt  mrftififi     lo  a  very  valuable  clinical  paper  (.  and 
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Surg,  Journ.,  187&)  Dr.  A.  A.  WoihUiuU  bring*  forwArd  ver^ 
ori<lcnc«  of  th9  valuo  of  Uio  romody  not  only  in  dyBootoiy,  bot  also  is 
cliolerifoiin  dJarrfaoiaa.    Tho  drag  Appcmrs  1o  «xcrt  a  direct  Inflcw&ca 
upon  iho  topntic  unj  intoBtinul  glundit,  and  may  be  tried  with  great 
hopo  of  succcH  wbororor  tboro  is  dccidod  giandnlnr  doran^ment. 

In  eatarrhal  faundiee,  and  in  intermittesUs  or  rtmittenta  acoompatiM 
by  conf^agtiOD  ot  tbe  portal  circulalion,  ipecacuanha  Ja  ottoxx  vet 
sorvicoablo. 

As  a  ^prutafntle.  ipecacuanha  boa  been  rocemmonded  by  TrouauMi^ 
and  Pocholier  aeserU  that  in  hcemopt^tis  it  is  a  spocifio  {Butt.  Itterap^ 
xcvii.  49).*  It  has  boon  given  vi'nh  aaeorted  adrantago  in  Jloo^ng 
aflor  child-birth,  and  Dr.  Carrigon  claims  I'or  it  oxytocic  povren  {^.  t, 
Med.  Journ.,  491,  1878). 

ADMi:>i8TitATrox.— As  AD  fliDolEc,  ipocaonanha  (»  gonemlly  odminis*^ 
tcrcd  in  poivdor,  thirty  grains  being  given  evory  fifteen  or  twenty  min< ' 
titAS  until  ibo  dcMiivtl  oiltbct  is  produced.  I^)r  a  child  a  year  old  the 
emetic  do^ic  is  fivt--  prniim.  ItA  notion  should  bo  aidvd  and  hastened  hj 
Inrgo  druughtn  of  hikuwurm  water.  As  a  nausoint  tho  doee  la  IVoiq 
jyo  to  Bvo  grains.  In  dyMonlory  it  is  goncruUy  best  to  begin  with  a 
flail  emetic  dose,  or  with  ten  grains  repeated  every  half-hour  nntiJ 
omoBie  is  produced.  UVo  or  throe  houni  nflor  romiting,  fl/lecn  drojM 
of  laudanum  should  bo  exhibited,  followod  in  twenty  minutes  by  fin 
to  tvn  gmins  of  ipocaciuinha  In  pitl/orm;  this  should  be  rcpMt4<i 
every  t^vo  or  throe  hours,  tho  amount  of  the  opium  being  lemoned,  and 
that  of  tho  ipocncuanha  increased,  according  to  cireumsiancee.  Tbq^^ 
object  is  to  have  aa  much  of  the  ipecacuanha  retained  aa  ponible^^^ 
Another  plan  is  to  give  larger  doses  (twenty  groins),  ropcAlcd  every 
two,  four,  or  six  hours,  mustard  being  applied  to  tho  epigastrium  and 
opium  exhibited  as  before  ;  and  it  Is  said  (hat  after  two  or  three  doMS 
tolerance  Is  ostablixht-d  and  the  drug  retained.  In  India,  encmata  of 
tpocacuanha  ore  often  employed,  either  m  a  subiftituto  for  or  an  adjuvant 
to  its  use  by  the  mouth.  This  treatment  hns  reconlty  been  imitated  by] 
Chouppo  and  others,  and  has  been  practised  qnite  extensively  In  my- 
ward  in  tho  Philadelphia  Hospital.  It  in  undouhtodly  fi-equently  efS- 
ciont  jn^  ttbdominai  complaintB.  and  tho  gastric  s>-mptom8  are  almost 
alwaysavoidod.  IrTcliromc  cases  the  repetition  of~tho  enemata  some- 
times produces  so  much  local  irritation  as  to  forbid  their  continuanoe. 
I  have  been  accustomed  to  give  a  scrapie  of  tji^o  pQwdntwith  starch 
and  laudanum,  repeated  every  four  boors.  A  decoction  of  tho  drug  is 
to  bo  preferred,  as  probably  causing  leas  local  irritation  and  l>oing  more 
thoroughly  absorbed.  To  an  adult,  Chouppc  ^Ivcs  two  injections  of  u 
deeoctioD  daily,  each  lavement  representing  two  and  a  hitlf  dracii 
of  the  drug. 

As  a  counter-irritant,  ipecacuanha  Is  rarely  used  In  this  counl 
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but  in  Knjfland  a  liniment  is  employed  composed  of  timr  purli>  »f  Iho 
powder  Ui  foiirtoon  pai-ts  of  olive  oil. 

The  prepnrnlioDs  for  interoal  uho  arc :  n  si/r«p  (Syrupua  Ipfcaeunnh^ 
U.S.,— fld.  ext,  5  to  10l)),^^oao,  iii  an  emetic  (br  an  icifant,  one  to  two 
toOBpoonfula;  a  wine  {Vinum  Ipecacuanha,  U.S., — fid.  exL  7  to  white 
wine  93). — dose,  tlie  eumeaa  tliu  Hvrup;  and  a  fiuiit  extracHK-.tractum 
Ipecactanhte  Fluiilum,  lI.S.),^dosi3,  aa  an  emclio  for  an  adult,  thirty 
drops.  Trochisci  Ipecacuanhir,  U-S^  TrochiKi  iforphinie  Tptcacuatihie, 
XJS.,  are  used  in  ealnrrh  of  the  throat  as  a  local  application. 

Emetine  la  not  officinal,  hut  lias  been  ti.-*od  by  Dr.  Ryee  Duckworth 
(JLoK'lon  Ph'tnuaceuticnl  Jmmal,  ^rnrch,  1872)  and  his  cotleiiguca  In 
dOHB  of  fVom  onc-twcinh  to  onu-ntxth  of  a  gntin. 

SANQUINAEIA-BLOODROOT.    U.S. 

This  ie  the  rln'xomo  of  an  iniligcnoiis  pcivnnial  herb,  Snnguinaria 
CanitdonsiM.  It  occurs  in  piocos  two  or  throe  inches  Ion;;,  reddish  brown 
externally,  a  bri;;ht  eomewhat  omnf;o  rod  internally,  and,  when  fVeeh, 
ftill  of  a  similarly-colorod  juice.  It  oontain§  two  asseited  alkaloida, 
Pueeine  and  pDrphgraxine,  besides  an  alkaloid,  first  dlsooTered  in  it  by 
Dr,  Dana  in  1820  and  named  by  '''■"  t'iarg"'""'''T\i  ^^^  which  is  idoii- 
tical  with  the  alkaloid  of  Chelidonium  majus, — ChHerythrine.  As  the 
latter  was  not  discovered  by  Probst  until  1839,  it  is  obvious  thai  tliti 
name  Knnguinarine  ha«  the  priority  and  should  bo  adopted.  Sixngui- 
marine  occurs  in  wlorlwi  »tnrs  or  groupw  of  lino  nocdiu-like  erj^tal:", 

itostetcwt  when  cirj-,  of  a  sharp  burning  taxte  when  moistened  wiUi 
alcohol,  very  initnting  tQ  the  nasal  mncoua  membrane,  and  unitiiuf 
with  acidn  to  form  brilliant  rod,  mostly  Bolublo^  wiltn. 

rnrittoLouicAL  Acrio.'(.-^TtrfuIt  doses  Mtnipiinaria  act»  npon  man  as 
u  banth  emetic,  nnd  in  o^'erdosos,  nccordinj;;  to  Dr.  Tully,  it  produces, 
with  the  vomiting,  burning  at  the  stomach,  faintneas,  vertigo,  dimin- 
ished vision,  general  insensibility,  ooldnose,  ejttromo  reduction  of  the 

'  force  and  frequency  of  the  pujae,  together  with  great  iiio;;iilariTy  of 

[  aodon  and  often  palpitation  of  the  heart,  great  prostration  of  muscular 
strength,  and  sometimes  a  convulHivo  rigidity  of  tho  limbs.  Fatal 
poisoning  of  several  puixons  occurred  by  it  at  Bcllovue  IIoKpital ;  but 
tlie  only  symptoms  recorded  aro  "racking,  burning  pains,  and  tor- 
menting thirst." 

The  only  physiological  study  of  the  dnig  as  yet  made  is  thai  of  Dr. 
Jlobcrt  Meade  Smith  {Amrr.  Journ.  Mai.  Sci.,  Oct.  187C).     He  finds  that 

'unguEnarine  camtM  in  mammals  vomiting,  purging,  profuse  salivation, 
followed  by  collapse,  dilated  pupils,  with  sometimes  clonic  convulKions, 
and  death  from  asphyxia.  As  the  result  of  numerous  cxpcrimcntss  ho 
concludes  that  the  convulsions  aro spinal,  but  associated  with  docrcmsod 
reflex  excitability,  which  is  at  first  duo  to  an  excitation  of  Setschonow'a 
««nlre,  but  nf\erwards  to  a  depression  of  tho  spinal  centres;  and.thiit 
there  is  a  progressive  lowering  of  the  pulto  and  arterial  preesuro  afW 


large  doMM,  cauecd  partly  by  a  direct  action  upon  the  heart,  portly  by 
paresU  ur  the  vftso-motor  oentres.  Moderate  doaee  of  wingutnarlno  Dr. 
SiniUt  flixls  to  irritate  at  first  tho  raso-motor  centr«a,  and  bo  pruduco  a 
primary  rise  of  the  arterial  centre.  Muscular  contractility  in  roducvd 
by  it,  ealivalton  f^reatly  increased,  and  the  roapiratlon  progrowivoly  ron- 
dorod  slower  and  shallower  by  a  direct  action  npon  tho  c«ntre. 

TitERAPetrrica. — As  an  emetic,  snnf^uinariA  haH  fallen  into  woll- 
dceorved  dieuae.  Indeed,  I  hare  iievur  knnwn  of  itti  eraploytnvnt  ok- 
o«pt  as  a  stimulant  expectorant  in  obatinato  bronchitis,  and  even  then 
with  doubtful  udvantngo. 

ADJiiNisTnATioN. — The  crude  drag  iit  very  mrcly  M«d ;  iho  omolio 
doao  of  Ihe  jiawilor  in  from  ten  to  nixty  grains.  ProfcBuor  It.  P.  ThoiniM, 
in  oxpcrimenlH  upon  himsulf  and  others  with  the  alkaloid,  found  that 
in  a  dow  of  from  onc-ciglilh  to  onn-lwoinh  of  a  grain  it  actwl  jw  an 
expectorant,  without  iliKttirbing  tho  stomach ;  ono-»ixth  or  ono-fbttrth 
of  a  grain  given  every  two  or  thrixj  houra  generally  naiuoatcd,  iho 
omotic  do«o  being  half  a  grti'ia  rcpeatcil  every  ton  minutow.  Ono-«u(th 
of  a  grain  uvory  throe  hours,  in  the  courao  of  two  or  three  da^'s,  re- 
duced the  pulse  IVoiQ  fire  to  twcnty-Rve  buatH  per  minute.  Tbo  ox* 
pectorant  doso  of  tho  tincture  {Tinctura  Sanguinaria.', — 1  to  6.6,  U.S.)is 
gll.  XX  to  xl ;  of  tho  vinegar  {Acetunt  Sanyuinariar,  U.S.),  fifloen  to  thirty 
minims;  of  tho  jiuid  €jr1ract  {Extraetum  Jiinguinariff  FtviJum,  UA), 
throe  to  flire  rainims. 

APOMORPHIN.ffl  HYDROCHLORA8-HYDBOCHLORATB  OP 
APOMORPHINE.    U.S. 

Apomorphinc  was  discovered  by  Dr.  Slatlhicson  and  C,  R.  A,  Wright 
(Proivrrf.  Jtoy.  Soe.,  xvu.  4i>5),  who  made  it  by  the  action  of  a  strong 
solution  of  hwirochlorio  acid  upaii  morDbipe.  A  probably  better 
method  of  prcpnnitlon  i«  that  of  B.  L.  Mnyer  {Rerickle  Deatsch.  Chan. 
GesfU.,  Berlin,  1871,  iv.  121),  in  which  tho  morphine  i«  troatod  with 
a  solution  of  chloride  of  sine  at  120"  C.  Apomorphino  occum  aa  a 
snow-white  powder,  wliicb  is  pormiinont  when  dry,  but  wlion  moist 
soon  becomes  ^reon.  Its  solution  sulTcrs  ihiK  chnRge,  which  'w  probably 
an  oxidation,  in  a  few  minutes  by  heat  (Matthic«on  and  Wright),  and 
in  a  few  houra  at  ordinary  temperature ;  and  in  tho  conrxo  of  some 
weol»  tho  green  lint  deepens  into  a  block.  Uithromato  of  potassium 
turoH  it  a  dense  yellow  orange;  bichromate  of  potassium  and  concen- 
trated rtiilphuric  acid  make  a  dark  red  with  it ;  and  with  neutral  chlo- 
ride of  iron  it  strikos  an  amethyatt  color.  H  diffbra  from  mttrphino  hi 
being  eolublo  in  cold  water.  The  oflicinal  salt  is  soluble  in  six  paru  of 
wiTiji'; 

Phtsiolooical  Actios.— In  dosea  of  IVom  ono  to  (Ito  milligrammes 
in  ten-^  npomorphino  causes  nt  first  a  stage  of  rcstlossnom,  which,  aAer 
a  time,  yields  to  an  increasing  aluvgUhnoss  and  mtuwular  weakness  that 
may  end  in  real  or  apparent  death.    In  some  iofttancM  tliorc  are  rJolont 
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coarulnioHs,  bolli  clonic  ttt.d  tonio  !d  charaotor*  SomoUmcB  rocoroty 
oceura  iirtor  both  rcxpimtion  nn4  cnrdinc  action  have  iippnruntly  coMod. 

When  smnll  ilo«oii  (1  to  2  millignimmoa)  of  tho  alkaloid  arc  f^ivcii  to 
(logK,  vuiniling,  without  any  olhor  (tociiiod  Hymptoma,  is  induced ;  nAor 
elightly  lai^gor  amounts,  ttio  vomiting  is  eoroi'o,  and  aocompnniud  by 
&00  ealirntion  and  muscular  Cromblings.  Attor  rory  largo  doeos.vom ik- 
ing doca  not  occur,  but  a  condition  ut'  intonw  roetlosanosB  ts  soon  do- 
veiopcd,  the  animnl  oAon  jumpiiii;  in  tbo  air,  runnin?  about  tho  room, 
bowling  and  champing  constantly.  Tbo  alif-htost  noiao  or  aUu-m  ibrowH 
bim  into  violent  excitemont  and  torror ;  with  pupiU  dilated,  cars  drawn 
Btiffly  back,  bo  endeavors  to  g^t  out  of  tbo  apartment,  and  oven  to  climb 
the  u'sll.  Afler  atill  Urger  amounta  (-t  or  5  gr.).  to  thb  oxcttcraont  is 
»oon  nddiMl  fiiiling  niuacular  strongth,  and  tbo  bind  logs  are  dragged 
behind  Uio  animal  In  hta  movemcnta.  The  respiration  b  exceedingly 
btirricd,  and  convulNioii-s  are  nuddenly  developed.  Tbo  ]>aresis  and  con- 
vnlftionit  increase,  xo  that  tho  animal  licx  upon  bis  back,  kicking  wildly 
into  tbo  air,  and  finally  bo  dies  nKphyxinlod.  Rabbits  cannot  vomit, 
bat  tho  goaeral  symptoms  pmduccd  l>y  the  alkaloid  in  them  and  in  cata 
are  exactly  parallel  with  those  just  doscribod  as  occun'ing  in  the  dog. 
Very  email  doses  (10  milligrammos,  Uiimactc)  sutHco  to  kill  tbo  rabbit. 
On  chickens  and  pigeons,  according  to  C.  David  (Qai.  Med.,  IST-I,  p^ 
4C5),  it  acts  very  much  as  it  does  upon  dogs ;  iho  stage  of  oxcitomont 
is  very  marked.  Aftor  doatb  no  distinctive  lesions  are  to  be  found, 
unUwa,  as  Quohl  (toe.  cit.,  p.  19)  bclievos,  tbore  itt  habitually  an  cxoossive 
bypcrn>mia  of  tho  pons  Varolii. 

To  the  therapeutist  the  chief  intorwt  in  apomorphino  is  in  conraw- 
tion  with  ilsjwwer  of  producing  vomiting;  but^boforo  taking  this  up 
I  shall  endeavor  to  portray  wliaris  known  in  regard  to  the  physiologi' 
cal  actions  of  tho  drug. 

Nervous  System. — Tho  action  of  apomorphino  npon  tho  cerebrum 
seems  to  bo  that  of  a  gmnarj-  slimulant  delirifactont  and  finnl  p.ira. 
lyaant.  The  cause  of  tho  convulsions  at  prosont  cannot  be  oonsidorod  aa 
mado  out.f  According  to  Koichert's  experiments,  both  tho  Bonsorv  and 
motor  norvca  are  first  atijouilatfid. oad-ailcr.iraxds  pamlyxixl.  In  oppo- 
sTtlon  to  tho  experiments  of  (juehl,  Uarnack  found  that  the  muscles  in 
tho  (Vog  around  the  place  of  injcclion  soon  lost  their  irritability,  evi- 
dently ft"om  ibe  poison  reaching  them  in  a  concentrated  form  by  irabi- 
bition.    Ho  aUo  separated  one  bind  log  of  a  fVog  IVom  the  rest  of  the 


•  CDninlt  B.  IlntDiiok,  Arth.  f.  F.tf*r.  Pni\.  .i.  I^nrm..  if,  SH  i  Max  Qmhl,  (Jtltr  dtr 
niftiaL  Wirk.  4n  Ajiotiorfkini,  Innug.  Ulti.,  Ilixlle,  M'2\  I.  It.  V.  Bourgouti,  Dt  IMfOMnr* 
^ti'*r.  Pari*.  18-ti  B.  ItilcbDrl,  PkHa.  tl§d.  TimH,  i.  110;  0.  Tklentln.  AreK, /,  Erptr. 
J*atK  H,  n«rm..  li.  JOB. 

t  Tha  .inl;  aa«  wbo  hu  (■nfolljr  HndW  them  l>  Ilelobvrt,  *ni.  hi)  pablUhod  motdoI  I* 
•«If-eaatniili(jtDr]r.  lis  Tsuao*  Ihal  th«  osaTulniona  nre  alilol)^  tpin«l,  kud  jrot  ujrt  Ibat  in 
initniniBli,  after  HSIioa  of  tha  >|ilaal  snnl,  MceiiE  "  In  ntj  siSBptloDa)  moiy''  the;  itt  urn- 
Bnad  to  tbo  tuLetlat  p&rt  of  Ihc  bod/. 
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body,  loaving  only  the  ncrrs  intact,  and  then  poisoned  with  spoDlo^ 
pbino.  After  voluniar;  mottoii  had  u^iuud,  llio  mtMclos  of  itio  intatt 
leg  were  far  Ices  excilablo  thitii  wvro  thusQ  of  thg  log  to  wbich  acon> 
of  the  poison  hail  boon  pruvuiitcd.  Tlictto  oxparimonte  linvo  buon  oan- 
finned  by  Roivlivrt,  and  tbvrc  van  bo  no  doubt  that  apomorpbiDe  is  a 
uiuii«lt!-jK>iiu)n. 

GrevlaUon. — ^Tho  reports  upon  tho  nclion  of  thU  drug  upon  the 
circiitittion  aro  Homowbat  diwonlant.  Soiberi  (London  Med.  B£ard,L 
i'l),  Max  Quobl,  and  Bourgeois  anirm  that  the  blood>proS9iiro  b  not 
niTcclod  OTon  by  toxic  dosoa.  llnmacfc,  bowover,  found  after  large 
dosQS  in  do^  a  distinct  All  of  arterial  pro<t<iurtf,  and  abo  tlial  a])(imor- 
phioo  is  a  dirvot  paralyzant  of  the  cut-out  IVog'a  heart  Tbu  bkttcr  fiici 
has  boon  confirmod  by  Ituichcrt,  who  has  al^o  «liovrn  that  ihu  rnaituaa- 
lian  heart  is  similarly  affected  by  the  drug,  and  that  finally  this  cardiac 
action  causes  a  fail  of  tho  arterial  protuura.  Preceding  the  full  tli«re 
woa  in  Dr.  Jteichert'a  cxperimonta  a  dittincl  rlw  of  arinriiil  prcmure^ 
which  was  prevented  by  prunoua  section  of  the  cord,  and  vast  thuiv- 
foro  probably  due  to  stimulation  of  the  voiw-inotor  cantrcs.  Thorv 
peuiie  doiws  of  the  drug  have  no  dbtinct  action  upon  Ihu  force  of  tha 
(lirculuiioii.  The  pulse-mte  is  marlcudly  incroaacd  by  amnll  and  large 
dowfl  of  nponiorphine,  tho  maximum  uaually  being  ruacho<l  about  the 
timo  Toiiiititig  i*  fairly  c»tablislicd  ;  Mubsniuontly,  in  |>oiM>ning,  tho  pnlM 
falls  IhiIdw  uurmal.  Iloidicrt  buliovvA  ihu  ri*e  to  be  duo  to  stimula- 
UoD  of  thu  accolcralorN,  and  tho  fall  to  the  influence  upon  the  bdart* 
muBcle. 

J!e»;?i>irtwn-— Usually  the  rospiration>ratc  ia  increased  by  docidod  or 
toxic  dowsj  althoiii^h  the  amount  of  increase  varies  grwatly,  it  is  often 
verj-  largo,  ilarnatli  says  that  aflor  toxic  doses  tie  rate  r»e«  very 
much  before  the  ot-curronco  of  convulsioos,  but  Itcichcrt  has  not  been 
able  to  ebsorve  this.  During  the  convuUiro  period  tfaa  respirations 
bocoroo  irregular  and  unequal,  and  they  finally  grow  more  and  more 
shallow  and  infrequent,  until  dca'.h  results  from  a  paralyaiii  of  the 
n^piiiituiy  coniroH.  Uoth  Uamuclt  and  Ileichort  have  noted  that  la 
the  rabbit  previous  section  of  tho  par  ragura  doos  not  pruvunl,  bat 
mthor  iuircnHos,  ihiit  acceleration,  so  that  it  would  »ocm  that  apomor* 
pbinc  elimuliitca  tlio  roHpiralory  centres;  but  Iteiclicrt  allirms  that  ia 
tho  cat  and  dog  no  incroaaeof  the  rospi ration-rate  occurs  under  the 
action  of  tho  drug  if  the  juicurnogantrics  have  been  cut. 

7'impfralurc. — The  arlion  of  iiponiui-pbine  upon  the  tempcnttore 
appears  to  bo  very  trifling  and  incoiinlant.  According  to  Kiotkow»ki 
(Apomorphin,  Inaug,  I)ii«,,  GroifswaUl,  1872),  the  bodily  heat  usu-illv 
falU  after  lai^e  doses  irom  fl.l'  to  0,5°  C.  Mucrz  uolicud  Id  ono  nian 
that  the  teraperaturo  rose  during  the  vomiting  two-lenihs  of  a  dcgivc; 
while  Bourgeois  affirm*  ihnt  in  man  the  dnig  has  no  Influence  over  tbc 
temperature,  and  Itcickort  bus  scon  in  animals  a  ri.ie  follow  the  hypo- 
dermic but  not  the  inl  ravenous  injection  of  tho  alkaloid. 
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•Dr.  Goo  {St.  Barthohmem'a  Hosp.  Sfp.,  toI.  v.  p.  215)  was 
the  first  to  annouooe  that  apomorphiiie  Ja  a  certain  and  prompt  am^jfai, 
producing  but  lltllo  naunoa,  oa^lmTinf  tiio  great  adTanlagft  of^ acting 
in  very  iimiill  <\n-ta.  a  tuiitli  of  a  grain  Ixiin^  oulVmii^t,  wlton  J^njoctod 
uftdiw  the  akin,  to  cauao  vomiting  in  ten  miiiutoa.  His  stntcmvnts 
haveTjeenToiifirmoSljy  r<iry  man/ oI>tiurver»,  excepting  tliat  tho  dOM 
employed  by  Goc  U  usiinlly  con»idcred  too  largo,  Tliiw,  l>r.  Pierce 
(British  ^Cfdie■•Jt  JourrutI,  1870,  p.  274)  employs  ORe-fiA«cntti  of  a  grain, 
and  M.  Burtron.l  (G<ij.  Med.,  18T4)  hna  romitod  will)  0  06  grain.  Tho 
timo  rvfiuircd  for  action  depends  largely  upon  tho  amount  of  tho  drug 
oxhibitfld.  Aftor  very  email  doses  twenty  minutoa  may  olnp^p;  and 
in  Itourgoois's  experiments  0.45  gmn  produced  violent  vomitiug  in 
lees  than,  two  minutes.  After  thera  largo  doses  the  omosis  usually 
recurs  once  or  twice  at  intervals  of  a  quarter  to  half  an  hour,*  The 
vomiting  BooniB  to  be  of  jentHo  ori;;in,  as  Roichert  has  euecoodod  in 
producing  it  when  tho  thoraoio  aorta  was  tied  so  as  to  prevent  any  of 
the  poifton  fVom  reaching  the  stomach. 

A  knowledge  of  tho  clToctfl  of  narcolica  upon  the  action  of  apo^ 
moqihino  t»,  of  cotmo,  of  gi'cnt  poiCtical  iinpurtuoco.  There  Is  as  yet 
Tory  liille  clinical  ovidcnco.  A  case  of  poisoning  with  bitter  nlmondi* 
ha.1  lixleed  been  reported  (Schmidt's  Jnhrbucher,  Bd.  elv.  p.  272),  in 
which  tho  injection  of  O.OU  gniln  of  the  alltiibid  wn«  followed  liy 
prom|it  emosia ;  but  it  is  evident  that  no  inference  in  regard  to  nitrcolio 
poisoning  could  be  drawn  fVom  this.  It  is  inconceivable  that  there 
Bhould  bo  any  differences  in  the  relation  between  apomorphine  nnd  nnr- 
totism  in  man  and  in  animals,  and  tho  eubjoot  has  been  investigated, 
with  mostly  similar  but  insufficient  rosulia,  upon  animals  by  several 
observers.f  In  doga  chloral  retards,  or,  if  in  sufficient  dose,  prevqnt^^ 
the  emesia  of  apomorphine ;  during  olHoroformSoep  tho  alkaloid  Is 
affirmed  by  Oavid  and  I>ujardiirSS£iiiiM  i:  t.i  l.i  powcckas;  but  MM. 
Coyne  and  Budin  etat«  that  it  will  pruiiui;-;  tim^^ia  oven  during  pro- 
found anaiBtheaia  if  the  dose  be  large  enough ;  David  found  that  in  n 
dog  three  oentigrnmmGit  of  morphine  prevented  the  occurroneo  of  the 
vomiting.  It  Is  plain  that  theiie  oxperimentM  prove  no  moro  than  that 
narcotics  influence  tho  action  of  apomorphine  an  they  do  that  of  every 
other  emetic ;  and  the  probabilitJo*  Mom  to  be  that  tlio  alkaloid  pro- 
duces vomiting  mora  auroly  th^n  do  our  onlinarilY  u*ed  dnifM.  Tlio 
oniesis  Is  probably  tho  rofiull  of  g  rtimalant  action  exerted  upon  tho 
uerve-conlros ;  and  the  fact  that  niUr  toxic  doses  vomiting  does  not 
occur  indicates  that  In  stuch  amounts  the  drug  parnlyKca  tlioso  ocntroii. 

Loc/il  Acdon. — Apomorphine  is  not  an  irrTEniilT^^^  '^"'^  ^^^  hypo- 
dermic U!«e  of  oven  concontratcd  solutions  of  it  elicits  in  the  lower 


■  For  ths  dots*  required  to  lomit  T&tliiiii  KDliniita.  m  (Jul.  tfM.,  Wl,  p.  4AS. 
t  B.  lUnuuk  (Joe.  «*i.);  0.  0,  David  (Oat.  JVM.,  l9tA,  |b  tti'fi  I>ij*Tdin.Il«um«u 
(JU/.  TUfv^  Out.  \tU). 


KDimnla  no  ovidenccs  of  pain.  In  man  Iko  injections  have  sometuBoi 
caiLtud  intense  pain,  probabl^r  biMinuso  they  bod  be«a  originiilly  La 
pmporly  prepAm]  or  bad  undorgiMM)  cbemical  cbange. 

TuuLipiUTtct!' — Thuro  is  notr  suBIciont  «vidi'nc«  (o  .show  tbat  apo- 
morphino  ia  a  aafo  nntl  rdijtblu  omcUo,  po«»ca.ti»d  of  nilvuntiigUTi  which 
bare  aJroady  boon  eufficionlly  dwelt  upon.  Il  may  bu  used  wbon«rcr 
it  ia  dofiired  simply  to  ompty  tho  ittomuch.  In  narcotic  poiioning  thon 
is  no  reason  why  it  shouhl  not  bo  f^ivon  hypOd(;nni<.'itl]y  whilo  sulphaU 
of  zinc  or  some  mocbunical  timctiujM  cxhJbitod  by  tho  month.  Aa  on 
expectorant,*  npomorphino  ia  employed  with  OBAcrtod  great  sdvanta^ 
in  the  suffocative  catarrh  of  inthnls,  when  an  emcUe  is  rognipcd  to  get 
ndof  the  immcbiiU  oaudatioo.  Under  tho«o  circtutwtanoos  it  ia  said 
not  only  to  aot  efficiently  as  an  omolic,  but  alMo  to  render  the  roucoa 
more  copious  and  fluid.  Myowo  oxporionco  conSrms  tho  claim  tbatia 
acvte  bronehitia  it  rapidly  causes  copious,  loose  socrelion.  and  tbat  is 
chronic  bronchitis  it  is  vory  useful  when  the  oxpoctoratJon  ia  scanty. 

AoMiNisTUATiOK. — As  an  emetic,  apomorphina  haa  QKually  boon  ad- 
mioistored  hj'podcrmically,  in  doaca  of  one-tonlti  of  a  grain,  mpcated 
arery  ton  minutes  until  somoeifoct  la  Induced;  but  it  may  bo  exhibited 
by  the  Btomncb  in  doublo  ibo  amoiiuL  In  caaoa  of  soron  poisoning, 
where  Itino  is  of  ^^reat  moment,  it  may  be  well  to  give  as  much  as  ona- 
fooi'tb  of  a  grain  at  a  single  injection.  In  fvoblu  persons,  howoTor, 
caution  muat  ul  ways  be  excrciaud  in  using  it,  as  ono-6l1oonth  of  a  graia 
hiiA  uauHcd  death  Ju  seven  minutes  in  an  adult,  flfty-four  yean  old, 
NufTeriiig  from  chropio  branfibitis  wjtji^ marked  aqiphysoma  (^Med.  Rec^ 
1877,  SC't).  Wortnor  gives  tho  cxpectoraot  dose aaO.OT  toO.liJgniin  for 
children,  or  double  the  amount  for  tho  adult,  repeated  every  two  bonre 
by  tho  mouth.  Care  must  bo  e.\crcified  in  its  use  in  children.  In 
Vulpiun's  clinio  tlie  dose  is  tvom  0.07  to  0.09  grain.  Dr.  T.ioob  {Sekmidt't 
Jahib.,  Ud.  c]v,  p,  272)  gave  hypodermically  0.03  grain  to  an  infant 
thirlocn  months  old  suiToring  fVom  capillary  bronehitia :  the  (Vco  vomit- 
ing which  was  induced  left  tho  infant  much  exbaustod.  In  a  very  few 
cases  apomorphiae  has  failed  to  vomit,  and  even  caused  stiiriling  symp- 
toms: so  that  care  should  bo  exercised  not  to  imgh  i)y^  ptnuajy  too  far. 
M.  Carville  affirms  that  tbreo-tonthi^  of  a  gmiu  hax  c»n^-d  a  syncopal 
condition  in  an  adult,  and  31.  I'l-ovoHt  dctaila  a  cqm)  IJLoadon  Medical 
Record,  [875,  p.  183}  in  which  s^Ticope  and  tlireatvning  collapse  wan 
apparently  induced  by  a  very  small  dose.  In  children  cxpociAlly  must 
care  bo  exercised,  since,  according  to  Harnuclt,  il)o  drug  is  very  liaUa 
tfi  prodoca  oollaiigg.  The  ordinary  solutions  of  apomorpEino  tindcrgo 
a  rapid  chango,  becoming  green ;  and  Br.  Loeb  has  ro[>orlod  a  case  in 
which  very  alarming  symptom*  followed  the  use  of  such  a  solotioo. 
U.  ConstAutine  Paul  statea  tl:at  if  glycerin  bo  used  as  the  sole  man- 
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Htnium  ttio  solution  mil  Icocp  throo  or  four  Aayt.  V.  Oort-illo  {Oat. 
Hebdom.,  1874,  p.  4()S)  uffirms  ihnt  glucoso  neW  well  k*  h  pru»on-niircs 
ikod  it  \»  also  claimw)  that  a  fow  drops  of  mnrinlic  ncid  will  iiuftlco. 

A  Tory  neoftil  Btimulating  cm  otic  n  mustard  Jlour,  very  prompt  nnd 
•Ton  riolont  in  ilu  action.  It  acts  m  a  moclianiciil  omotio,  and  in  to  bo 
used  whoD  it_ifl  dofiimii  BJmpJy  to  cvacimto  the  ^tomaeh  mpidly,  nnd 
especinlly  when  there  is  torpor  of  tho  viscufi.  A*  it  in  gcncndly  to  l>u 
had  at  oDco,  it  iec^pocinily  usofUl  in  Bach  emorgoncimu*  narcotic  poison- 
ing. It  baa  also  boon  cummondod  in  lurvoua  wHapw.  such  lu  is  soon  in 
.^alariai  pernJcJotta  chili  The  doso  ia  a  bonpod  des»ortapoonrul  in  linlf 
a  pint  of  water,  repeated,  if  neccesary,  in  ten  mtnutoe.  As  mustard  ia 
irritant  to  the  stomach,  jf  it  fail  to  act  it  Bboald  not  bo  ropoatcd  more 
•han  llu-oo  or  foar  times,  even  In  narootio  poisoning. 
^  JSquiU  (jSdlld)  is  sometimes  used  as  a  baivh,  stimulating  emetic. 

MINERAL  EMETIC& 
.Tartar  emetic  ia  the  most  denfesslinr  ofaUthesubstancefl  hero  spoken 
of  as  emetics.  It  is  rather  hlow  in  its  action,  b»U  tlie  vomiting  which 
tt  eauaea  S  preceded  and  accompitMM  by""iQtepga  naoBea.  and  ia  ax- 
ceedingly  Tlolent  and  peratstent  FCT  these  reasons,  tartar  emcUe  la 
rarplr  iwed  simply  to  nnioaJtlia  gtomach,  «gccpt  in  tEfl  abacace  oT 
more  eligible  amwunccg.    ItgjtW  ^"  <"««'nmatory  djaeasw'lt^SictiwJ 

\(^S<iljpKate  of  tine  is  an  cxootlcnt  anj,^  prowipt  JHecbtr^*^^  atnaiij-,  pro- 
uucing  little  or  no  irritation,  and  is  to  be  preforrod  abore  all  othon 
when  an  omotio  of  sueh  nature  ia  needed.  In  narcotj'  ^nUAnin^  it 
should  bo  given  in  combination  wUb^  ipecacuanha,  and  perhaps  bo 
preceded  by  mustard  while  it  ts  being  obtained  ftwm  the  apotliccary. 
Thirty  grains  of  it  with  My  of  ipeoaoaanha  may  be  (tiven  aa  the  first 
dose,  andajoixUire  of^flfteen  grains  of  the  former  to  thirty  ggains  i>f 
tEa  lattar  be  adminbterod  every  iHlePB  minntea  until  tho  drajnuLAfluOt 
I  or  one  hondred  pamrfif  llie"KTric  are  taken.  Beyond  the 
)t  It  yOUld  be  l^f  rdly  mfn  tj*  p^,^  \\,c  Icir  of  ^'luLrO  oiitoritJa. 

SutpkaU  of  copper  rwwmblcs  th^corrc=*ponding  gjnc  unit  oe  an  emetic, 
but  Is  mora  severe  an^  irritftting,  and  more  capable  of  causing  gostro- 
enterith.  The  (\i]l  dottc  in  narcotic  poisoning  is  fVx>m  fiva  to  ton  grains, 
whliJi  ahnuld  not  bi)  njpualod  more  than  once. 

Powdered  alum  is  a  mcchnnical  emotic  whii^h  has  been  enpeciiilly 
ronommcnded  !n  mpnbroM.ittjroup,  on  account  of  it«  beio<;  believed  to 
act  bcnol^uially  upon  disonxod  siirfacee  in  its  pn^nn^o  up  and  down  the 
throat.  A  boapotj  fn^pnrtnfiii  of  it  may  bo  given  in  molaasea  or  nymp. 
In  raiCjMqwrionee  alum  bag  provod  an  unreliable  emetw. 
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PCRnATiVBS,  or  eatliartica,  nro  llioso  iJrii^  which  Bre  employed 
fiSicToo  to  produpe  purflatiori)  "or  aillii>nti.i,  by  Inoreaalog  eitbOTW 


Inteatln^  seowtiona  w  the  periatftUic  movemeptfl. 

M.  Tlilry  (Sit^n/jsb.  der  k.  k.  Acmi.  d.  Wii$.,  Bd.  1.)  export  men  tcci  upon 
the  BUbjccl  of  cutlmrwiM  by  ilrawiiig  out  il  kiiucklu  of  bito.-'lino  through 
li  wountl  in  the  liiicn  nlbtk,  cutting  il  tVce  fW>in  the  nMnniiidur  of  the  gut 
without  injuring  ilit  nerves  or  blood-vcsselH,  suwiiig  loguthur  the  dutal 
und  proximal  ondit  of  tbi>  main  ]iorlit)n8  of  Ibo  intoNtincs  M>  as  to  ro- 
furm  a  continuou.i  lul)c,  unj  then,  itllor  closing  up  one  end  of  .tli< 
knuoklu,  forcing  Ihc  other  into  tho  wound  so  us  to  make  an  intestinal 
cut-desiic  which  coultl  bo  atudied  through  a  fiotuloiia  opening.  In  dogi 
which  bad  recovered  uflcr  this  operation,  Thiry  found  that  l«i;ge  doeM 
of  sulphate  of  niiigmtsiuni,  of  »^enna,  or  of  croton  oil  fiulod  alike  to 
incroooo  the  aeerxition  of  the  ncparatcd  piece  of  iotegtincallhougb  tber 
induced  viobnt  purging ;  f\irther,  that  neither  oopcentrated  aolptioM 
of  Jipgom  salt  nor  inl\iaioo  of  senna,  even  though  kept  in  the  cut^-uf 
fiaraomc  time,  were  able  to  increase  ita  aecretJon  by  axoamoae.  Jforu 
recently.  Dr.  S.  lladziojewaki  has  made  an  elaborate  mveatigatioa  of 
Uio  subject  {Reickert's  Archtv,  1870,  p.  37).  Aa  the  result  of  a  number 
of  ver)'  careful  analyaee,  he  aborts  iliat  there  Ja  nothing  to  be  found 
in  the  stools  produoad  by  suli>hato  nf  m»grmf|jnm,  calomol,  castor 
oH,  croton  oil,  aenna,  or  gamboge,  to  Indicate  that  they  are  anythii^ 
buniduft  the  ordinary  contents  of  the  upper  and  lower  bowela.  Dr. 
RiidjiiojuwHki  confirms  the  fact  obMrvud  by  C.  Schmidt,  that  tho  atooU 
of  pui^tivea  contain  a  great  deal  of  soda,  but  deoiea  that  thb  pt^ret 
that  they  arc  tranfuduiions,  asserting  that  the  alkaline  aolta  are 
derived  liiniply  from  the  puncrtfitic  fluid.  Dr.  Raduejewski  also  COr> 
roborute^  Ibc  confirmation  by  Asp  (Xiudmy's  ArbeittTtf  ISfiS)  of  tho  di^ 
coTcryuf  Morcitu,*  that  division  of  the  intestinal  nerves  !•  followed  by 
fVoo  Boriiii*  oxudation  into  thu  gut,  but  denios  th^t  purgatJTos  act  by 
Iinralyzing  Iho  voso-inof^jr  non-es,  beejiuxe  cioton  oil  injwlod  into  a 
loop  of  ipleslinu  which  bad  been  tieparalod  by  two  ligatures  from  the 
remainder  of  the  gut  cau«ed  both  Tomiting  and  purging.  As  no  cmtil- 
difying  substance  was  contained  in  the  intoctine,  bo  declares  that  no 
ab«orption  could  have  occurred,  and   tJiat  coiMcjuontly  the  gonenU 
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int«stiiml  diDturbniice  (ras  nimply  duo  to  increaacd  p«rUtAltio  notioo, 
caused  by.  Uiu  inlvrnal  local  irrilnlion  of  Llio  oil  propagated  along 
llie  intintincH.  Tlio  cxpcriinonM  of  Tliiry  h»vo  aho  boon  rapcaled  by 
Radxiojownki  with  crotoii  oil  and  nritb  nulpliittc  of  ma^^csiuni,  aa  well 
oa  by  Schiff  (A'uore  Richtrche  »ul  Potere  lii'jur'rntt,  H.  Uorgngiil,  1867) 
with  alucN,  jalnp,  and  sulphate  of  itodiiitn.  In  ull  coaoH  ihu  ruAulut  wcra 
tlio  wnme  lut  thuKo  nlroudy  nolud  us  oblainod  by  Tliirj*.  Carrying  lita 
invcailgntioDS  still  Airtlior,  Rjulziiijuwaki,  by  fonniiig  intuHtinid  ISiitultD 
at  such  ponitiona  as  would  «nublo  lilm  to  ntudy  tho  mto  of  pan.«ago  of 
tho  tutostliiul  contoiitt,  found  tliat  aflor  a  dog  jti  fod  upon  flonh  Llio 
small  intvNlino  cmptios  llio  piirttntly-diguslud  food  into  tliO  eolon  ito 
rapidly  unil  in  mic-h  quantity  dh  to  ounniiiutu,  w>  to  vponic,  a  normal 
dlarrbtxo,  aod  lliol  ihojong  ilolay jn^  tho  ^xil  oiid^iho  liardoning  of  tb« 
flpCM  occur  in  tlii;  larggjLlUflaLillfi-  1*1'"  li<{u!<l  wliicli  pOMcd  into  tho 
ascending  colon  ngivc-d  in  all  itaclinnu  U:ii>tii.'M  with  tUo  stools  of  pur- 
gation. Dr.  Rndxivjuwuki  also  clnima  to  havo  ovlabliitbod  by  diroct 
exp«riinCQ(ntion  that  tho  pcriBtaltJc  movcmont*  of  llin  n^itH  jp^antinn 
arftjifftaWil  n,]j  doeidodly  by  draaticSi  and  to  sorao  dogroo  by  Epeom 
salt,  and  tliut  in  all  &ue«  tliu  Inrgo  intosiinu  is  Btill  moro  intonaoly 
acted  upon.  Although  those  cxpurimviita  nru  vury  inluivttting,  it  mn- 
Qot  bo  allowod  that  tbuy  prov«  what  lit  cluiinud  for  thorn,  namely,  that 
purgutivoii  cnuno  no  increnno  of  intOMtiunl  «cer<jtii)ii  Int  uniy  of  ^^lori- 
atgltic  action.  So  much  violonco  to  natural  conditii.'u:-  jh  iluno  iu  tba 
expcrimonte  afl«r  the  method  of  Thiry  that  they  aoem  to  have  very 
little  woight.  The  assumplioa  of  Radsiojewaki,  that  croton  oil  oou- 
Snod  in  a  loop  of  intostiuu  b  not  abdorbod,  h  a  pure  aiiauniption,  and 
hia  exporimonl  doon  not  warrant  tho  coucluaiona  drawn  itom  It. 

Tbo  other  &cts  brought  forward  seem  to  ])rove  only  that  increaitcd 
pcrisLalsiH,  espucially  of  tho  largo  bowel,  playa  a  more  important  rOle 
in  tho  indication  of  diarrhoea  chaii  has  boon  asaigued  to  it. 

Loaving  out  of  tii^ht  for  the  moment  all  clinical  evidonoe,  tho  Aict 
that  proviou.1  section  of  the  par  ragum  prevents  the  action  of  ptirgk 
tivoa*  ia  op])o<icd  lo  the  German  iheoi-y,  tiinco  it  Is  almost  certain  that 
tbo  diviaton  of  the  nervea  of  the  nuck  doe:*  not  arrcHt  pvri.iluUic  move- 
ments. Further,  Arniand  Morcau  {Archiees  Gen.,  6e  s^r^  t.  xvi,  p.  234) 
has  found  that  a  nolution  of  Epsom  suit  placed  !n  a  knuckle  of  intes- 
tine iM>latcd  by  meani^  of  two  ligatures  doea  cauhu  a  tierouH  exudation 
into  it,  and  In  repeating  U.  Thiry'a  ex)>erimuiitA  (Oai.  Mvd.,  1871)  ho 
baa  obtained  oppotito  roaullii.  His  oxperimonta  indicato  three  pOMiblo 
eourcoa  of  fallacy  In  tho  work  of  tho  previous  investigators:  flrst,  if 
the  Epsom  salt  bo  not  kojit  In  tho  intoatine  for  a  sulBeient  length  of 
time  (some  hours),  no  transudation  occurs;  second,  in  some  cneos  tho 
innor  end  of  tbo  isolated  pioco  of  intcetine  Aills  to  adhere,  so  that  tho 
opening  Is  not  obliterated,  and  the  matters  injected  Into  the  arreslod 
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cul-de-sac  really  pass  into  the  peritoneal  cavity;  third,  atrophy  i 
mucous  mombntne  and  glandular  apparatus  of  the  cul-d^-aae  ofU 
lows  almost  at  once  upon  the  oporatioD,  and  of  course  neoeasit 
negative  result  in  the  subsequent  experiments.  Dr.  Ijander  Bn 
in  a  communication  to  the  Medical  Society  of  London,  states  tl 
has  repeated  Moreau's  experiments,  and  found  that  sulphate  of 
nesium  injected  into  the  intestine  of  a  cat  caused  about  two^ 
of  a  drachm  of  fluid  to  he  Becretc!i_jp  fnur-iumrs  br  each  inch  ( 
bswct  oiterateiLoii,  although  the  proportion  of  sulphate  waa  odI 
gi-ain  to  an  inch  (Med.  Press  and  Circular,  Dec.  31, 1873).  In  A 
experiments  by  Dr.  Brunton,  gamboge,  elatorium,  and  croton  oil 
results  similar  to  those  of  the  Epsom  salt  (Practitioner,  May,  ' 
H.  Vulpian  has  also  repeated  tbo  experiments  of  Moreau,  and 
that  both  sulphate  of  magnosium  and  jalap  provoke  a  "  true  inte 
catarrh,"  the  vegetable  cathartic  at  the  same  time  increasing  the 
staUic  action,  but  the  saline  having  no  euch  effect  (Oaz.  Med^ 
p.  300).  M.  Logros  (Ibid.),  and  M.  Van  Brnam  Houckgeest  {Pfi 
Archiv,  1872,  p.  266),  have  experimentally  determined  that  ealin 
not  increaao  the  activity  of  the  peristaltic  movements.* 


•  Dr.  UBtthaii  Uxj  (Jaun,  Auat.  Fhyitl.,  it).,  itII.)  hu  uhsiutlTelj  lorartigw 
■oEion  of  wline  rathiirlica.  Spao*  ii  wuiting  ia  wbiob  to  dlwua  lUi  utiots  in  detkil,  I 
following  are  bii  runlU  u  rarmnlated  b;  himielf : 

1.  A  ■Bltu«  pargmlin  mlwaji  exoitn  mora  or  IcH  leoreUon  frqm  tliB  mlimentorr 
dopBadiDg  on  Ihe  unoiuit  of  the  wit  and  tbe  Btrengtta  of  iU  •alalian,  and  rarjing  ai 
nature  of  ths  lalt. 

2.  Tba  eiaitD-aecretai7  aallon  of  tbt  lalt  ig  probublj  duB  to  tba  bittemca  u  irel 
the  irritant  nod  >£ieci6o  propaftjes  of  tba  salt,  and  not  to  Mmwia. 

3-  The  tuw  diffuaibilitj  of  the  ult  impedes  the  Absorption  of  the  lecreted  flaid. 

4.  Between  Btimulnted  iecreiion  en  tbe  one  bund,  lUid  impeded  ai>sorption  on  tba 
there  ia  an  acQumulation  of  fluid  in  tbe  canal. 

5.  The  Bccumnlnted  fiuid,  parti;  from  ordinar;  dynamioat  lawi,  parti;  fnm  a 
Vtimulatioa  of  tbe  periBtaltio  movement!  eicited  b;  diatention,'  reaohea  tbe  rectutn  am 
dueea  purgatian. 

A.  Purgation  vill  not  eniue  It  water  be  withheld  from  the  diet  for  one  or  two  d>} 
Tlout  tu  tbe  udminiatratioo  uF  tbe  IsJt  in  a  ooncontrBted  form. 

7.  The  abdenee  of  purgntion  is  not  due  to  the  want  of  water  in  the  allmentar;  sani 
to  its  delicienc;  in  tbe  blood. 

87  TJiiHer  ordiDar;  oonditioni,  with  bd  unrestricted  luppl;  of  water,  the  maximal  a 
of  Buld  aocumulated  within  the  osnal  corroKponds  Tory  nearly  to  the  quantity  of  wal 
quired  to  forin  a  Ave-  or  lii-per-oeat.  solution  of  tbe  amount  of  sail  administered. 

9.  If,  therefore,  a  soIutioD  of  this  strength  be  given,  it  does  not  insreue  in  bulk. 

10.  If  a  goiution  of  greater  strength  be  administered,  it  rapidly  inoreasei  in  rolumi 
the  maximum  ia  attaiued.  This  it  aosompliihcs  in  the  case  of  a  twenty -p«-eeat.  solal 
from  one  to  one  and  a  half  hours. 

1 1 .  After  tbe  maximum  hai  been  re*ched,  tbe  fluid  begins  gradually  and  (lowly 
mlnisb  in  quantity. 

II.  Cn:icrit  paribist,  the  weaker,  or,  in  other  words,  the  more  TOluminons,  the  •elat 
thoialt  adiuiaistored  is,  tbe  more  quickly  is  the  maximum  within  the  canal  reached 
■ooordlnjjly  purgation  fiillows  with  greater  rapidity. 

13.  Unless  the  aulution  of  the  salt  is  mure  euiiceotrat»l  than  ten  pet  oent..  It  excifa 
vr  Doaeeretion  in  the  stomaeb. 
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Th«  oxpcHmontal  ovidonoc  bearing  upon  lliu  qucation  under  diauuft 
•ion  \%,  so  fur  as  1  Icuoiv,  all  lRdu<l«d  in  tho  Torogoiiig  summary-:  it  is 
very  fur  from  (lemonntiiiting  Uiiit  iiicroosod  purist:! Initi,  uiid  nut  incroased 
NOtvtioi>,  ii4  tbo  oauifu  of  thu  wiitery  stools  pruducod  l>v  ]>urgati\iu. 
13io  •videnco,  both  vxpuHmontal  and  clinical,  is  indood  ororwholmingl/ 
In  fliTor  of  iauroftsod  BocroiioQ.    Tbo  fuoU  pruvud  by  cliuical  jbson-a- 


I(.  Tli«  Mit  i»  abtorbnl  wllh  aitrana  ilawriEu  bjr  the  tldioiuli  a(  tha  cot. 

It.  Tbo  ull  MMlla*  tD  wllio  leentina  in  Iho  IdimUpoi,  ooJ  pralMbly  tai  tbo  dmi  part 
Id  Ih*  tmnll  Intatins,  dll  [lorLioD*  of  tbi*  vImiu  btiing  oupnibta  ef  f  ■•Iding  lb*  HorsUao  is 
klUMl  «<|uii1  qiiuititlai. 

m.  Tha  bill)  am)  pinoriullc  Juloe  partlolpalo  1a(ir  ltltJ»  la  tho  tMICtlaa. 

IT.  TIio  tfciciiiin  li  gmibiklilji  *,  Ituo  ■■iirui  nifjricui,  mvwbUog  tb*  lanrgtion  ubUiasd  b; 
Honau  nitar  diviiloo  u!  lbs  mniuitarle  uari'M. 

IS.  Tbo  tcGrollan  )i  promalad  by  looal  Irriuilan  of  th«  latBitloB,  m  by  llj(UarM,  bal  ooljr 
la  Iba  ImiDsiiiiile  Tlainilf  uf  Ihs  IrriUllon, 

18.  Al>aar[iucin  by  th«  iDlMllna  ^Dcrelly  la  i«flailf  >lluiakIoi]  by  mob  lrtlU>ll<ai  (lb< 
*a*cl  of  DanxRiui  li|[atur«*  Bp]ill*il  >l  polDla  rcmsts  rroni  tbe  H«l  o(  tb*  liO«Ot*l  uK  being 
M  <llinliil>)i  tba  •ffiguut  of  pur^ti^Uro  Uuid  by  uuelarutsd  Bbwt|itiun]. 

iD.  II  (bo  Hit  •ntuliod  bs  tnjvolgil  clirontly  IdU>  tba  amall  lottallnd,  Ibo  >trane*r  allbln 
««i(alii  tiuiiU  Iba  xiluliua  U,  Iba  jcnalcr  will  ba  tba  40cniDulatiaii  of  Said  within  Iha  in. 
Matlna. 

!l,  Tbli  diffatanw  la  doI  obiartad  obDii  th«  nit  la  xlinlalitarail  ptr  m,  m  tba  atrohs 
anlulion  buouaa  dllnlad  la  Iho  alauiuh  aad  iluudaiiuiii  b«rut«  puciag  Into  tba  InUaliaa 
(BDsntlly. 

13.  Tbo  dlirBnnga  it  ilur  1/1  Iha  lornl  Miion  nf  tho  nil  on  tba  muooni  tovmbraaa,  and 
ptotub)y  mora  to  la  ImpodoJ  abaoqilioo  tbiui  to  n  iliiuul&tad  ■•arolioa. 

33.  Whan  tha  lult  !•  Ktmlnlsltisii  la  tbe  uiu*l  aumaer,  it  ap|M(n,  la  tba  aaia  of  the  tul- 
pliBla  of  niaER«)liiin,  aj><l  oalphiita  of  iniUiini,  t«  btooino  aplil  ap  In  tht  amaU  lnta*lllia>  tba 
Mid  beiag  mora  rapidly  abtcrbsd  Ibno  Iba  biue.  . 

XI.  A  porlion  of  Iha  abaorbsd  uld  iDnttly  unamaidt  ralama  Id  Ibo  iotaatlna. 

a,  Aftrit  Iba  maiiinaiD  of  aiirvllon  «f  '.'av  aald  hu  Iwsn  naohal,  th«  aall  baglnt  (cry 
■lowly  aail  gradually  to  dLaappoar  by  abtorplloD,  vblab  li  aboakad  only  by  tho  owarrtnoa  of 
pnrfattOD. 

It.  Daring  Ibo  altaroalloni  of  abaoipllun  and  aaaralioa  of  tba  add,  It  U  tba  *itl  Icfl 
witbin  Iha  iotaallna  vbiab  aiallat  lotrMloa,  the  abaoibod  and  axorotad  aaid  aianing  no  «usb 
Mlion  wbila  In  iha  biooil,  or  during  tha  prwoH  of  ib  axaratloo,  m  Hodland  boliavsd. 

IT.  Iba  mil  doo*  Dot  purga  wtaan  I^Joctad  Into  iha  blood,  aod  oioita*  n«  latoallnal  )aara< 
lion. 

18.  SordoB*  It  \iutge,  tthen  iftjaslod  luboutniisumty,  unltai  la  rirluo  of  lli  oauilng  local 
|llalian  e(  Iba  aIhIoiu iiml  tubouInnouB*  linuc,  whl(<h  lusM  r^lllIIl!r  nn  Iba  iatoatlnaa,  dnallag 

*  bUKMl'VoMioIft.  nui  parbiLfil  rtimuliiliog  Ibair  muioular  muvaiuonU, 

rba  aulphala  o(  lodiuca  eihlbiU  no  poliououa  aolion  whfa  injoclad  into  tha  oirculalhn. 
ba  aulpbalo  of  leagnuluiB  li,  od  tha  otbar  hand,  powarfullj  Isiie  ahaa  »  Injodod, 
Ig  Brat  thu  raapimliod  and  aft^twardi  tho  bourt,  and  aboUrblog  lanMlloa  or  pa>»- 
lyaing  tho  Maury-mator  tvQax  ooutrot. 

11.  Both  Hit*,  wban  admlnlfiarad  In  Ibo  luual  maanar,  pradaoe  S  giadaal  but  mll- 
narhod  inDrauia  in  Ibo  tsiiaioo  uf  Iba  jiuUa. 

SI.  Aooordlag  u  Ibo  aall-aututlaii  silbln  tba  intarilna  laoroMc*  la  Aioounl,  Ihora  OMOn 
a  aorraapoiidiDi  diininulion  of  tba  lluidi  of  (ba  blood. 

E3.  Tbo  blood  rocuufia  lualf  in  a  ihott  lima  by  •baoiblng  from  iha  llMuaa  a  sMrly  vf  oal 
qtiMtltj  of  tbaii  II  Bid*. 

U.  Tbo  aatt,  nftar  auma  bonra,  oauaaa  diaroati,  and  with  It  a  aanod  Mmoaatiation  of  tha 
blood,  which  Doatlnuu  m  long  ai  tbo  diaraaia  la  active. 

ib,  A>  Iba  Intantiniil  taDrclioa  oxoltvl  by  Ibo  inlt  ooniuini  ■  Tai7  (mail  pfoportloa  of 
orgaaia  maltar  ai  eomparod  irUh  tbo  iaorjanlo  nwltor,  the  purgallva  tamoraa  mora  tf  tba 
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ljon»  aui]  by  oxporituoot — Ihat  purgftUvoa  iiicrca»c  grotttlT  tho  aocro-* 
tlon  ID  an  isolated  knuclcUi  of  inmtino.  that  Tariom  pui^gmtjvw  net 


triHn  taken  into  llio  \'\ 
thut  ut 


'1  that  ID  thcee  oimh  olimir 


thai 


bowels  occurs ;  thut  ut  i  i  i  <  mo  pnrgtttiTW  (Eeactbnil, .( . 
tihet,  IjondoD,  1807,  p.  443),  whon  givoa  by  tho  moutli,  are  abeorbed. 
dimpponriof;  tvom  tho  ftlimontory  canal  nn<t  ronppcflrinf;;  whon  purgv 
lion  occurs;  that  tho  Btoois  induced  by  ovordosoe  of  various  dradtica, 
aa  «lntorium,  «re  so  enormous  »»  to  cnuso  tho  profoundcst  depreeeion, 
aiid  even  choleraic  colhipao,  in  n  very  fow  hours ;  that  tbo  discharges 
caused  by  hydrasoffues  contain  a  largo  porconlago  of  soda,  the  alkali  of 
tho  serum  ;  that  the  roliof  obtnined  in  portnl  congestion  by  tho  doptotion 
of  ealine«)  is  very  marked — are,  when  viewed  together,  ta.^}LllUild, iifc 
lUble  villi  any  other  belief  tbaa  that  piu^jEUjves  cauaa  Jncrjaasai 
.  oa  well  09,  in  many  casce,  increaBod  periatalaia.  in  th^i 
lory  caqsL 

The  question  of  the  action  of  drugs  upon  Uie  flow  of  bilo  ia  a  rcry 
bnporluiit  one,  tho  eridonco  ooncorning  which  h  bost  considvriKl  under 
two  hoadinga:  flrel,  the  experimonlal;  second,  tho  clinical. 

The  experinienU  U|iou  this  auhjocl  which  have  attracted  most  atten- 
tion are  those  of  Dr.  Scotl,  and  of  tho  Edinburgh  committee,  of  whicbj 
Pmroasor  Bennett  was  chairman  and  Drs.  Rutherford  and  Gamgeo  tba 
wurkcn.  The  method  employed  both  by  Dr.  Scott  and  by  the  Rdln- 
burgh  commltlco  was  to  moke  biliary  fialuin  In  dogs  tit  the  usual  phj 
iological  mcihod,  and,  nfter  recovery  fVom  tho  operniion  hod  token] 
placo  and  tho  hilc  ri^gubrly  citcapcd  by  the  external  orifice,  to  admio- 
islcr  tho  drugo,  cspucinlly  calonid  and  podophylltn,  and  etndy  tho 
e9ect«  upon  tho  excretion  of  bilo.  Of  the  accuracy  of  their  cxpori- 
moQta  I  do  not  thiuk  there  can  bo  any  roasonablu  doubt.  I  believe 
they  provo  thnt  in  dogs  with  biliary  fistulw  mercury  bait  no  olToct  upon 
tho  flow  of  bilo  unless  given  in  such  quunlitica  as  to  dotcriuruto  tho 
general  he«lth,  when  it  diminishes  the  biliary  secretion.  The  rceult 
does  not,  however,  warrant  tho  Airthor  conclusion  that  mercury  does 
not  iucreaso  the  flow  of  bilo  in  healthy  dugs.  Tho  animals  wore  in 
such  an  unnatural  condition  that,  in  epito  of  tho  daily  ingostion  of 
much  moro  than  the  normal  amount  of  food,  tliey  progressively  oma- 1 
elated,  and  finally  died  apparently  of  innnition:  moreover,  the  inner* 
ration  and  probably  alao  the  blood -sup  ply  of  the  liver  was  Tory 
much  interfered  with.  Under  these  circumstanoes  it  is  clearly  cob- 
oclvablo  thnt  the  mercurial  or  other  purgative  might  in  the  uninjured 

liltvr  Ihan  oT  Iha  fannar  frum  Iha  btood.     la  oortaln  ouoa  ■  Ikrss  qanniily  of  lb«  wlU  uT  lb* 
blvod  It  tbm  oTuoUtd. 

in.  Tti«  knioanl  of  Ih*  nonul  (DnilltnmU  «f  tha  arln*  I*  not  ftffMUd  bj  tki  nil. 

3T.  ;tnar  IhaftttntnUtnUooarialphataor  leagDMlaia  nuBh  usr«of  lb*  xM  IbkaoTlbt 
bkH  U  ciorrltil  ID  lb«  utInB. 

tS.  Tb«  Mil  bM  D«  ipceltla  m(1do  In  lomring  (Iw  iDlorn*!  Ivntptralura  tf  Lha  boJff  4 
bM  It  avAj  to  a  r«j  iDall  •iiont. 

W.  It  rtdufM,  bnrtiar,  ib«  sbHluta  kinouatar  but  la  lb*  bodf. 
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dog  affect  th«  biliary  worctJon,  and  yot  fail  todo  «o  in  Uio  oxpcriipcnt, 
hiiMftncl  by  Bomo  obscure  jot  olBcioiircviso.  Dr.  A.  BSbrig  oxpori- 
montod  {StrUke.t'i  Medlcin.  J/ihrhuchcr,  1873)  liy  n  method  which 
•imolatod  moro  c-J'woIytho  nittunU  vondiUons;  iiltiiough  ovon  tho  ro- 
Bulu  which  ho  thus  obtuiiK'd  do  not  seom  to  mo  vonclusive.  In  cwa- 
nxed  do^  in  which  lilu  was  roaintaino'l  by  arli6<tial  nwpinition,  he 
phiood  s  glass  tube  in  tho  gnll-duct  so  that  tho  bilo  could  Mcupo  only 
throuif  h  it.  Under  thoso  circumBtancoH,  of  courao,  after  a  time  socretJoa 
cooked ;  ami  Br.  Rohrig  cxporimentod  not  only  on  the  ofToct  of  romo> 
dies  U])On  tho  secretion  while  it  was  naturally  goin^  on,  but  also  on  thoJr 
power  of  re-«»tabli8hin!j  it.  He  found  that  larjje  doses  of  croton  oil 
(eighteen  drops)  thrown  into  the  duodenum  caused  an  immodiato  yury 
great  incroaso,  or  a  re-esiablishmeDt,  of  the  eocrelion.  Altar  tho  oil^e 
T^etoble  catbttttica  were  most  aotJTe,  decroaning  in  pi  ii:  the  fol. 
lowing  order :  colocyo^h,  jalap  and  ajoes,  ihubarb  and  Castot 

oil  bad  Tory  little  influouoe,  as  h:Ld  also  the  bitter  salts.  Calomel,  oven 
in  largo  doses  (twenty  grains),  very  rarely  re-established  the  secretion, 
but  its  power  of  increasing  and  maintaining  it  beyond  the  natural  time 
for  cessation  was  very  marked. 

Proft»Bor  W.  Rutherford,  in  an  extended  and  laborioua  research, 
used  the  method  of  ItOhrig  with  some  improvomen'ji  {Trans,  Rfty.  Soc. 
Edinb.,  x.vix).  The  drug,  mixed  with  bile  to  fliollitato  absorption,  wna 
(Djeotcd  directly  into  tbo  duodenum  by  means  of  a  hypodcnnio  syringo. 
The  reMulu  obtained  may  bo  briefly  tiummarizod  a«  follows: 

Croton  Oil  in  enormous  doucs  neither  purgod  nor  alTocted  tho  biliary 
•corotion. 

Podophyllin  very  greatly  |ncrot^«d  hjlj'"^'  ■"'■mntinPt  especially  whon 
In  Huuh  small  doncs  tliat  it  did  not  purge  sovorely. 

AtofS  Tury  greatly  increased  biliary  secretion,  tlio  doses  used  not 
parging  greatly. 

Rhubarb,  Colckicum,  Iridin,  Colocynth,  Jalap,  Sutpttate  of  Sodium, 
T^ifUphfim  t^f  f!/ijf!\fjii^  Rochetle  Salt,  very  groatly  iunroased  biliary  eocro- 
tion,  nt  tho  snmo  time  purging, 

Senna,  Taraxacum,  Scammony,  Gamboge,  Outer  03,  Sulphate  of 
Jifagnesivm,  Chloride  of  Ammonium,  actod  very  feebly,  if  at  all,  upon 
the  liver. 

Leptandrin,  Chloride  of  Sodium,  Bicarbonate  of  Potaaaium,  had  some, 
but  not  a  poworf\tl,  efToot  on  the  liver. 

Euanymin,  .S'lC'r/ii/furr/nr",  Iprrrinmnha,  e.xertod  a  very  powerftil  in 
fluenco  on  the  ■'ti.-i'uii"ii  "i'  luiij,   hmI  ']iii  not  pm-j^e. 

Calomel  had  no  etTecl  on  the  biliary  sccreliun,  but  when  to  it  n 
minute  proportion  of  corrosive  sublimate  woa  added  the  eflbcl  wna 
very  marked ;Kporrosiiw  Sublimate  acted  as  a,  vgry_p^>worftiJ   biliary 
L      stimulant. 

I  There  Is  one  objection  to  the  oxporlmontaof  Ituthorfordond  Vignal, 

I      entirely  independent  of  tho  method  uinployod ;  Sa,  there  wore  rnroly  moi-e 
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tbiiD  two  «xperi'nonU  with  tmy  ono  aubHt^noe,  and  Iq  several  Ibataaooi 
two  oxperimoDt8  garc  antagonintic  rcsulbt.  It  iit  very  poasible,  iodeeil 
probable,  that  iT  u  numlior  of  expcriinontti  h3<t  boon  made  with  eacb 
drug,  tho  variation  in  results  would  bav«  bcun  iitucli  gruater. 

Dr.  Uc«8  {Dcutsch.  Arch-fur  Klin.  Med-,  Btl.  xl.)  liiw  niiulu  a  umta 
of  oxpcrimont*  in  rognrd  to  iho  cffccU  of  purgativoit  ii|>oii  poriniAlai^ 
by  iiilroducinc*  into  tho  duodenum,  through  a  gtwlric  liittula,  a  di>t4i| 
siblf  ball,  which  can  bo  bluwn  up  by  tho  Ivng  Lub<!  altuchod  to  it  f« 
as  to  flJl  tho  intoetino,  and  noticing  tho  ruto  at  which  tbo   ball  moTM 
under  the  inQuonco  of  a  porintaltic  niovomont.    With  thitt  appunilub  he 
etudiod  tho  action  of  sulphato  of  sodium,  oiBtor  oil,  tonna,  and  croton 
oil.    Tho  loaet  offoct  iipun  poristul»iB  wan  produced  by  tho  sonoa,  109 
most  by  crotoo  oil.    Dr.  Uom  also  statvs  that  whoo,  by  the  blowing  np 
of  the  ball  in  tho  intoAtino,  eulphato  of  sodium,  castor  oil,  calomel,  senna 
Icavoe,  croton  oil,  and  colot-ynth  wore  provontcd  from  passing  into  the 
lower  intostine,  thoy  failed  to  purge,  although  whun  introduced  below 
tlio  obstruoting  ball  by  a  nan-ow  tube  running  through  it  thoy  at  oao^ 
fiBDsed  diarrhcea.    Thcso  oxporiments,  if  conlirmod,  would  prove  thiH 
tho  purgatives  mi^ntionod  must  como  in  direct  contact  with  ibo  lower 
part  of  tho  email  intosiino  to  produoo  liquid  stools. 

What  is  to  bo  drawn  fk-om  thoso  various  facts?  EvidootJy,  I  thinly 
but  ODO  conclusion, — that  tho  oxpcrimontal  cvidonco  at  present  doot 
not  warrant  positivo  doductions  as  to  tho  ofTcct  of  purgatives  upon  tke 
biliary  secretion  of  healthy  dogs.  Tho  canino  diet  and  digottiou  an 
eo  different  fh>m  the  human  that  it  is  to  be  expected  that  medlcims 
acting  upon  the  digestive  apparatus  will  influeoco  dc^  diffureatly 
(him  man:  thus,  L  have  given  doses  of  olaterium  that  would  hare 
killed  a  man  to  some  of  the  carnivora  without  caiisinjj:  the  idlghtert 
purging.  In  view  of  these  iacts,  tho  only  fairly  dodacihle  concltuion 
in  regard  to  tho  experimental  evidcnco  that  has  been  bron;;clit  forwBid 
is,  that  it  must  he  received  with  tho  greatest  mwrve  or  bo  uniin-ly  hud 
a«de  when  wo  desire  to  study  the  question  as  to  the  cbolagoguu  agtign 
of  fomedies  upon  man,  and  that  our  conclusions  are  moot  safely  baaed 
opoD  clinical  oVidence.* 


*  CooArtDatorj  to  (ban  eanolU'lin  .  ihiFli  I  hive  left  u  In  the  hvpdiIi  edition,  «r(tli*] 
rMuIti  obtkinvil  In  iLti  eUlH>r»(fl  tori(4  nT  txpttimtDU  annln  by  PntfAuvra  rf«r««t  uid  Bcxtj 
(Kmit  Mid.  d.  t.  SiitMi  Rom.,  Ibit)  upon  dugt  irith  iieriuBiiciii  biliftij  S<titlw.  AeieBi4ia(' 
10  tbw*  rHulla  <lrui[i  iniki  br  ntrntiXKl  u  rollon : 

Omop  I. — Subituicei  ■u)[n>eiiUn2  K'Mll?  Ibs  flo*  of  bll*  1  Oil  of  tsiyMtjiM  ud  ill 
drrlTiUvei.  ehlarldo  of  potuiliim,  boaioato  Dud  (idiojtUo  of  Mdlani,  ulol,  aaoujruiai  bm- 
0&rio«. 

(jnoirr  [[.— Subtlunpoi  tlighll.r  und  iiioiinilantly  inarMilnn  bil* :  Biatrboaol*  ssd  wlplaW 
of  •odlina.ebloridauf  tadiuid,  Cnrlibul  ulti,  pnipjriuiilii,  rbubftrb,  hy^r»«U». 

tinoDp  ill. — Sabilkucw  dttvraiiDiDg  dininutloa  of  blUi  lodido  of  poumnm,  <alim«t| 
■ti74)»>ioO' 

Qkoup  IV. — SubiUDaoi  without  Htlaa  upon  tbo  leorellan  of  bll«  :  Pboe^kntaof  wMtm, 
oblorlil*  of  liibium,  mrtutire  tubliiskl*,  ananid,  aJiMbol,  otber,  (t^VCTtB,  ^atnln*)  wftl— > , 
oalambi,  teana,  plIocuplDe,  kftlrln. 
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In  rognrd  ^  tjiti  drflaUon.  there  can  bo  liltliuloaljt  that  almoat.iuu- 
bnlsnt  pgrgativc  vrill  Jo  »  greater  or  lees  extent  iiioreaso  the  oflcapo 
g£Jbtt^  probably  t'  'fli  hy  inri,  n-in;;  ila  flow  into  thr  ilu.  lili-mm  and_by 
■wi^Pnp  it  out  ci  ; i,.:  -a. a'.,  .,ii.. .>iiiio  beibi-o  Bb^.  i,.;!.!:. .  ii.i  [ :iko jilaite. 


There  are,  however,  two  actively  purgative  substAnoea  for  which  It  la 
fl^ecially  doimod  that  they  f-n  ffbft*''Cy'"* — namely,  cotoiucl  aitil 
BOdophytlin.  Tbe  dUcuraion  of  the  action  of  thoao  wilt  bo  fognd  tiiidor 
Ibotr  rcH{>ct.-tivo  heading. 

Dr.  Uugo  HeiiirSchaen  ban  found  (Sckmidfg  Jahrb.,  Bd.  coli.  p.  SM) 
that  the  excretion  of  urine  Is  dnuiiilHhud  by  purgativon, — rcry  much 
so  by  Gtaubor'a  and  Epsom  Halt.^,  itli^htly  by  CMtor  oil  ati<l  compound 
It<inor!ce  powder.  The  »oHd«i  of  tbe  uriiio  aro  not  sensibly  affoetod  by 
tbe  vc^tablo  cntlinrtic*.  Undor  the  inducnco  of  thv  enlincs«  iho  solida 
of  tho  urino  aK  incroatod.  Glauber's  »iilt  is  Raid  to  be  parlinlly  con- 
verted into  an  nLkallno  carbonate,  and  to  giro  thereby  nn  alkaline  rcao- 
lion  to  tbe  urine. 

Yarioua  dtvieions  of  pur^tire  modicines  hnvo  boco  propoeod  by 
dilTerent  authors;  but  probably  the  most  couveniont  arrangomeut  ia 
■»  foUowa : 

1.  XaxaWpe*.— Medicine*  which  simply  uiiload  tho  bowela,  and  aro 
not  able  locauao  actiro  pur^tion,  oven  when  given  in  vei^  large  doses. 

3.  Purees. — Mcdiolacs  which  purgo  actively,  {m]Luajuij;,£BjuibJBj|f 
a^iag  fia  pglaynii,  OTOn  ill  vcry  Inrj^o  amouiit. 

3.  Ujfdraijoguts  (Includinf;  tbo  Satinet),  which  produeo  very  larew 
watery Htools  without  much  irritation.     In  ovordoaos,  motficinoa  of  thU 
claw  Mromo  80me  of  tha  cluiraoter»  of  thow  of  tho  next. 
^  4.  J)riVlici,  whk'b  cause  great  irritation  of  the  alunontaiy  muooua 
membrane,  and  in  overdoses  aro  violont  noJaona. 

It  must  lio  borne  in  min^  that  this  clas«flcation  is  somewhat  arll- 
Ucial ;  tbut  tho  ctTccts  of  tho  romedtM  depend  much  upon  tho  dosos  in 
which  they  aro  administeroil,  so  that  in  sufllciently  minuto  quantity  a 
dnstic  may  act  as  a  lasativo;  and  that  tho  dividing-linos  between  the 
gnntps  are  not  very  di&tinct. 

Snemala. — When  it  is  dcoired  simply  to  unload  the  lower  bowela, 
(he  object  can  often  he  advantageously  attained  by  injecting  various 
materiata  Into  the  rectum,  so  as  by  mechanical  distention,  or  by  irr)> 
tatiog  the  mucous  membrane,  to  stimulate  tho  peristaltic  action.  Tho 
aimplust,  loaxt  irritant,  and  k-nst  active  fnrma  is  one  of  cold  wator.  In 
oaaoaof  liabituni  constipation,  vfpociaily  when  complicated  with  piles, 
tbe  Injection  of  a  pint  of  eold  witter  at  a  fixed  hour  daily  often  nets 
most  kindly.  Tho  ordinary  otnTaing  injection  conwiglsof  a  [lintof  water, 
and  B  tabtespoonfbl,  oavli,  of  salt,  moIoMos,  an<l  sofl  soup ;  castor  oil  is 
often  added  to  It,  and.  If  it  bu  dMired  to  maico  it  very  active,  a  tea- 
•pooniVil  of  oil  of  (urjicntino. 

FoTcrd  cnemata, — ^Tho  forced  ii\joction  of  largo  quantities  of  wnter 
for  the  ruliof  of  certain  diaoosod  conditions  has  long  been  employed  in 
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an  irregular  way;  but  tho  prnctJco  hag  bocomo  tnoro  common 
IV  Simon  Jirw 


fsa 


iuslav  Simon  lirw  proven  tho  poaibility  of  readily  fillinj;  th«  lorgv 
even  tho  small  inU'Ktiiio,  by  foi'cing  water  into  tho  rectum  and  throngk 
two  pati^Dle  suffering  fVom  intoetinnl  fistula,  tho  oponin^  leading  in  thn 
ono  caso  into  the  lar^o  inteBtino  about  tho  Junotion  of  tho  csk-uiq  and 
tho  asccndini*  colon,  in  the  other  probably  into  the  amail  intestine 
(jLr/:ki»  f.  Klin.  Chir.,  xv.),  Uoalor  has  esperimentod  on  a  patient 
in  whom  a  fini:;or  introducod  through  the  fiiituloua  oponiog  could  fwJ 
tho  ilco-cipcal  vnlve.  Using  a  method  to  bo  shortly  described,  ho  found 
that  in  two  miuutcs  from  tho  time  water  first  entcTwl  tho  rectam  it 
commencod  to  stream  ft-om  tho  orifice,  having  ti-aTeraod  tlio  whok 
length  of  tho  largo  intoaiino  {Berlin.  Klin.  Wochenschr.,  No.  -45,  1873). 

Forced  enomata  aro  of  especial  value  in  JntusfM^eption.  in  which 
disease  they  have  not  rarely  roiiovod  tho  symptoms  at  onc«  by  m* 
ohanically  distending  and  ijnfolding  the  inyaginated  gut.  15r.  Hoakr 
al»o  commends  them  iu  hernia,  and  has  emplorod  them" ay  np^hrimimHi^ 
As  such  they  arc,  of  counie,  espoclally  usei\il  against  tho  OTyvris  wr- 
Vticularii,  which  often  inhabits  tho  witolo  of  tho  lat^go  Jatoatino;  bm 
Dr.  Moi*ler  succoodod  with  them  in  removing  a  large  tape-worm,  prob- 
ably from  tho  colon.  Ksp<:eia!ly  in  tho  case  of  the  Mot^worm,  the  rcr- 
mifugal  unftnmln  should  liti  medicated ;  and  probably  tho  aafMt  aail 
moftt  cfllcicnt  >iub.><tanco  for  tliia  pnrpooe  m  quasitla.  Dr.  Moslor  naed  a 
tahlrHpoonful  of  el) lorinc- water  to  every  pint  and  a  half  of  it^eotioil. 
In  various  catarrhal  and  olhor  diseases  of  tho  Urge  intestine,  Moskr 
commends  those  largo  enemata  as  a  means  of  cloansing  tiia  gut,  n- 
moving  acrid  sByretionH  or  foroiirn  p|»tttfli^,  ».nA  »pplyln|n>  Twi  inat> 
mont.  A.  Bohrig  {Experim.  Untersuch.  (i.  d.  Phytiol.  der  GaUmabtvn- 
derung,  Vienna,  1873)  having  found  thjn-  in);natin|il  inject Jona  of  vrtiyr 
Ij&ve  a  very  great  influenoe  over  the  aoorotion  of  bile.  Dr.  Mo«ilor  h%t 
boon  led  to  try  forced  one  mat  a  in  catarrhal  and  other  javndiixi,  with 
a«Hcrtt!d  good  reHull^  I  have  inyHulf  UAod  in  chranic  dj/sentery  foroed 
Cneinala  of  a  drachm  of  nitralo  of  ailver  dissolved  in  a  half-gallon  of 
water,  with  excellent  results ;  and  the  method  i»  undoubtedly  Applicable 
to  the  treatment  ot  acute  oUHs, — cold,  chloral,  duhlimato  of  him^tith. 
or  ot  her  ugencioi  or  remedioH  being  used  pro  rf,  nala. 

In  ailministoring  thwto  largo  injectionti  aeyringo  should  norcr  be 
used.  Tho  apparatus  to  bo  provided  consists  of  a  roctal  tuba  of 
glibber,  with  a  conical  point,  below  which  are  sevonil  good-sized  :)p«a- 
ingfl ;  an  india-rubber  tube,  two  foot  and  a  half  long,  fitted  to  the  recta) 
tuho ;  and  a  ftinnel.  Tho  patient  should  lie  upon  his  back,  with  the  Lipt 
«lovated.  The  tube  being  introducod  into  tho  rectum,  tho  free  end 
with  tho  ftinnel  is  raiued  vertically,  and  water  poured  into  it.  Whtu 
it  is  dcaired  to  force  fluid  into  tho  small  intestine,  much  dcpendt  npon 
tho  introduction  being  performed  slowly,  and  tho  patient  ahould  be 
placed  upon  his  kneoH  and  shouldors,  so  that  tho  polvia  may  l>u  mueli 
higher  than  tho  shoulder.    It  ia  essential  that  tho  tuhe  bo  fitted  with 
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a  cock,  or  bo  nincht'd.  go  a»  to  rcgulttto  t.^  pnafmyn  of  thi-  1i<[utd.     {g 
this  way  from  five  to  nino  pinla  ncsJJilHliJjJiluactud- 

Tbo  intlicAtions  to  folSI  which  cathartic*  nre  n»cd  nro  a*  rollon**: 
1.  To  vnlnffi  H"'  /-ii/"-/* — It  ia  not  ncccewiry,  in  ft  work  liko  the 
prceont,  to  say  anything;  nboiit  the  oril  results  of  rotAin«<l  fccnl  mnltor, 
bnt  only  to  point  out  tho  mothods  of  roliof.  ncfuro  ihii*  can  bo  done 
to  adrantajfo,  howovor,  a  Buraraaiy  of  tho  causes  of  onstipeHion  \»  To- 
quirod.  Constipation  may  bo  well  divided  into  lumUt  and_  .chronic. 
Aruie  or  temporary  constipation  ia  that  which  occnra  iiq^dor  spooial, 
trnnsknt  ciroamstaaeca,  as  in  w>n»mt.«mflaoB  n-om  iwmto  djgjjgw,  and  in 
pp^piancy.  It  la  to  ha  roliflvfld  by  the  mo  of  laxativo  articles  of  diet, 
and,  thia  nnt  BulBein|^.  by  laxativea  or  parytive  modioipoe.    It  slioold 


noTi>r  bo  ibT;gotton  that  ixaite  conntjpaHon  la  aomatimca  duo  to  orjianio 
nffoctioni  Of  iTit  ftlimcntBTT  caruJ.  auoh  M  mtW'^t"  <""  intuwaacupiion. 
or  is  caused  by  mochanieiil  obstacloa,  wich  a»  *  hard  foreign  body  or,aiL 
enormous  gall-wtone.  Tt  b  oviitont  that  aacb  (Mweit  are  not  aimplo  con- 
stipation,— that  tlio  treatment  rci]uir«d  is  eMonttally  diffemnt  tix>m  that 
of  the  Isltor  affection,  and  is  various  according  to  tho  lesion.  For  Uie 
din^noitis  and  troHtmcnt  of  tho»o  disc«Mcs  the  roaJcr  Is  rofl^rred  to 
works  on  tho  pruclico  of  modicinc.  Qhronic  oonttipathn  may  bo  due  to 
Trl""1ftry  '■"'""  of  life ;  tg_  linbitual  pveryorki  ospocially  of  llio  nor> 
voiis  system ;  to  a  dofioiuncv  of  intestinal  secretion  and  of  porlgtalsia, 
apparently  naturaJ  to  the  jnJJTtdual  ami  wJihout  obrjoua  cauw:  to 
Kng^iontinucd  volnntary  habit  of  raetraining  tho  dceipa  to  po  to  wtoflT 
io  load  or  other  forms  of  poisoning ;  and  to  diseaaea  of  tho  nervous 
eystem  prod^£lii£„]L4uu:^tic  atateof  the  intcetinal  muscular  fibres. 
It  ia  evident  that  in  the  treatment  of  theae  various  forms  of  conslipa- 
tion  ^ue  regard  must  be  p""'  ■"  ^Y,^  /•nnan,  n^^oh  should  always,.if 
poaaiblo.  be  iiimoyed.  Thoro  are  alao  certain  cardmal  prineiptoe  which 
apply  to  the  treatment  <^f  all  forma  of  ehroni^  coiyftjpatioD.    Tboy  are 

1.  A  vpliintary  fiffiirt.  fit  dcfocatlop  !>  to  be  dojly  made  at  a  fi«ad 
hour,  "''"'litr  *'">  ''■"'■^  ftitiata  yr  not. 

2.  KedtoIiHM  aro  to  bo  avoided  aa  far  as  poaaible,  j  "nifftaia^li  ttffe^ 
being  made  to  repilato  t\^  l^^Wflll  hy  """"■  n^  {jir* 

3.  In  veiyjnany  oaao$  the  dally  uw  of  encmiita  of  cold  water,  w^Ui 
Utentlon  to  diet  sufficea  to  attain  the  desired  reinUt,. 

4.  If  medicine*  T)ocome  neoowary,  ja  small  an  amouot  aa  will  aulBce, 
and  tho  mildest  druga,  are  to  bo  tuedT  I'urgflUvcs  Of  inxftllvcs  ore  at 
beat  mcroJy  temporaty  dovicoa,  And  if  abused  in  costivone!««  inercaso 
tho  troubto.  So  far  as  can  bo,  tbo  attempt  shnnM  'ic  tn  ji7rir!ii(c  -  par- 
mancnt  improMion,  an  altoration  Q.f  tho  intc.stiii;il  l^I.umIhI:!:'  ['(PTior 
pgflptolilie.  Thus,  when  atony  of  iho  muscular  co«t  exitjiK,  nlrj^cliuijio, 
or^  according  tp  recent  experiments  and  clinicn!  ol'iirvmintiM  fn^iliar 
b^pan.  ni^y  bn  nrnplnpud  ;  if  t.hn  hopatic  OT  Otiior  glimi  ■  in  II  lIiIi  :i]ly 
torpid,  nitro-murjiitic  acid  may  bo  adminiHtnrod. 
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IVTion  consIIpallOD  t>  atlen<Iud  with  low  splrlu  and  a  coa|fld_ 
it  Li  almost  always  due  to  a  daflciency  6t  aecTenon,  8ri3~may  bo  looked 
upon  aa  a  form  of  dyanopBlfl:  in  aach  eaaea  nilro-muriatic  acid  is  e^i» 
cially  Tgluable.  but  soTnettnuK  a  mild  nwwartal  courao  aeeina  almwj 
imporative. 

A  wiconJ  uaoofp-athartici*  iinilar  the  i>rggcnt  li>_dtc«ttoa  a  torcwotg 
olTcnding  jtiaturialt*,  us  indigcwliblj^iC- irritant  food,  forolyn  bodJoa,  acrid 
di»chiirgi;i»,  etc.  For  thoro  puriiowM  a  brii»k,  quiclcly-actinir  pm-ynii™ 
i»  gonorjilly  1k;»1. 

2.  To  drpMe. — On  account  of  tho  largo  aeroua  flow  which  tbej  pfo- 
jyety  tUo  hydntgoipio  catbartica  whon  freely  exhibited  cmuic  a  Tory 
^y-<dwi  goncni]  dcplotion. 

Local  deplotioii  l>y  means  of  cathartics  is  called  for  in  congextion 
tfa  portal  circulation^  as  well  aa  in  dysfntfr^  and  olbor  aeutq  int< 
inflatnmationa.  Under  the  first  df  these  conditions  inay,  wo  tbinlc,  bo 
tDeiudod  without  violence  Cftsos  of  tbo  ao-callod  "  torpidity  of  the  liver," 
whioh  will  be  dieicusaed  in  the  artlelo  upon  cslomei.  In  inesaUt,  jufgf^fmitl 
inf^m/ifiimii  the  tttlipea  are  to  be  proferrad  wlwn  depletion  ia  doatrod, 
«g  they  prodoce  very  hirga  serona  dLicharyfla  and  are  not  at  all  irritnaC 

S.  7b  promote  absorption. — By  emptying;  tlie  blood-vegwls 
tliartJCT  favor  the  abaorptJon  olTtftD  esmlod  flutd  in  general  dropgy^) 
For  IhU  purpoao  tho  bydragoguo^  and  CTOOcialty  clatorium.  ""g  f ^ 
best  pnrgativeii.  TBo  production  of  cathareia  is  too  nirost  method  of 
ntlief  in  goBerai  cfropay,  also  in  oiciiis ;  in  other  forms  of  local  cffusioo 
its  effects  are  leaa  marlteci.  Aa,  however,  purgation  ia  ilm  ni.-un  .*«. 
hauflting  of  all  tbo  plana  employeii  for  the  cure  of  dropsy,  due  reeaid 
must  always'  iw  had  to  the  etrength  of  the  patient.  IX  ia  ftegnenUy 
neceaaary  activfry  tij  pnpport  oe  even  to  sUmuJaTe  while  Jl  ia  belajt  i 
CMTledont.  fl 

~  i.  To  remtlse. — Tho  long  tract  of  the  alimentary  canal  affords  a  ^ 
groat  extont  of  siirfnco  iijioii  which  to  practise  revulsion  in  conaiu 
brain-ilisefltCK,  as  in  majiia  ami  rlieumatJc  or  gouty  irritation  of  the 
cimfirym.     In  hyjiencmia  of  the  brain,  purgatives  do  jgood  by  dopl^^of^ 
as  well  B»  by  acting  o»  rovulwivca.    Tlie  droatios  should  b«  preferrod. 

Vr^J'i  elimviate. — Tt  cannot  bo  doiil)tcd  that  thouM  of  purgnlivM  la 
Bnch  diseases  as  fevers  and  cholam.  with  tho  idea  of  climimtling  some 
materies  morbJ,  rests  simply  upon  a  cmdo,  unproviyl,  and  probably  bbe 
pathology.  In  rhonmntic  dinoa«o  and  In  gout  it  \*  more  probable  that 
thi'y  do  good  in  this  way,  allhongh  it  is  by  no  means  certain  that  tho 
advantage  derived  fh>m  their  u»o  is  not  simply  <liic  to  depletion.  In 
coses  of  retained  ror^l  socrcMon,  the  evidence  is  very  decided  that  Ihcy 
do  aid  in  separating  tho  products  of  rotrognKle  motamorpboeis  from 
the  blijocl. 

C.  Ta  in/tiirnrr  the  pelvic  circulation. — Tho  only  pargativo  used  for 
tills  piirposo  i«  uloc^  in  the  article  upon  which  atJ  that  19  oocessaij 
will  bo  Ktiii  ujion  the  Jiulij«;t. 
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LAXATIVES. 

As  has  been  already  slated,  conalipntloD  should  nlwnys,  when  pos- 
*ib!«,  'pt  VTr'"'-"""  ''T  'iffP^^"  ^g?'*-  Tlioro  aro  two  <itinlil!e9  by  virtue 
of  which  food  i»  Inxtilivo.  Chief  of  thoMO  U  bulk.  All  alimQnt  which 
cnntflin*  n  largo  amount  of  innutritioiu  tnatoHal  afTonld  a  lurgo  ro- 
■idtium,  which,  by  distending  tho  inttMliiie,  stimtilntoi  perUtalHls,  Con- 
trnrtwiHo,  nrticlos  of  diet  which  nro  highly  nulrillous  snd  alToni  but 
litllo  roiiilaum  aro  coiwtipating.  This  holds  good,  TDoro  or  loM  atrirlly, 
ttmong  tho  lowor  animals.  Thus,  tb«  ^'^:^»'fW  CUT"! Yftf*  ^  babilii- 
ally  constipated,  tho  grasa^itin;^  horhivora  very  gencrall^nx.  Owing 
to  its  containing  so  littlo  of  tho  inniUntious  portion  of  tho  gritin,  tho 
finest  whito  flour  favors  a  ooaiivo  habit,  while  tho  "cracked  wheat,"  in 
which  the  whole  grain  Lj  eaten,  ta  laxative, — as  to  a  still  grealor  dcgreo 
k  bran,  which  is  conipoaed  almost  wholly  of  tho  IiuhIc  of  the  whoat, 
the  least  nutritious  portion  of  It,  and  thcrefbre  leaves  a  larg«  roAiduum 
after  digestion.  Craeked  wheat  JaboUod  lnto>  59ft  ojj  jelly  .like  inaaa. 
and  eaten  with  cream  and  si^gor,  while  bran  Is  taken  to  the  form  oS 
bi-an  bread,  bran  crackers,  or  bran  munh.  UnbolUd  fiour,  containing 
the  whole  of  tho  gmin,  is  about  cijiial  to  cracked  wheat,  and  is  oflea 
made  Into  bread.  Indian  meol,  in  tho  form  of  onkos  or  of  miiwh,  is. 
highly  nutritious,  and  somewhat  laxative;  oalmcnl  Is  doeidedly  Inxa- 
tlve,  flcnrcely  so  mucb  «o  an  bran,  but  much  more  nutntioiw.  When  it 
agrees  with  the  stomach,  and  is  easily  digested,  it  is  probably  tho  boot 
of  all  thcHO  laxative  articles  of  food.  As  the  oats  produced  in  southern 
climates  are  very  inferior,  caro  should  bo  taken  to  procure  oatmeal 
manufucturod  fVom  Northern  gi-uin.  It  should  bo  thoroughly  cooked^ 
ond  is  best  caton  in  tho  form  of  a  thick  porridgo.  Id  dyspepsia  nil  of 
these  articles  sometimes  disai^roo  with  tho  stomach  and  cannot  be  usetL 

Some  dietary  nrti^' lea  seemingly  pqgsaes  ({^/uuiuciaxative  powois. — 
i>.,  they  oscrt  a  direct  action  which  is  not  meehaoionl,  but  is  similap 
to,  although  far  less  active  than,  that  of  the  true  purgatives.  Ihoy 
intensif)-  the  intestinal  action.  Chief  among  substances  of  this  class 
are  molastts  (^Si/rupus  Faacus,  U.S.),  and  its  congener,  broan  ewjar; 
wMtt  suyar  {Saceharunt,  U.S.)  probably  does  not  share  these  laxative 
powers ;  svgar  of  milk  (^Saccharam  Lactis,  U.S.)  is  probably  also  nearly 
inert.  Of  course,  great  care  is  usually  necessary  in  taking  advantage 
of  the  laxative  virtuo  of  molasses,  on  account  of  tho  danger  of  pr^ 
ducing  fermentation  and  acidity  in  the  primos  vi».  An  obvious  de- 
duction, however,  is  to  encourage  tho  use  of  brown  instead  of  while 
sugar  in  those  of  constipated  hablL 

Inero  aro  certain  foodii  which  oomblne  the  two  methods  of  aotion 
spoken  of.  Chief  among  thcie  are  the  fVtish  acidulous  n-u'ts— such  as 
apples,  pears,  etc, — and  the  dried  fruits.  Of  tho  latter,  llie  fig  (/"icus, 
U.S.)  b  one  of  tho  mon  palatable,  and,  owing  probably  to  the  gru«t 
number  of  small  »eods  which  it  contains,  is  tho  most  efficient.    Pnmcs 
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nrc  DMiriy  AS  agrocnblo  m  figs.  To  n  limited  oxtont  tbo  finest 
oC  tboMi  mnj  bo  valcD  m^ ;  but  thoy  nro  oxpocinUy  to  bo  rocommomliH 
etvwucl.  Whon  it  is  noc'e<*ary,  a  pinch  of  eonna-leavos  may  Iw  cookc^l 
-nritb  tiicm,  nn<l,  if  it  bo  not  tnndo  too  largo,  increases  tho  nctirity  '>r 
the  (!c«ort  vritbout  affoftins  its  flavor. 

Amonj;  constipnlin^  nrticlca  of  diot,  it  Is  only  nooeasary  to  cnii 
attontion  to  milit  na  ono  of  tlio  most  ricpidtul  of  ^^  fXtuta 

Tho  laxative  romedioa  of  tlio  TJ^,  Pbarmacopceia  are  as  follows: 

TAMAEIKDUS— TAMARINDS.     U.S. 

Tbo  pmscnoO  pulp  of  tbo  fniit  of  Tyiiin.rinciu«  Tnijjliy^.  a  ku^ 
native  of  tho  East  ami  West  Indies.  The  fl-uit  ia  a  broatj.  eomni 
IiqO,  usimlly  fnmi  four  lo  six  inches  long,  aoincwhat  carvod.  with  an  ex- 
terior hrowo  liani  JTiiJ.  xft  coninins  ihmxIb  unelosu<l  in  cells  formciJ  of  a 
lougli  mcm'jinne,  between  wbiob  ami  ihc  riiiil  !»  an  acid  pulp,  the  nxxfi- 
ciiial  part,  of  tho  friiil.  Taniitriniis  uro  presort-ud  for  miirket  by  stripping 
olT  tho  outer  rind,  pai.Uing  ihe  inner  portion  in  layers,  «nd  pouring  on 
boiling  syrup.  In  tlie  market  lliey  arc  ofTorod  as  adbosivo  maatoa  com- 
jwscil  of  pnip,  mcmbranos,  Blring*,  and  scuds,  and  baring  a  swoel  n<  idu. 
loiiH  tiisto.  Tlicy  contain  a  good  deal  of  citric  acid,  much  lesd  tartaric 
acid,  and  a  littlo  ninlic  iicld.  They  arc  used  cbiclly  id  makin^f  refrigerant 
acidnlous  drinks  for  fover.  and  in  convalcsconeo  as  a  laxative  jirtide 
of  diet,  linU'  an  ounco  to  an  ounco^fTSoM  tiBTrffi  oalgn  ^i^ro  p^pwrri^ 
TKey  enter  into  tbo  officinal  oonrociton  ol  senna. 

MANNA— MANNA.    U.S. 

An  exudation  of  the  European_aa}i,  Fraxinua  Qmun,  chiefly 
ducod  In  Sicily  and  Calabria.~  Tliei-o  are  three  rariettcs  of  it, 
best,  jfif/iy  manna,  occurs  in  unoqiuil,  rough,  ntalactito-liko  pieces  with  a 
crvstaUine  or  granular  fracture,  and  jg  obtained  in  the  hQttoat  and  dry- 
c^t  W9athi5r  in  July  and  AugugL  Tlie  next  qttalitt.  manna  fa  sortt, 
conaiitta  of  pieces  of  flake  manna,  mixed  with  a  mti  browtusb  tnatter: 
it  iit  ohiiiitied  in  Scplemljcr.  Fut  mnmto,  ic  nod  viscous  mass,  wliicb 
cxuduK  during  the  wet  weal  her  in  tho  latlor  part  of  October  and  in 
IfovcniScr,  ut  the  Tca.tt  vnliiaBTo  variety.  Mnnna  has  a  slight  odor,  a 
sweet,  mawlcl^b  taste,  and  itlionltf  contain  fV"m  forty  to  eighty  per 
tent,  of  the  (wcuhiirine,  nctive,  crjTilallino  principio  ManniU,  wmoK 
(lillcm  fi-i)m  ordiniirj-  Hugar  ip  not  eoHtniniiig  QfluaLpnit*  nf  ^ydjiyaB 
iHjd  oxy go Ti ,  an d  is  tTi  ere fo re  not  readily  convertible  into  grape  sagar 
or  its  aorivalivo.  alcohol. 

TiiKHAPtvTics. — Manna  h  a  gentle  Inxativo  in  lar?e  dowe,  M>tn»- 
timos  causing  flatulence  and  pnin.  It  is  mroly  <i»cd  by  itaclf.  bnl  is 
added  to  infusions  of  more  joa-grfl^j  pH^^f.ivwi,  to  cover  their  tawe 
and  aid  in  llioir  offbcls.  The  laxative  dose  for  an  adalt  is  half  an  onnw 
to  two  ouncos;  for  a  child,  ono  to  four  drachms  in  an  aromatic  inAakift. 


CATUARTICS.  ^^^r  ^^^ 

Camu  'FtatcLA.  17.8.— jPurjtn^  (ktttia  Is  tlw  pulp  of  •  \»n\,  blnck- 
Mi,  ft^HfMii-!/»ni  pnH  fVom  one  to  two  feotjn.lon^lh  and  nbout  un  inch 
In  diameter,  having  on  nn«  i<i4<i  a  Kingld  and  OD  _tll0_oUiCIL&.jdOUlllo 
darl^JiiLnd,  riifinin'^  ili<>  yv\i-A-  U^ngih  of  Iho  poil,  and  marking  tho 
lioailiori!*  whorr  If  vul.is  in.  unitoJ.  Tbo  pod*  are  prodiiccil  by  a 
lar^  tnjc-  Cft«^i  i  l"i"!iil:i,  n  imfivo  of  Egypt  end  Indin,  The  dork, 
svrocti.th,  aciiliili'tin,  niiir-innl  pulp  may  bo  used  tm  a  Inxalivo  in  do«os 
of  half  an  ounce,  but  b  apt  to  cause  griping.  It  enters  into  tbo  offi- 
cinal eonfocUon  of  »cnnn. 

FiUKOUi-A.  TJ-S. — Th«  bark  of  Ehnmnas  Frangula,  ©no  of  thu 
buckthorns  of  Europe,  ix  connidcrnbly  used  abroad  as  a  laxativo,  and 
contains  a  cryxlallino  principle,  FrangnUn,  huHidott  gIuco«Ide«,  of  wliicli 
Smndin  \s  &\m  found  in  riitilmrb.  In  this  countiy  it  ia  employed  Tory 
rarely,  but_  thft  ^"^^  "**  TihitmiM|B  Hurefaiona,  or  Calif9ral&-buckUiaCP. 
is  very  largely  nsed  under  tbo  name  of  CaacaTg  ^agr<f,da.  It  probably 
contftjna  prlnt-lplea  either  identical  with  or  allied  to  those  found  in  the 
Earopean  bark.  In  many  cases  its  flnidextract  acts  most  happily  at 
a  '^^^'^  in  hailit'"'^  PAiutip/itinn,  although  somctimea  it  cnusce  griping 
pains  and  irritation  of  the  mucous  mombmnc.  Tlio  best  ro-iilt=  nro 
usually  to  be  obtained  by  giving  fl-om  ten  t"  [jfioLn  i.it'jjis  uf  thi.  tlnid 
extract  one  or  two  hours  aft.r  moil/i,  lunly  lialf  a  fluidrnchoi  ^ivqP 
*t  bedtimo  aeenia  to  suit  bottui'  an  intiivuiual  caao. 

Bcoimics,  V.^.,  or  Wahoo,  tho  hark  of  Ruonymua  atropurpuroua, 
TT&B  found  by  Nool  Paton  (Rrit.  Med.  Journ.,  1886,  1,),  when  given  to 
dogs  In  timall  dose,  to  increase  greatly  the  elimination  of  urea  and  uric 
aoida,  and  by  ProfettHor  Rutherford  to  be  in  large  dose  an  active  ohola- 
gogne  in  dog*.  In  man  lid  efTecIa  are  often  most  happy  in  casea  of 
habitxiat  conttipation  and  hepatic  torpor.  It  netji  very  olowly  and  purges 
only  moderately.  The  do*o  of  the  fluid  extract  Is  a  dessert-  to  a  table- 
spoonful  ;  of  itti  reitinoid  extraot,  euonifmin  (the  best  preparation),  two 
to  four  grains :  In  cases  of  dyxptptia  it  may  be  repeated  with  good  resulta 
two  or  three  timen  a  week. 

MAONESIA— LIOHT  MAGNESIA.     U.S. 

MAGNESIA   PONDEROSA— HEAVY   MAQNESIA.     U.S. 

The  heavy  and  the  light  magnesia  diRor  only  in  their  physical  ohanio- 

tera,  the  parljcles  being  differently  at^greg<itBd.    The  carbonatf  of  mag' 

netium  {Magnetit  CarbiMUU,  U.S.)  is  manufactured  by  pru'lpitaiiitj^j 

aidation  of  sulphate  of  laagneBium  hy  one  of  carbim  .!  '><!inm.    If 

tho  two  Boliitionfl  be  concentrated,  the  dense  or  hca.  v  ^  nl   .n  it  ■  fr.\U- 

on  the  other  hand,  if  tho  solutions  be  dilute,  the  prcciiit':i'     i     ]  hi^Hit 

carbonate.     Heavy  magnesia  Is  obtained  by  caicining  a   heavy  oitr* 

boDSte;  light  magnesia,  by  using  n.lij;ht  carbonate.     All  of  thcM  Bub- 

■      Btancea  are  of  a  rallk>whlt«  color,  and  occur  in  powder ;  the  carbonates 
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somttimcs  In  ^^giZ^JjghlJl'lhici'l  '^''^^iif     TI107  are  all  pnustlcally  Ii 
blu  ia_waler,  tteaiy  sitluble^ii  dilute  a^id,  *'"^  'n  tb«  pr<»eqgB  f  f  atH* 
the^'  nil  net  aa  nlkalii». 

TneitAPsuTicRj^MugnoHla  and  tt«  carWnato  act  in  tho  tamo  manner 
upon  tho  humaa  economy,  being  both  nntacid  ami  Inxativo.  For  tbetr 
purgntire  powers  th&y  ai-e  pri>bal)ly  tlupundent  u|>ott  thv  prestcnceoT 
•cidit  in  the  prints  viu.>,  and  licncu  tliair  eflTuct*  vary.  Tlicy  uro  iKiin» 
times  taken  as  habitual  laxatWos  by  perwona  »uffcrii>g  frotn  ttcid  dft- 
pepsia;  but,  aa  they  are  Haidat  linioH  toaceuniulat«in  tli«iiiLc«tin< 

to  do  barm  mechanically,  ibis  use  of  them  should  be  diacomUcna 

They  are  very  ftvquently  employed  in  conjunction  w-Ith  Kp»om  Bait, 
•onna,  or  other  of  the  more  powered  purgatives,  on  accuunt  of  tbvir 
antacid  properties.  Their  chief  obo  is  in  acute  Ofsid  dt/spejfisia,  in  ti<i 
headache,  in  some  forma  of  diarrhtra  with  excoaaivo  acidity  in  cUildreR 
in  gout,  rhfumatism,  and  in  various  cutaneous  offedioM, — 'wberorcr.  in  a 
word,  a  la.'cativo  antacid  la  indicated.  ^M 

ADM1.VISTRAT10N. — The  dose  of  tho  oarbonaw  b,  for  a  obild  a  ra^* 
old,  iVom  five  totivonty-flvo  grains,  according  to  the  offoct  deaired  ;  far 
m  adult.  Iinlf  a  drachm  to  half  an  ounce :  that  of  tho  magneaJa  la  alwnt 
<^fiftli  lesa. 

SULPHUR. 

Sulphur  ia  officinal  In  three  forms:  SniMtna  Hnmiif^TT'i  or  Mo 
tfSvlpkur;  StiLpnim_LorpM,  or  Washed  Sitlphyr;  and  SiTLropB 
CIPTTATUU,  or  T^reajiiUiM  Sulphur.    The  Brat  of  these  ia  mado  by  iub- 
liminif  sulphur  into  cool  dianibei-ai,  and  always  contains  »oni<;  wilpl 
add,  gBneratod  duriiig  t^y  p'»"iw»     when  freod  ttom   thi? 

vrnahing  with  warm  "JH^r  T"*^  ammnnift,  It  oonatitatea  iho 

Kujpbiir.  Tho  U^.  PharmncojKsia  diivctn  tho  precipitated  sulphur  To 
bo  pifpiired  by  boiling  lime  and  wulphur  togptlier,  9o  aa  tn  funn  a 
BulphidVof  yaleiiim,  nnTrprt'cipilalin^  tliia  with  hydrochloric  acid. 

Tiitt  «iibiriiiu(T  and  iHo  wui^bed  *u1)ihur  occur  as  sulphnr-ycllov,  ay*- 
lalltiio  powdtfn*  j  tho  precipitated  as  a  vrbilish  jMwder,  who«u  pnrtidea 
nro  o(\on  ooborunt  into  friable  lutnpH.  For  an  account  of  tho  i-ariouiiallc^ 
tropic  forms  of  sulphur,  and  ilBchomictil  properties,  tho  reader  i»  nsfcxTpd 
to  works  on  cberaitstry.  It  is  intolublo  in  wntor,  Ijut  »oliil>l»  in  »Hrj|jp* 
Bol^utigns,  in  alcohol,  tho  fixed  and  yolntilo  oiU>  "'^'^rftf"""i  ^iJutb-fi^c- 

FiiriiiOi.uoicAL  Action. — When  applied  lowlly,  sulphur  is  alnuxflj 
without  inl]uen<-e.  Takon  internally,  it  is  di«#olvod  lo  some  oxtoni  !a| 
the  allcniino  mtoalinal  juices  ttnd.&bis^rbod.  Tt  has  been  doloclod  in 
the  milk,  sweat,  urine,  and  ovon  in  tho  brcnth.  It  would  appear  10 
sutTer  oxidation  in  the  eyetom ;  at  least  its  ingestion  in  followed  by  iiv 
crease  of  tho  urinary  auiphuric  acid  (Rei^ensbargor,  CmtralbL  /.  Mti. 
Wiaaen.,  1877,  328).  When  in  sufflciont  quantity,  sulphur  acta  «  • 
mild  laxative,  producini;  soft,  aomi-liquid,  feculent  stools,  accompanied 
generally  with  much  offensive  ilaliia  of  aulpburettcd  hydrogan.  it  '» 
affirmed  that  in  soine  instances  the  latUr  eas  bas  b«QO  bo 
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eraU-d  and  abeorbod  as  to  coiue  syetemlo  poisoning.  Cases  have  nl«j 
boon  reported  in  which  the  flowers  of  sulphur  acted  as  an  irritant 
poinon;  tnit  thiM,  without  doubt,  haa  been  owing  to  their  containing  a 
Ijjrgo  <juiintity  of  Bulphiiric  acid,  lis  continued  use  has  probably  sonio 
ofliicE  Ttg^njiuiritiori ;  tlio  Beiwetions  generally  aro  aligbtly  incroaacd, 
and  itomo  hnvo  aftlrmed  that  the  temperature  ja  somewhat  oloTstcd ; 
IpirtEaJfuth  of  IbiB  is  oortaiilly  very  doubtfUI.  The  results  of  cliniwd 
oxporionuo  indicate  that  it  haa  an  csp-i  ial  tendency  to_act  npou  the 
akin  and  mucous  momb ra n os. 

THXRAPKimcs. — An  an  habitual  laxative,  sulphur  has  been  used  with 
aaaertod  ndT«Tifiif;o  in  cn^es  of  hnnorrhqi^s  and  of  chronic  rhevmatUm. 
In  subjecta  of  tho  Uitor  disease  it  is  claimed  that  it  exerts  a  benoAcial 
aiteratire  lufluonco,  (specially  In  sdatiea  and  In  lumbago  and  other 
varieties  of  muscular  rkcvmatism.  It  has  also  been  employwl  n*  nn 
alterative  in  various  outaiieoiw  affections;  and  in  thu  form  of  natural 
tiulphiir-wutont,  used  externally  and  inUTiially,  there  is  much  teMinmny 
M  to  ItH  value  in  both  rhc •""_"* '<^  •'ii  !*K'i?  .discuHes.  It  is  affinnod  by 
Dr.  Doit  (G«,  des  Ilopitaux.  Oct.  21,  1885)  that  tho  natural  wulphui. 
wnt^m  are  of  v^try  groat  value  in  the  treatment  of  chronic  Sj/philis,  as 
ih^  undoubtedly  are  in  chronic  goul  and  rheamtitism.  They  may  bo 
subittituted  by  the  arti  ficlat  sulphur^ivijler  dcxcribud  under  tho  heading 
of  Exjicctonint*.  Sulphur  is  very  iiiryijly  lined  oa  a  [Anwilicido  in 
oasca  ofjfci-  Rr,  Tilbury  Fox  ri'communds  its  applicnUon  in  tho  fid- 
lowing  mannei*.  Ho  (ays,  "  I  have  applied  to  aU  papvles  and  vfeJciet 
the  following  ointment:  sulphur,  half  a  drachm;  wamonioehloriilo 
ot  mercury,  four  grains;  croasoto, ISiir  drops;  oil  of  eh«nomilo,  ten 


dropa;  and  aa  oanco  of  lard.  This  is  rubbed  in  night  and  morning  I'ur 
tAToe  days,  especially  to  tho  interdigits  and  wrists;  the  aamo  shirt  is 
kept  OD  till  the  third  day,  when  it  is  changed  and  s  warm  bath  given. 
Tho  use  of  tho  parasiticide  for  two  or  three  days  should  bo  followed 
by  a  good  washing  and  the  discontinuance  of  tho  remedy  for  a  night, 
If  tho  patient  be  not  troubled  with  itching  during  tho  night,  wo  may 
conclude  that  tho  acnri  are  killed,  and  all  wo  nood  to  do  is  to  guard 
ngaiost  tho  hatchin;^-out  of  fresh  acitri  by  tho  light  application  of  uur 
pamsiticido  once  a  day  to  any  ■  pimpl}**  or  itchy  place  for  a  few  days 
longer,  taking  caro  that  tho  foul  clothes  aro  well  heatod  or  scaldeil. 
'  Kot  too  stropg  and  not  too  long,'  is  my  rule  in  tho  uso  of  remedies  for 
ceabios.  Tho  occurrence  of  rod,  rough,  erythematous  patches  is  »  sign 
that  tho  remedy  Itself  Is  creating  a  discaso." 

Administration. — Sulphur  is  gonomlly  given  in  powder,  mixed  with 
ayrup  or  molasses.  Dose,  as  an  allonitivo,  ton  to  twenty  grains  three 
times  A  day;  fta  a  laxative,  one  to  throe  drachms  at  bedtime. 

■  PoTAasA  SuLpuuKATA. — Sulphumted  Polassa  is  prepared  by  beating 

I     together  sulphur  and  uirbonate  of  potassium.    It  occurs  in  liver-brown 
I     iVagmonts,  which  fbrm  an  orange-yellow  solution  in  water.    Its  taste  is 
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joriJ,  alkaline,  and  Tory  di»AgroonbIo.   When  moUtonod,  it  fouVly 
the  odor  of  8ulphurottod  hydrogen. 

Locally  applied,  tho  Gulphurot  of  poUusiunt  m  n  vory  decided 
tant.  Tukon  in  largg  quanUtiw,Jt  is  a  TJolwit  corroaiv«j>piBot^  ami 
said  to  have  produced  fatal  fp<»»-r.-inf..«tifjg]  iwHammiHrtt.  Iq  modid 
il  bos  until  nitfaiD  a  vary  short  timo  been  employed  only  uxtomalljr. 
It  has  boon  uHod  at:  a  stimulating  ointment  (5es  to  ^)  in  varioas  akia- 
affection^  nod  ts  also  used  for  tho  formation  of  sulpbur-batba,  tlw 
Btron^th  of  which  should  vary,  accordini;  to  tho  roquiromonta  of  special 
cnsws  fj-om  tivo  to  six  ounces  of  tho  drug  in  thirty  f^nlloDB  of  water. 
They  should  bo  taken  warm,  tbo  patient  romaining  in  from  twenty 
minutes  to  two  hours,  and  are  said  to  cause  a  goiteral  excitement, 
anioutitiiif;  in  name  auBoeptiblo  peraons  to  higli  fuvur.  AVhon  emplorcd 
Btroiif^,  thuy  ttometimca  ocoaaion  a  papular  eruption.  Tboy  brnvo 
used  in  chronic  rheumstitm  and  in  various  sc^^ski^diKftsti. 


vtvu 

bee^^ 


Calx  ScLriiuoATA.  U.S.  Sulphurated  Lime. — In  tho  lAinea  for 
February,  1874,  Dr.  Sydney  Rinj^er  recommcadod  jp  thn  mnnt  \if^^i}^itaj 
manner  sulphide  of  calcium  in  frvquontly -repeated  dosoa  of  a  tontfa  of 
a  grain  ia  boils  when  tliey  appear  in  aucccaaivo  crops,  and  in  varion 
scnfiiloMs  and  other  unhealthy  tores,  such  ait  occur  eapwially  in  childrvo, 
also  in  scroAilous  glandular  enlargemesils.  Tbo  value  of  tiie  remedy  baa 
been  confirmed  by  Duhring  and  othen;  It  la  often  given  in  balf-gnuD 
duWDH.  Tbo  Calx  Sulphuntta  of  tbv  PharmucopojiA  containa  not  more 
than  thirty-six  per  ouut.  of  [>uro  aulphido  of  Cidvium,  but  is  the 
mcrciol  article  known  by  thjit  name. 

PURGES. 

OLBDM  BlCrNI-OASTOR  OIL.    U.S. 

A  fixed,  nearly  odorless  oil,  uf  n  nniieuuus  tasto,  obtaJDOd  ttom  the 
Hc«ds  of  Ricinus  coiiiniuDis  by  exprc»sion.  Tho  seeds  are  slightly 
warmed  befuru  boing  put  under  prossuro,  so  as  to  liquciy  their  con- 
tjiinod  oil ;  and  the  crude  oil  obtained  from  thom  is  boiled  u-iib  a  small 
amount  of  water,  so  as  to  coagulate  its  albuminous  impuritiea.  Tlie 
oil  was  I'ormorly  in uniifiic lured  by  moans  of  alcohol,  albo  by  heating 
the  soeds  or  by  boiling  thorn  in  wat«r,  and  several  varietioa  of  it  ex- 
isted ;  but  these  are  no  longer  in  tho  markot.V  Castor  oil  is  remarkable 
for  being  soluble  not  only  injvthor,  but  also  in  alooboL  The  eattor-oU 
teedt,  or  beans,  as  tboy  ar«  commonly  called,  contain  an  acrid  dxed 
principle,  ^Micin,  which  makes  them  exceedingly  poisonous.* 

PnTsioLOOicAi.  Effbcts. — Castor  oil  acts  upon  t^e  human  oi^Qism 
as  a  mild  but  decidodjiurgative,  producing  copious  fluid  foKol  dis^iai^ges^ 

*  Fot  •  r«rr  •Ikbornla  mamair  on  this  prinolpli  bj  Kolwt  ami  StUlnuk,  »m  JiIiIm 
narmak.  tiul.  la  Dorfal,  tiL 
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und  in  aT<<Wife|'^"™w™"'''"Ci  nnd  dvravB  piirtfinfj  freely.  Ii 
18  A  mattor  of  aomu  doubt  wh«llior  tho  propcrtioa  of  tho  officiital  oil 
nro  or  nro  not  duo  to  tho  prc^uncc  of  ii  minute  qiuintity  of  tlio  scrld 
principle  oflho  socda;  although  tho  probabilities  are  in  favor  of  Iho 
iilliiinnlivo  propoiulioD.  That  the  oil  or  it«  active  principli^  ia  absorbed 
w  proved  by  aoAlogy,  and  by  the  facts  that  in  childrea  It  somotimca 
piirgM  whon  rubbed  upon  the  skin  of  (lie  abdomen  (Canvane,  quoted 
by  millii),  nnd  that  when  Itiken  into  tho  stomach  it  has  been  known  to 
oxudo  from  tho  skin  (Ward'a  cose,  London  Me4.  Oaz.,  Tol.  x.  p.  377). 
In  regard  to  it»  oxiKtonco  in  tho  stools,  tho  toetimony  ia  conJIEclIng. 
Thuiti  Buohoim  (_Virckow'i  Archiv.  Bd.  xii.),  although  be  submitted  tlie 
pa«aiig«t  produced  by  it  to  cai-eful  chemical  manipulation,  failud  to 
(luleet  it  or  any  of  its  dcrivativos  in  them ;  but  Bird  (quoted  by  StIlIA) 
and  other  observers  affirm  that  it  can  be  seon  by  tho  eye  in  the  dejecta, 
«ithor  as  til  or  in  tho  form  of  caseous  flakes.  Aocordio^  to  the  cxpori- 
nont  (i^uotod  by  Stillu)  of  Halo  upon  bimnulf,  half  an  ouneo  of  codtor 
oil  injeetttd  into  a  vuin  produce*  maluiiie,  nnuMtt,  falntiiofta,  anxiety,  and 
Qonornl  dulneaa  and  deproMlon,  wllliout  pur^png. 

TiisitAPEUTiOH. — On  account  of  tho  mildncw_gf  Jta  ftctlon  and  the 
wpecial  property  which  It  sppcnni  to  have  of  loothiBg  an  irritated 
bowel,  eaatof  oii  i«  constttntly  vtBtiiofod  wbanoTW  It  la  flaalroti  ^jniplv 
to  oVacunto  tho  tntwtloBl  cttniJ ;  not  ao  mticfa.  howerer,  in  cArontc  eon- 
rttf^ftDB  a*  wTien  it  tcmporwy  nclion  U  alono  requii-cd.  In  rarioua  in- 
flammatory or  irritative  nITeelionH  of  tho  alimentary  canal,  ciistcir  oil  Is 

,  of  tho  gi%jtttoHt  eorvico,  partly,  no  doubt,  by  removing  jicrid  irritating 
crotions  or  foroigo  mntoriaU,  such  oa  undigested  fyod,  and  i^rtly  by 
causing  aTTeplotion  of  the  congested  vosseU,  but  also  apparently  by 
Tii'tuo  of  an  nlmoat  siwuifie  power,  which  renders  it  the  must  antisfao- 
tory  cathartic  in  these  cases.  Tbia  is  especially  soon  in  tho  acute  diar- 
T^as  and  oven  in  iho  eKronie  mteritia  of  children,  but  jilso  holds  |god 
to  the  diarrheas  a,M  JyJmitffiiB ' W  aJPtttr 

Withiii  ill..  \  \-.i  fbw  yoara  a  good  deal  hna  boon  written  in  regard  to 
tho  use  of  tliu  Iwivea  of  tho  castor-oil  plant  as  a  ^alactaw^ue,  and  suiH- 
sioot  evidence  hae  been  brought  forward  to  render  Ihcni  worthy  of 
ame  confldenoe.    A  poullico  made  of  the  fresh  Icavca  should  be  appfk^d 

F'to  the  breasts,  and  a  leaiipooufui  of  a  fluid  extract,  prepared  ti-om  the 
Bame,  should  b«  exhibitod  throo  or  four  times  a  day. 

Adu  I  MSTRATioN.— Castor  oil  la  very  repulaive  to  the  palate,  so  mnoti 
A<>  au  to  nauseate,  or  evon  vomit,  by  its  to^te,  aomo  ausooptlblo  individ- 
lls.  It  has  been  the  habit  to  aJminiittur  it  in  emukion  with  a  strong 
mint-water,  or  to  give  It  In  the  fi-olh  of  purler  or  in  a  cup  of  hot  colTee ; 
but  by  far  tho  bost  plan  is  to  mix  it  with  na  cqiiul  purt  of  glycerin  and 

Lto  odd  two  or  three  dropH  of  the  oil  of  einnnnion  or  of  gaulllieria  to 
each  dose.  The  aubRtance.i  do  not  Mlay  mixnd,  but  itei)arate  on  standing : 
when  used,  they  may  he  made  tvrmporarily  to  recomblno  by  shaking  the 
botUo.    As  glycerin  has  feeble  laxative  power,  an  ounce  of  this  mixture 
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rcproscnta  a  liKlo  moro  lliao  bnlf  an  oodm  of  tbo  oU.  It  sbouM  b« 
tak«a  directly  out  of  ihe  spooa.  The  full  pur^^ative  dose  of  the  oil  it 
half  an  ounce  to  an  ounco  for  an  adult ;  for  an  in&ut  a  year  old,  one 
to  two  teaspooDfljla.  In  ^optory  it  is  aomeUmea  advantapeoaa  w 
i^ye  the  dru»  i@  smaU  doae  ovary  tbry  biyurs  qaULA-ducudfid-JUIt^ 
tiro  oporatioD  is  induced. 

ToxiooLoar.— Atttiou|;h  castor  oil  ia  barmlaag.  the  beans  contain 
midjimciplo  vrhiob  rcndeni  tJiflm  yxwedingly  potaonou*,  ttirue 
tb«a  haTiDR  sufficed  to  destroy  tJte  Lite  of  a  man  (Med.  Timet 
(?nj.,Ufty,  1661).  Tho  symptoms  do  not  usually  come  on  until  from  two 
to  fivo  hours  after  the  inc^stion  of  the  potsou,  when  aovoru  nlidocninal 
pain  is  felt,  aocompaniod  by  riojcuULOniiling  and  by  purgitif-.  wbicb 
aflor  a  time  may  become  bloody,  and  soon  ushers  in  a  sta^  of  eolIapHv 
with  or  without  severe  muscular  cixunps,  with  cold  sweating  «lcia,  con- 
tr»!t«d  features,  thirst,  rostle«snees,  small  rapid  puUe,  and  Mmotiraat 

Ibogcnoi-Al  ii|i|iiiii if  ^fiiifitin  tibnlnm     Aflordcatb,  intense  rodnan 

and  oven  abi-aaion  of  the  stomocb  and  of  the  »mull  inl<;.-t(ino  aro  foiuxl. 
The  treatment  should  consist  in  the  evaL-iiatioii  of  Iho  etomacb  nnd 
botrola  by  mild  emetics,  such  as  ipocacunnhu  and  warm  water,  and  t>y 
mild  cathartics,  such  as  castor  oil,  provided  natui-o  hiu*  tfot  already 
eufficicutly  fulHiled  the  indications,  and  in  tho  freo  tuo  of  opium  aal 
domtilcont  drinks,  the  early  cx:t«mal  application  of  loocbo«  and  of 
emollioiit  poultices,  and  tho  swallowing  of  small  piece*  of  ioo:  in  other 
woi-ds,  tho  treatment,  alter  evacuation,  should  be  that  of  acuto  gaatro- 
onloricis. 

HYDRARGYRUM.  U.S. 

Tbo  only  preparations  of  mercury  which  ai-o  uwjd  as  pur^^ativos  au 
calomel  amiJ/Utemqss.  Of  those  tho  first  is  by  far  the  more  active,  aad 
jnScod  js  tbo  only  one  which  _can  bo  relied  u^onjfl_pirgo,  ajnoe  tli» 
pilulm  liyUrarjjyri  very  fl-oquontiy  willTTf  given  by  themselves,  fkil  to 
iuduco  liquid  atoo la. 

The  chief  intorcat  in  tbo  purgative  action  of  mercurials  centres  ia 
thu  question  as  to  ifaoir  influence  upon  the  li%'or.  Tho  ovidonoe  al 
present  durivablo  iVom  c.Kperimonta  upon  tho  lower  animals  baa  already 
been  disoussod,  and  the  decision  arrived  at  that  it  must  bo  rejected* 

When  calomel  is  given  to  a  healthy  man  in  modcnilo  pur:i^tin 
doaes,  green  liquid  stools  aro  produced,  which,  after  birgor  do«oa,  art 
i-ejilacod  by  brown  passages.  ITio  color  of  these  passages  has  alwajt 
buen  aupposed  by  clinicians  to  be  duo  to  tho  prosenoo  of  bile ;  but  re- 
cviilly  it  has  been  afllrmed  that  the  green  tint  is  owing  to  a  compoantl 
of  tbo  mercury  itself.  AlthougL  no  chemical  proof  of  (ho  prcAoacc  of 
tho  metal  or  iu  salt  has,  that  I  am  aware  of^  been  furnished,  yot  it  can 
Bcarcoly  be  doubted  that  ntercury  b  present  in  the  first  passages  pro- 
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CATBARTICS. 


713 


dticod  by  calomel.  Tbo  qucttlfoD,  ovidoiitly,  la  not,  ts  morauiy  ever 
proeont  \a  tbo  grcoD  stooU?  but,  1^  It  always  prosciit?  or,  in  other 
words,  Is  it  an  integrant  portion  of  thorn  ?  The  eviUonce  ia  not  so 
abundant  upon  tbia  point  oa  (h  doainiblo,  yot  scoina  suffldont  to  Aimisb 
A  nc^liTo  anawor  to  1)10  lost  question.  Simon  {Animal  C/tcinistri/, 
Sydenham  Soo.  Tram*!^  vol.  ii.  p.  386)  and  Golding  Bird  {London  M^. 
Oat^  1845,  p.  801),  In  oarulbl  annljto!),  both  failed  to  detect  the  motal; 
and,  OS  Ibo  roaof^nition  of  norcury  b  an  cxcoodtngly  eimpiO  chemical 
problem,  it  eeems  impos^ble  that  dioae  cliumiHia  could  liare  overlooki^d 
tbo  metal  if  it  hod  boon  prcsont.  Simon 'h  anal^iiia  woa  porfom  cd  upno 
Ibo  filtb  fltool  after  the  adminifitnition  of  a  Inrgu  doHU  of  ealomol.  The 
patuugo  was  Dulil,  perfectly  ^rvc^n,  had  no  fiec-ul  odor,  oxbibit»d  a  mild 
acid  rcoction,  an^  fhftwfld  nndcr  the  miei-OHCopo  a  ffreat  number  of 
m ucua^orp uwclcs  and  epiUiyljiiH'-^^"'*  Kthor  extracted  fram  the  solid 
rasid'ue~(ob loiaod  by  evrnpontloo)  a  conniderable  amount  of  fat,  wbiob 
bad  aa  Mid  rvaotiou.  contained  obolesUriu,  and  was  colored  by  bJlivcP' 
dtn.  AH  th«  other  subNlanooa  which  vora  aeparated  n*om  the  stool  by 
walor  and  alcohol  wore  more  or  leaa  colored  by  bilepigmont.  Bilio, 
bilifellinie  acid,  and'bilivenlin  were  fbund  in  large  quuntity. 

The  ni'itit  satiafaciory  evidence  is,  however,  that  ftiniiabed  by  MiebSa 
(^Lnncet.  1849,  vol.  L  p.  1&),  who  examined  cbomically  the  ftecos  under 
four  ditlorent  conditions.  Firtit,  the  spontaneous  dojoctfons  of  six 
bealUiy  Individuals:  no  bilo  woo  deluclod.  Socoadly,  green  atools  of 
three  ponton*  autfering  fVom  gnfftro-intcttinnl  dcmnj^emont:  bilo-pig- 
mont  was  found  in  one  en«o  ouly,  and  in  that  could  not  bo  doloctod 
after  ponistcnt  vomiting  bad  coaaod.  Thirdly,  calomel  baring  been 
ivcn  to  vighl  healthy  pcnons,  five  men  and  throo  women,  bite  was 

lily  dcmonstnited  in  tbo  green  pnmngeM  produced  in  all  of  the 
Hubjccta,  Fourthly,  Nnlino  and  re«inou8  purgalivoit  were  given  to  llvo 
pontons,  but  no  bile  could  bo  detected  in  the  liquid  MooIk. 

To  the  evidence  brought  forward  in  favor  of  the  proposition  Ihnl 
calomel  given  to  bculiby  men  c(iuhi;«  an  increai<iod  oteapo  of  bilo  from 
the  alimontary  canal,  may  bo  addud  the  eoncluiiivo  fact  that  in  nouie 
pi^rson-i,  whose  Idlotynonwioa  render  them  very  guHCOpUblo  to  the  action 
of  calomel,  it  producus  not  merely  purging,  but  also  vomiting  of  bile, 
wbiob  i«  scoTOcly  at  nil  altered. 

j/(  Prom  ibe  fiict*  which  have  just  boon  pnsMod  in  review,  the  conclu> 

/^ion  seems  inevEtablo  that  mercurial  purgativeit  given  to  healthy  persons 

cauM)  the  escapo  of  largo  quantities  of  bile  fhim  the  alimontary  canal,* 

Ait  \i  wol!  known,  when  from  any  cnuto  bile  does  not  pass  into  the 
duoduiium,  the  stools  become  vcrj-  pale,  of  a  peculiar  poller's-clay,  or 
oven  whit«t,  color.    Very  fi-oqiienily  under  those  circumstunce*,  which 

•  Dt.J.  Znojvlikj  (TniM*,  113T,  kbHrutbt.  DM.  Tiimp..  IS3T).  u  tfaa  mull  of  hll 
vwn  rvnrfilitv,  ouui»  t^  ibo  Lmprobablft  ooDplofLcn]  Ibil  lb«  prrfvdM  of  bU«  in  lh»  wXnnln  M 
th<  rviuU  u(  Ltifl  uiu  of  <inlom*L  li  Jus  ia  iHi  laliidptja  iinrpBrtj  of  Iho  loflreuflitl,  tbo  bUimbi^ 
balng  wBTtrlad  lotu  biltrtnllD,  ttbleb  U  [wvenled  from  aadorgalng  dveampiHitlail. 
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mMj  coexist  either  with  dian-licea  or  wltb  oonstlpatloD,  morouria: 
modiry  the  color  of  the  passages  aod  allovinto  or  cure  auy  symplaoH 
pru««nU     In  many  cases  the  mercurials  aro,  of  course,  poworkas 
•fftiol  tlio  denirocl  result ;  but  this  deponds  upon  the  cause  boia^  organi 
or  of  some  other  nature  not  to  bo  overcome  by  a  mere  ecimulaat 
•ocrction. 

As  mercurials  in  health  incroa^o  Iho  flow  of  bilo  fbom  the  Inteatii 
•nd  as  they  will  Bi>motim>.>8  ro-establish  it  in  dieeaso  when  the  socniioir 
haa  attogothor  coasod  or  has  been  very  materially  diminished,  the  eoa- 
cludion  Booms  to  mo  inevitable  that  morcu rials  h^ve  the  power  of  dj. 
Iflflll}-  or  indirectly  incr<^iDg  the  socro]jgiLJi£-biio.     The  only  objoc. 
tlon  of  any  fbrco  toTw  urged  ai;ainst  this  deduction  is  fou:)dod  upoa 
the  idea  that  the  dru:;  simply  tncnMUtos  peristalsis  in  auch  a  way  as  (o 
cause  the  bile  nui.urully  in  tho  duodenum  to  bo  swept  out  ioaioadof 
being  absorbed.    Tho  answer  to  this  is  embraced  in  the  following  ftcts: 
mercuriuiN  rentoru  tlie  color  of  Uio  passage  when  pulo  fVora  amiMd 
Beori>tioQ,  often  williouL  producing  diairhuea;  other  even  mora  actira 
purgatives  &il  to  induce  the  ttame  bilious_j>aaaago8 ;  when  diarrhaa 
exiau  with  Qlayej^^tools,  the  cbanpi  in  the  color  of  tbo  ptmetigea  oauwd 
by  a_ineiouriaI  may  comoido  wIili  a  ii'>t  iiictaaflud,  <>r  oven  >  leaaened, 
amount  of  liguidlty ;  diarrbcea  ordinarily  does  not  canM  bile  to  appeu 
in  tho  passagiis. 

TiiBRAPEEiTics. — A  morcuHat  purge  Is  «Hpecially  indicated  by  iha 
congeries  of  symptoms  known  as"&(V/o!UHP3j.'"uhoa7ily'-Goate<l  toagat, 
bitter,  iliKiijjn.iciililc  tjwtc,  hwivy  headucho,  deprosaioo  Of  apirita,  toaa  of 
OQjifitilc.  si:  '111  Tiiiii^ca.  and  light-colored  pgwngoa.  It  should  be  bofiu 
Tn  mind  Lli;ii  unu  or  si^vcral  of  those  eymptbms  may  be  absent  in  any 
individual  cane.  Of  all  single  indications  for  the  use  of  calomel,  ibe 
coenuTQow of  pnltt!r's<hjf-j:oloreit  passages  is  tho  moot  important;  and 
if  such  stools  cxJMt,  an<l  do  not  depend  upon  so  organic  cxuse,  repeated 
amall  doses  of  jicrourial  nhouhl  be  fiivcn,  wl^lhnr  thtiro  bo  OOnatipatJoB 
flr  diurrhepa. 

In  bilious  /ever,—i.e.,  malarial  fever  with  congettion  of  the  Utxr,—* 
muruurial  purge,  or  several  miUI  mercuriui  purges,  will  of\ea,  by  ex- 
Citing  tho  action  of  tho  hepatic  gland,  bo  of  grMtt  service  in  preparing 
tho  way  fororjiidillfi_ui-JJieJWtion  of  quioine.  In  calarrKat  jaitndJet, 
morcurials,  on  the  whole,  olfer,  I  think,  tho  most  frequently  sucoeaiSU 
modoof  triMilmcnt,  It  iscvidoot  that  insiich  cases  calomel  does  good  Mt 
merely  by  its  cbolagogue  influoaco,  but  oven  to  a  greater  extent  by  its 
antiphlogistic  poiver,  no  doubt  lessoning  the  viscidity  of  the  aooretions 
and  abating  the  inflammatory  action  in  ttio  hoputiu  ducta.  Id  many 
instancMi  it  is  well  to  exhibit  n  morcurinl  purge  te  start  with;  but 
the  main  reliance  is  to  bo  pluood  in  the  continuous  exhibition  of  small 
doaofl  of  the  drug  until  tho  gums  are  rendered  slighlty  sore.  Anything 
like  profuse  salivation  is,  of  cotirso,  to  bo  avoided.  In  dj/tenUrg  of  aa 
acute  atlioniu  tj-po,  ealomel  has  yielded,  in  my  hands,  better  resulla  iluui 
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Mny  othor  romody.  It  probably  noU  a»  an  antlpliloglfltic  and  iia  br 
ulturntivo.  i^t  only  to  lh<;  livor,  but  to  «U  tJio  intoatinal  kI^^'Ih.  It  !■ 
pOMtiblo  that  it«  inlluonco  Tor  gooiTin  aomo  ooaoa  la  oonneotcd  with  its 
bactoncidal  powora,  einco  Dr.  N.  P.  WauJlioff  {ZeiUehr.  /.  Physiol. 
Chein.,  I8SS)  h«i»  found  that  it  hiM  rn>  effect  in  ehecltlng  the  afition  of 
tho  JitnwtJTo  fenncnls.  but  hiis  it  very  ]>ronouncod  Influonoe  in  stopping 
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putrofactivo  chsngu  iq  fooii  by  Itillipg  the  onzanJama  wbj^li  pry^duca 
micli  i-hnngc«.  In  ono  or  two  vilim  of  obslruetive  cnterita,  with  aovtsro 
tonatipution,  which  I  hnvo  scon  troiitod  wiih  thla  drug  nft«r  tho  fiiiluro 
of  other  rcmodios,  imprOTcmont  in  tins  local  and  conaiitutionul  symp- 
toms commenced  8imultan«ouHly  with  Hiiglil  ptyalism,  and  coutJnuud  qq 
to  recovery. 
RHBUM-BHITBABB.    U.S. 

Tlio  root  of  Rhuum  oflicinitli>,  Baillon,  sad  other  spooton  of  Rheum 
growing  in  China,  ChiiiMe  Tartary,  and  Tartary. 

Rhubarb  occurs  in  hard,  irregul:irly  cylindrical  or  roundish  pieces, 
(rf  a  brow oiHh -yellow  color  and  peculiar  bitter  taste,  and  impartioL;  to 
tho  tooth  ft  Bonse  of  ^ttinoBB,  due  to  the  presence  of  great  numbers 
of  minute  crystals  of  oxalate  of  calcium.  There  were  formerly  two 
chiof  varietioM  in  market,  tho  liussian  and  tho  Chintie.  The  first  of 
these  was  tbe  best,  and  was  dlstiai^uished  by  the  exterior  of  the  pieoea 
being  out  or  pored  with  ft  knife,  and  by  a  conical  hole,  evidently  made 
for  inspection  with  the  point  of  a  sharp  instrument,  and  never  reach 
ing  boyond  the  centre  of  tho  mass.  The  oaiuo  of  the  suporioriiy  of 
this  brand  of  rhubarb  was  the  close  governmental  in^poction  which  it 
received  on  the  Rusnlan  fWmtier.  Such  pieces  as  failed  to  pass  the 
officluU  found  tlieir  way  into  commerce  through  Turkey,  and  consti- 
tuted llie  80-oallud  Turkfff  Rhubarb,  which  resembled  the  Russian  In 
extunml  character!*,  but  was  of  somewhat  inferior  quality.  The  Chinett 
Hhultarb  wai  dlHinguishod  by  the  outside  of  the  pieces  having  been 
pcrupcd,  and  by  tho  exiatonco  of  a  large  hole  running  olour  through 
*nd  often  roluining  a  portion  of  the  cord  upon  which  the  roots  had 
been  strung  to  dry.  Owing  to  tho  expiration  and  non-renowal  of  the 
treaty  between  the  govornmenla  of  Russia  and  of  Tartary,  tlio  only 
ofTlcitial  variety  of  rhubarb  now  In  Che  market  1^  tjm  Chjiicite.  Kesidoi 
tho  true  variotiea  Juat  named,  there  is  a  dnlg  in  commerce  wbicli 
from  ita  source  Is  known  as  European  Rhubarb.  It  occun  !n  long, 
cylindrical  pieces,  or  very  often  U  cut  to  imltnlo  ono  of  the  rnrictios 
of  the  genuine  dnig,  from  which  it  U  to  bo  dtntinguiNliud  by  ite  mora 
spongy  texture  and  by  the  complete  or  ahnont  complete  absence  of 
grJltlness  when  chewed.* 

Tho  active  principles  of  rhubarb  buve  not  all  boon  made  out;  it 
certainty  contains  Q.hr^'aopbftiite.  Ucid,  a^  a  jieculiar  tunnit;  odtl.  lo 

*  Id  tba  put.  Cli«  Eun>|>t<u  rhubarb  bu  heta  oumldarel  of  lilU*  cklnai  but  raeaiitlr  It 
hia  bMD  olnlin*!  (b*t  It  If  »  good  ■■  tb«  Aawtlo.  Sdb  U.S.  DUfHwfttrf,  lAth  nL,  I8S3 ; 
•las  PiufMoi  R^iliiu  {Aaifikik*/  ZnioHg,  UO.  rl.,  ISM). 
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which  it  on'es  iU  astringoocy.  Cfirygophank  Add*  orystalllzM  out 
lUoobui  in  orsn^-yellow,  g;olden,  shining  noedle*;  out  of  benzole  ■■ 
orange -yellow  or  pnb  six-sided  rhombio  plalca;  with  nitric  !u.-iil  it  pra- 
daces  &  fine  yellow  color;  wilb  the  alkaliaa,  a  bfinutiful  purplo-red. 
According  to  SchloE^bcr^er,  Bucbeim,  Meykow,  and  Atior,  jt  it  not 
pargatiro;  but  Scbi-oQ'  has  found  it  to  be  bo*  It  ceriAinly  i«  not  tbo 
chief  purgntJTo  principle  of  the  drug.  The  sabstSDOes  known  cMShei* 
and  Nhitharbarin  nro  complex  bodies. 

PuYsioLooiCAi  Action. — Kbubarb  is  somewhat  wtoirtaohic.  Utdc 
Wtivcly  purgative,  and,  owing  to  its  tftnnie  acid,  aocondnrify  aiftrin- 
g^fiL,  leaving  a  decided  tendency  to  constipation  ador  I  he  prima 
purgation.  Owing  probably  to  its  chrysophsnic  acid,  It  givo*  a  , 
towish  color  to  tho  milk  of  nurxing  women  and  to  the  urinu.VIlhtibu 
urine  is  to  bo  distingiii«hod  fVom  that  of  jaundice  by  it8  bocomi 
purpIiHb-rod  on  tho  addilion  of  an  alkali.  Ithubarb  U  oiMortcd 
affco-t  clnc'fly  tho  niunculiir  coat  of  tho  bowels,  and  to  pui-go  by  in- 
cn?ai<ing  puriHtnlsis;  but  I  huvo  never  mot  with  any  proof  of  this 
common  bolicf. 

TiiERAPKUTtc^, — Notwithstanding  its  astringent  property,  rhubnrii 
U  htrgoly  used  as  an  habitual  laxativo,  because  it  does  not  JinjMtr,  but, 
on  tho  cuntniiy,  nccms  to  Alrcngthon,  the  appetite  and  tbo  diguctioo 
It  should  not  bo  iiwcd  in  aJiigluiiljojjitJilftto  of  tho  eystom,  or  wbca 
(lopUlinn  iM  ncccKMir}-,  but  it  ix,  on  the  other  hand,  the  t>eet  pui^tin 
when  it  is  desired  simply  to  unload  tbe  bowels  in  a  debilitatod  Kubicct 
In  diarrhoea^  with  inlastinal  weakness  or  relaxation,  it  is  tho  bcvt  pur- 
gative with  which  to  unload  tbo  bowols  of  acrid  Hcrotions  retained  la 
tbcm ;  and  in  tho  form  of  the  aromatic  syrup  conihinod  with  aii  ailtaD 
it  is  especially  valuable  in  ihc  summer  bowei-comfJuinU  of  chlldroo  when 
the  stools  are  greenish  and  mticou«. 
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*  Vain  Ifaa  oaniti  of  Oua  Paicdir  >nd  of  Araraba  or  CKrytaroin  bar*  loBg  bam  9mi  la 
Bmll  Knd  tbo  Eut  InrliM  eerUio  powdnn,  ruling  Snni  fiso  lo  ««rM  »ai  fraa  ■  H|l* 
jollnw  to  ■  darV  ohoDrjIiti,  itbicb  nro  now  knawD  to  bt  iilsnlictl.  (nJ  llii  predMt  at  a  BO' 
■ilSiui  im.  Tbu,T  dcpDDd  tat  thilr  Kllvltjr  upon  rhrytanUm,  at  *bteh,  ueoirdiDc  ta  B^tttr, 
%htj  on*n  coatain  u  mudh  u  tlitj-fi*a  par  Dent.  ChiTUrabin  ni  fcrtnariy  »mp^i»J  Is  b* 
idKnliul  nilli  ihr^'Wpbanio  »cM.  but  i«  t  Jiitinal  prineipto.  Wbss  tftkta  ialamaJI;  la  itmm 
of  ttasa  ill  ta  olght  grnlai.  It  proilaOM  In  abant  toar  houn  t«p<M*d  toidIUbc.  MiDtliMo  M- 
ilowod  bj  purj[id][  {I.  A.  Tlinmp«on,  Rrii.  J/df/.  Jnum,,  I3S7),  hdJ  U  hui  b««a  vltofem  bj  Wv|l 
to  b>  itn  iiTtlio  irtiunt  poiion.  It  mut  not  be  oonroundod  wlib  aniXraraHn,  •  dktlnM  fab- 
*tui»  produged  bjr  Lcib«rni»iiii  rron  ■llmln  [/Irr.  d.  Ckrn.  On.,  IRefi),  Mbleb  Wfjl  (.ink 
/.  d.  Qa.  Pkyi.,  iliii.,  IHtlH)  ban  pruvod  la  b«  frM  rrou  jiolHjauui  preimtJaa.  Tht  (vlf  fim- 
(leal  applioUlon  of  tbe  (lot  poRdarot  lla  aotlre  prloolplo  li  laFerliiB  tktn.>liH«>H,  wparUlI} 
la  pjorimiV.  AiMnrdiDii  tn  tb«  rtMurobci  of  I>r.  R«!mnnni>  .'i';iilir.  Iti  pa-vn  la  llili  diavrdir  li 
ulrvinliiiiirjr.  Hciun nrmiulruBrit  mnJa Ujr UUtu1riqi[ Ilid  jwidiobat  liinl(2r, T  U>3U  Is  3IV 
aaoTlnff,  and  mixing  Iboroujzbt^  vltb  a  pMtEe.  Tha  olntmMit  ioiDattB«a  pcditimaa  iiltjaiai'i 
IrritatioD  :  hiram  it  i>  adiiird  to  mionmoii  with  a  ulrvaglh  of  nut  uiira  tbaa  tvtnlj  ftalw  la 
thaoonea,  wall  rublwd  in  tnka  dally.  Tbe  1,1'iit  itiilai  ot  a  dark  purpla;  Ibii  <■■  b*  i««n*il 
froca  bait,  ODdanilotbu,  et«.,  bj  bol  bsmola.  If  no  Boap  or  alkali  ba«  bvM  Oaad.  Tkt  Ais  aal 
BaiU  am  iiaSd  to  (WntBin  cnoufb  potaab  to  anl  lb*  djrs. 
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ADUisiaTRATioir. — Rhubarb  la  seldom  employed  In  powder,  but, 
when  u.'wd,  maj  bo  glren  in  Iho  doM  of  twenty  graltia.  In  chronlo 
conittipntion,  Hinall  pieces  of  tlio  ritot  nr«  Tory  of\on  carriod  In  tha 
pocket  nnd  chewed  by  the  person  blTecloil  pro  re  nata.  The  VS.  Pbar- 
nmcopaift  rcoognizos  the  following  preparations:  Extr actum  Rkd. — dosa, 
five  to  t«D  grainH ;  £ilul<e  Mhej,  caelt  containing  three  grains  of  rhubnrb ; 
PUuia  Rhei  Compotitce  (two  ^mina  of  rhubarb,  one  and  a  hatrgmiuaof 
tlooa),— doM),  two  to  four  pilis;  Pulvii  Rhei  CampotJtua  (rhubarb  and 
nmgnosia),— doso,bnlf  a  draobra  to  a  drachm ;  Bxtractum  Rhet  Flaidttm, 
— (loBO,  twoaty  to  thirty  miriiin«;  S^irupux  Tik^j — doso,  for  an  infant,  a 
fluidrnchm ;  Syruptis  Rhci  Aromaticus,—4o6Q,  for  an  infant,  a  fluiUrachm ; 
Tinctura  Rkei, — doso,  one  to  two  fluidrachms;  Fi'num  Rhd, — doao,  ono 
to  four  fluidrachms ;  Ttnctura  Rhei  .Iromatictt,— dosA,  ono>half  to  one 
flui<lrachm;  Tincivra  Rhfi  Vulclt, — doso,  two  to  thrco  fluidnicbins. 
Tho  aromatic  [»r(,-para lions  are  of  pleasant  taste  and  oillcionl,  and  ore 
much  uHod  for  childrca. 


JuoLAXS.  n.3-— Tlie  Innaf  bark  yf  tha  wwt  flf  iTHf'"""  CiS$rv<a>  the 
common  buttornul,  or  white  walnut.  Jugbins  is  said  to  bo  a  mild  ca- 
ttiartic,  rexombling  rhubarb  in  it#  action,  as  a  substitute  for  which  it 
was  introduced  during  the  Bevolution  by  tho  famous  Dr.  Riuh.  Tho 
dose  of  the  extract  (^Extractum  Juglandit,  D.S.)  is  twenty  grains. 

ALOE— ALOES.     U.S. 

There  arc  three  comm«rcial  vuriolios  of  alo<M,  whieh  arc  all  ubtainod 
in  n  similar  miintmr, — I'.t,  by  cutting  off  tb»  thick,  micciitcnl  luaves  of 
the  various  plants,  standing  thim  up,  allowlDg  the  juico  to  drain  Intu 
suitable  vcwtol»,  and  aftcrwanli*  iiinpisMtiing,  oithor  by  oxpoturo  to  tho 
Btin  or  by  Btow]^-  e\-agonitJng.  Tho  Icares  contain  at  verj- largo  amount 
of  a  thicic,  mucilaginous  Juice,  which  escapes  on  proMuro:  hcneo  aloes 
proparod  by  expressing  tlio  loaves  or  by  boiling  them — both  of  which 
proocsscH  nre  itomotimes  pracUsed — i«  \"ery  iiifvrior.  Steetrine  Aloes  In 
tlio  product  of  Aloe  Soootrina,  which  grown  in  tho  Island  of  Soootm 
in  the  Indian  Ocean,  and  on  the  southern  coa»t  of  Ambia.  It  alone  fs 
recognised  by  tho  U.S.  Pharmacopoeia.  BarbaJott  Atota  Is  propared 
in  Darl>adoes  and  other  West  Indian  blands,  from  Aloo  vulgnrls. 
Capt  Aha  is  obtained  in  tho  Cniie  Colony,  Soulh  Africa,  from  Aloo 
spicata. 

Aloes  are  darkish  oxtracts,  of  a  bJttor,  naosooug  taMtv,  yielding  thoir 
Tlrtues  to  alcohol,  imperfectly  to  water,  and  very  perfectly  to  allcal!n» 
•blutlonsi  The  Capo  nioes  'n  said  to  bo"chunicterizod  by  iudarh-olive 
or  grooniah-blaok  color,  ii«  smooth  an<l  voTy  glo»sy  mirfaco  when  broken, 
its  trnniilucenGy  at  the  edges,  and  the  (Ine  bright-yollow  color  of  its 
powder,  which  is  slightly  llugod  with  green."  Tho  Socotrlno  aloes  is 
distinguished  by  Its  yellowinh-brown  or  reddish-brown  color,  its  tmnn* 
lucent  edgis),  agreeable  aromatic  odor,  and   beautiful  goldon-yollow 
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powder.  Tb«  Barbadoos  aloes  is  charaoterised  by  ita  dark-brown  or 
reddish-brown  color,  itsjlull  fracture,  opaque  edges,  diMgrecsble  nou- 
Beous  odor.  »nd  dull  oi ire- jol low  powder.  "OnTwSS'TarietiesThe  5oo»- 
tnne  ia  moet  eateeined  to  buinan  medicine.  The  Barb«doc«  ia  »iid  to  be 
the  BtroDge#t,  but  ia  employed  almost  exclusively  in  veterinary  aurntwry. 

Mcmrs.  T.  and  H.  Smith  (CAcm.  Oaz.,  1851)  In  1850  dLscovered  In 
Barbadoca  aloes  a  crynlallino  principle, — aloin. — which  waa  ebortly 
ancrwiirila  found  by  Poroini  to  exist  already  oryBtallisod  in  tlie  Btip  of 
various  specie*  of  aloe-plania,  and  was  subsc'iuontly  obtained  by  Groves 
ij^karm.  Journ.,  xri.)  from  Socotrine  nioos.  Aloin  cryatalltzos  fh>m  ita 
wa:cr)'  solution  in  sulphiir-yuUow  granulc«.  from  a  hot  alcoholic  solution 
in  star-litco  groups  of  noodles.  It  is  neutral,  odorless,  of  a  taste  at  Srst 
swcotteh,  aftcrwarda  intensely  bitter;  ia  soluble  with  difficulty  in  cold 
water,  frwtly  in  boiling  water  and  in  alcohol.  There  are  three  varicilc* 
of  aloin, — ^arbaloia,  Mcaloin.  and  natahiitj  oblainod  ronpectivoly  from  th« 
Barbadoes,  the  Socotrine,  and  tlie^pe  aloea.  The  aloin  of  the  tnorkeU 
ia  uaujUly  juuunofplious  bright  powilcr.  and  p.robftbly  of  varioua oonati- 
tution.  The  statcmonu  regaiUint;  ilu'  i>iirgattv« propcrtloa of  iloin in 
ozco«dingly  con  trad  ictur)-,  some  phyiticiana  flndlng  it  a  drtiotic  purge 
in  doses  of  one  or  two  grains,  othcm  dectitriiigthat  fifteen  graiua  of  H 
bare  no  effect,  while  others  affirm  that  it  ia  a  mild  purge.  It  ta  ovidaU  I 
either  that  various  substances  Iiave  been  u*cd  under  the  Mme  name, 
or  olao  thai  aloin  owes  ita  purgative  proporlioa  to  some  impurity  that , 
adhorea  to  it  oloaely.*  In  my  expenenoe  the  commercial  aloin  ia  a 
modorately  active  cathartic  in  doses  of  one  grain.  An  cloi^at  lasaliva 
combination  ia  aloin,  half  a  grain,  atropine,  one-hundredth  of  a  grain, 
strychnine,  ono-fortieth  of  a  grain,— dose,  one  to  two  pills. 

pRTHioLoaicAL  AoTioN, — Aloos  iBjA  BtomachJc,  stimulant  qtthattiOt  i 
rcniarkablo  for  tho  slownoan  of  its  action.  It~hna  been  suppoaMto 
Influence  chiufly,  if  not  solely,  the  large  intestine,  and  the  clinical  evl- 
dunco  is  rory  aUong  that  in  overdoses  it  producca  irritation  of  the  rec- 
tum. Tho  belief,  fonncrly  universal,  that  it  is  capable  of  produciag 
homorrholda,  has  been  very  much  weakened  by  the  researches  at  a 
number  of  modern  observers,  among  whom  «iay  be  mentioned  Trou»- 
acau  and  Pidoux  (Stilk',  Ther'ipmtiea,  vol.  ii.  p^  444).  Ita  habitual  hm 
in  largo  dose*  is  satd  to  cause  toneamua,  a  feeling  of  weight,  bent,  and 
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*  OoDialt  CUm.  Oat.,  \ti\  I  Dlt  P/tintrntaffr,  p.  lOIT  ;  IVnu.  Ar>l.  Pinrm.  So;,  XKtl 
Bril.  Jtf-rf.  /i".™..  i,  13«T,  p.  rhj  B»IL  Tktrap.,  loi.  Ut;  I.t<ul.  *f*J.  Ktr^rJ,  18T7,  p. 
tM;  EJ!hI.  MtJ.  Joon...  ii.  lUOI:  nil.  lOST.  Dr,  PronmllMiir  ilttd.  CiCr.  OmtrsJU. 
1$T9,  li'.)  njt  Ihftl  nno  to  thrcn  Etsin!  "f  Murak'i  aliiin  Jinalr^d  In  h«4  ■■ter  kilMilk 
btvT*^  h/pwltniiiaitlj  Oct)  at  »B  ellliiicnl  {'urgei  nhllv  Dr.  It.  Kulin  sfllrm*  lh«l  h«  Km  *isi 
bvtb  aloM  Mid  «IoId  of  (lino  ditbrrat  mainiRiilkl  *kri»ll(*  hypadormtttlly  >ltha«l  ttttt, 
glilag  1*0  tlmw  Iho  do**  aiDjilojtd  bj  FronmUIIar.  In  lb*  lomr  iu>iin»l>  Kohn  AmibiI  (t« 
hfpedamitg  Injcvlluni  la  oiuie  gailn>.«nlerltli  vllb  albomlnoiu  urine,  and  ■  poeallM  It- 
laamtlion  of  lb«  kldaoji  i  0.1  gnt.  of  Mgrok'i  itlnin  for  trtrr  kllagmnine  ot  haiity  ii<j|lil 
■■■  fonad  to  b*  «  btol  dnto  fur  lb«  dog;.  AIiiIb  oautd  be  delucttd  in  lli«  nrin^  (HctkaJ  tt 
M>l7>ta  Sltwi.)     StkiiJft  Jahri^  ciolr.  US, 
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nncasInoM  m  the  poKis,  «nd  occasionally  «xc!tnl)on  or  th« Mxa«l  organs. 
Although  I  hnvo  nscd  it  n  good  deal,  liowcv-cr,  I  havo  novor  econ  Ihoeo 
results.  It  tiadoubtodljr  has  r  Icndoncj  to  ii^crciiso  tho  incniiliTiiil  flow. 
Aloofl  is  certainly  nbsorbod,  as  is  shown  by  tho  fnut  nttoslod  by  Dr. 
Gerhard  (J\'ortA  Ameriain  Met  and  Surg.  Joun.')  and  othor  obsorvors, 
that  it  will  ptin^  when  its  powdor  Is  i*prinkl«d  upon  n  faliatored  surRico. 
Aloin  has  also  boon  dotoctod  in  tho  uHno  by  Dr.  J.  Diotrich  (^Inauy. 
Diis.,  Dorpat,  1SS5).  Frofossor  Still6  statos  that  whon  other  and 
(J uickly-opo rating  cathartics  are  taken  along  with  aloos  it  does  not  ap- 
pear to  modify  their  action,  but  that  if  it  h  adminiittcred  seven  or  eight 
hours  bclbre  n  saline  or  other  netivo  purgative,  a  corabiood  and  very 
poworAil  operation  is  the  rroult. 

Tb ERApKOTtca — Aloes  in  small  dosea  is  one  of  tho  best  remedies  Tor 
constipation  of  atonic  snbjools,  ospocially  whon  n  etomacbic  stimulant  Is 
indicated.  In  these  coses  it  may  often  with  great  advantage  bu  com- 
bined with  a  simple  bitter,  one  or  two  grains  of  it  taken  directly  after 
niculfl  bein^  goncmlly  tfuMicicnt,  In  the  constipation  of  plethora  it 
should  not  be  employed  ;  neither  should  it  bo  administered  when  active 
abdominal  or  rectal  inflammation  exists.  During  pregnancy  it  may  ho 
used  as  a  laxative,  but,  unless  some  oepocial  indication  calls  fur  its  use, 
It  is  best  avoided.  Largo  purgative  doses  of  it  should  never  bo  givoii 
to  pregnant  women,  a«  it  certainly  irritates  tho  pelvic  organs,  and  is 
oven  said  to  have  tho  power  of  causing  abortion.  Formerly  it  was 
taught  that  alocA  should  not  boused  in  fiemorrkoiils ;  biitmo^t,  if  not  nil, 
of  the  caaua  of  (hb  afTuction  depend  upon  a  condition  of  relaxation  of 
the  rectal  vein^  and  Dr.  Fordyco  Barker  {American  Practi/ioner,  1872) 
Inai.its  upon  the  great  value  of  aloes  !n  piles,  and  alatoa  that  Oppolzer 
was  Gttpecially  famous  for  his  treatment  of  this  alTection,  and  that  hia 
prcscriplionii  were,  when  piles  are  associated  with  consttpaUon,  aloes 
and  qtiinine;  without  constipation,  aloiM  and  aulphate  of  iron.  For 
bleeding  piles  ho  u»ed  B — Feiri  sulphat.,  ^i;  BxL  aloiSsaq.,  Jl;  Exl. 
taraxaci,  q.  s.  Ft.  pil.  no.  GH.  S. — One  morning  and  oroning,  and  in- 
crcoM  to  tliroo  •  day  if  necesHury.  When  coMtivonow  aocomjianlcs 
Utonlc  amenonhtea^  aloes  alone  of  all  the  laxatives  ahould  be  exhib- 
ited ;  and  it  is  also  of  service  in  atonic  menorrKag{a. 

Admixditration, — Aloes  l»  very  fArcly  or  never  used  by  ilaolf  to 
produce  fruo  purgation,  but  mny  bo  given  in  the  done  of  from  i4n_to 
twtnty  grain-t;  in  tho  do?ie  of  from  throe  to  five  grains  it  is  a  decided 
laxative.  As  aloes  often  contains  sticks  and  othor  extraneous  matters, 
tho  U.S.  Pharmacopoiia  directs  that  an  Aloe  ParificHa,  or  Purified  Aloa, 
should  be  made  by  dissolving  tho  crude  dnig  in  alcohol,  straining,  and 
evaporating.  The  preparations  are :  the  tincture  (  Tinclura  Aloes, — 1  to 
lO,  U.S,),— dose,  as  a  laxative,  one  to  three  tcaspoonfuls ;  tho  tincture  of 
ahe«  and  mt/rrk.  Elixir  Propn'etatis  (Tindura  Aloes  ft  Myrrhm-, — aloes 
and  myrrh,  54  I  to  10,  U.S.), — dose,  as  a  laxative,  ono  to  two  teaspoon- 
(\its;  tho  wine  (Finum  Aloti, — 6  to  100,  U.S,),  which  oontaioa  also  car- 


TOO 


LOCAL  REMEDIES. 


dunom  and  siogor, — doM,  u  •  laxnUvc,  ono-linlf  to  ono  tuupoonfU; 
thfl  pills  (Pilulee  Aloet,  VS.),  which  oontnin  cncb  two  grain*  of  aIom 
and  two  grains  of  itoap ;  iho  Pills  of  Aloes  and  .Uafeiida  (PtluUg  Al6M 
ct  Asafcfliiice,  U.S.)>  uxoftil  in  oonlivenoM  of  liygtvrintl  or  oUl  mibjoeU, 
each  pill  containing  four  gruins  of  a  mass  coinpo«ocl  of  equal  propo^ 
tions  of  flloos,  S4ufi}lid(h  mid  WMp;   tho  Pitlt  <^  Aloes  and  MastieS 
(^Pihto!  Aloes  et  Mastickes,  U.S.),  iho  famous  "Lady  Wthtter  Viitner- 
Pill,"  each  containing  two  grains  of  iiloo* ;  thu  Pills  of  Aloes  and  Myrrh 
(PiluUe  Atoet  et  Mj/rrlix,  U.S.),  until  in  nmonorrhoMi,  and  containing  two  ^J 
grains  of  each  ingredient  io-orory  pill;  tlio  PtUa  of  Aloes  and  I'e^^M 
(Pilulai  Aloes  et  Ftrri,  U-8.),  contjiioing  ooch  ono  grain  of  alooa  and  one  ^' 
of  dried  sulphate  of  iron. 


SENNA-SENNA.    U.S. 

Tho  loaflcls  of  the  lOirubs  CAseia  aculifolia  and  C.  obovata,  of  Nubia 
^nd  Upper  Kg37)t,  and  of  C.  elongatft,  of  Southom  Arabia.  The  Renna- 
lonvi's  vary  lh>m  threc-Cuurtbs  of  an  inch  to  an  inch  and  u  hiiU'  it 
length,  and  are  to  be  di>>tingutahed  by  tho  inequality  of  tlieir  bases,  the 
two  sides  of  tho  lamina  or  leafblude  Joining  tho  midrib  at  unequal 
heights  and  angles.  Thoro  are  three  ooinniercial  varietioa  of  aenno, 
which  are  named  i>om  ilia  places  of  their  export  Alexandria  Semiii, 
tho  most  common  rarioty,  ia  diittinguiahod  by  tho  proeonce  of  the 
shorter  argd-leacts,  with  equal  bases,  by  tho  ovato-pointod  leafleta  of 
Custa  acutlfolia,  and  by  tho  scattered  mucronato^obovato  loAdeta  of 
C.  obovala.  India  Sennet  is  chnrnctorisod  by  tho  oblong  loaflota,  iVoa 
ono  to  two  inches  in  length,  entire  and  perfect.  Tripoli  Senna  may  be 
recogniiied  by  tho  groat  extent  to  which  tho  leaflets  are  broken  up. 
Tho  active  principles  of  sonnn  havo  not  boon  completely  isolated,  but 
appear  to  be  Bcvoral,  Qnftariie  Aad,  discovorod  by  Dragendorff  anl 
KiiMy  (  ViiTtrljnhres.  f.  Prakt.  Pharm.,  Bd,  rci ),  i»f  ynHftiiktn^]yft;vnly 
cathartic,  as  Kubly  found  that  fitloon  grains  of  it  dtssolvod  in  an  utko. 
I^RnaSTutJon  produced  in  six  hoars  flroquont  watery  disohargest,  with 
gripng.  R.  Stoclcmnnn  (Arch.f.  Exper.  Path.  u.  Pharm^  xix.  120)  has 
conlirmed  the  statements  of  Kubly,  and  devised  a  process  for  tbo  pr*. 
paring  of  cathartic  acid  in  considerable  quantity.  Ue  has  also  found 
that  tbo  neutral  solution  of  cathartic  acid  in  alkalies  giron  to  rabbits 
by  the  mouth  produced  after  some  hours  violent  diarrha-o,  which,  if 
the  dose  had  been  sufficient,  continued  until  death.  Poot-mortcni  ex- 
aminations revealed  hypenemia  of  the  iotostino.  When  i[\juct«d  into 
tho  blood  or  given  subcutaneously,  tbo  salt  ot  cathartio  acid  flulod  to 
atTvct  the  rabbit.  It  ia  probable,  however,  that  cathartic  acid,  although 
the  chief,  ia  not  the  solo  purgative  principle  in  sunna-loavca,  siiteo 
Bonrgoois  and  Bouchut  (h'Union  Pharm.,  Nov.  ISTI>  found  hceidoa 
calharlicacidachrj'sophanic  aoid.and  a  purgative  principlo  which  baa 
not  na  yd  boon  isolated,  and  may  bo  an  ediwt  from  the  catbartJc  acid. 
Tho  eathartine  of  the  old«r  writers  U  undoubtedly  a  complex  body. 
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PeraioLoaicAL  Actios. — Sonnii  i»  a  Torv  powerflil  cftthartic.  pro. 

ttnAJng  wi>>nrj^fiBf-anti^|.har^a,  and  SClJng,  it  is  Bttid,  08  Kadlly  UpOII 

awine,  dotpi.  cata.  ai^d  hnnan  an  ^pftp  tnnn.  According  to  Profoaaor 
StUld,  Iwib  Court«n  Mid  Boffnaiidot  found  that  its  in<lision  injected  into 
the  veins  caused  vomiting  and  pur^Dg.  Il  la  undoubtcdlj  abttorbcd  ; 
and  Borj^iuA  nffimis  that  il  will  impart  its  purgative  property  to  Itie 
milk  of  nursing  womon. 

Th  ERAPEimca. — Whonevor  a  brisk,  eomowhat  irritating  calliartJc  i< 
dcaired,  ecnna  mar  bo  aeloctod.  Wbon  given  alono,  it  is  very  apt  to 
gripe  aererely,  and  ia  conscqueDlly  more  often  used  in  coiolti nation, — 
«!ipec>ally  lla  iiiAision  wJtb  Epeom  salt  {Black  Draught).  In  obstinate 
faeal  aecumvilation  tbe  Black  Draught  oonstitutos  a  moat  clBcicnt  and 
Kufe  remedy.  It  \a  claimed  that  aonna  dooa  not  leave  a  tendency  to 
constipation  aAur  ita  notion ;  and  hence,  in  small  dosea,  it  !fl  prefonod 
by  »omo  |l^  an  habitual  laxative. 

ADXiMiHTnATiox.— Wlienever  aonna  Is  exbibttod.  an  aromatic  should 
ba  unilod  with  it,  to  Icmhud  it«  tendency  to  gripe.  The  loaves  aro  Lot 
gh-on  in  BulMtaneo.  The  dose  of  tho  fiuid  extract  {Extraetitm  &num 
Ftuidvjn,  U.S.)  is  two  fluidrachms  to  half  a  fluidounco;  the  confecUnn 
(Con/ectio  Senna,  U.S.)  is  a  very  complex  but  elegant  preparation,  u»od 
only  as  a  laxative,  in  doeea  of  one  to  two  drachms,  wipecinlly  in  i>wg« 
nana/,  and  not  suitod  to  dj-apcplic  cases,  on  nccouot  of  its  tondcnejt 
to  derange  the  digestion  In/usutn  &nnis  Compositum,  U.S.  {Blark 
Draught),  ooatalns  manna  and  aiilphate  of  magnesium, — a  very  active 
hydrugogue  purge,— ^lotw,  four  fluidouniocs;  the  dose  of  the  sgrvp 
('Syru/iiu  Senit(E,  U.S.)  is  one  to  four  fluidraobnia;  the  PutoU  Qlycgr- 
rhisa  Oomposttus,  U.S.,  or  compound  liquorice  povrdcr,  is  an  esoolloflt 
pleawnt  laxative  in  doiiot  of  thirty  to  sixty  gialna. 


SIaoiiksii  Sclpiias,  CS. — Sulphate  of  JVn^m'jiiim,  or  Epsom  Salt,  Ia> 
noiff  manufnctHTCd  on  4  largo  swl«  fto.iBJlolDautc,  tho  double  ciu-bonatO' 
of  calcium  and  magnosiuni,  and  fVom  native  «iltcoous  hydritu  of  ma^ 
DO^um.  Sulphate  of  mngnMinm  ordinarily  occurs  in  amall,  acieular, 
elowly-effloroi'cent  crj-atals, conlatning  about  IJIXy-onc  ]>crocnL of  water 
of  crystal  ligation,  soluble  in  their  own  weight  of  water  at  ordinary 
tomperaturos.  By  proper  precautions,  it  may  be  ohinlncd  in  Urge 
quadrnngulnr  prisms  terminating  in  a  tbur-sidcd  pyramid  or  a  dihudruL 
summit.    Tho  taste  is  bitter,  sniino,  nausooiis. 

PiirsioLoQicAL  Action. — Epsom  salt  is^moat  uetive  hydragogne 
cathartic,  producing  veri'  largo  watery  dischargos  ^^thogl  cuuslug  any 
hwtation  of  tho  intestinos.  In  very  large  doeee  itls,  however,  capable 
oT  pfodu^rlng  Ifttal  Kypercatharsia ;  and  Christison  reports  tho  case  of 
a  boy,  ten  ycars^old,  said  to  have  been  killed  by  two  ounces  of  tho  salt, 
without  the  induction  of  purgation.  Injected  into  the  veins  of  tho  doff 
or  rabbit  it  is  a  deadly  poison,  causing  death  by  Ihiluro  of  respiration, 
and  also  dcprossing  the  heart  (Dr.  J.  U.  Reckc,  Inauff.  Dm.,  Gottingen, 
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18S1 ;  also  Dr.  M.  Hay).  AccorUing  to  Curoi  (^Li>n4.  Xfed.  Jfee,  Oct. 
iSSti),  tbo  soluble  Aal  ts  of  mt^nosium  flrst  incnwiso  tho  blooii-prc»»*uro  and 
dssLlhlMUllao.  ""<i  If'^n  lower  the  blood-presauro  and  qnickon  ilio  ptUso, 
with  final  fmi-i<inf  pni.^|yaia  As  tbo  lise  of  Ihc  nrlorrd  prcMitiiro  i«  pre- 
ventod  by  prorloua  doslruotton  of  tho  vaso-motor  cootro,  it  is  probably 
tho  nwult  of  centric  siimulallon.* 

TiiEiurEUTica. — Whenever,  Iq  inUamroaUon,  it  U  dcfflffpd  to  daplale 
lbri>u;ih  it.i  !  I  v  li,  tjie  nulphaU}  of  iimgDiMiiiiD  (.tSon  tln>  mort  advan- 
fatj^ouit  ni>:iln.il  MiMuing  it.  "EsiwoGSlIy  i»  Ihin  tho  cjmkj  vrh<!n  iboiotn- 
tinos  MX)  nlTuctcii,  iw  in  enteritis  or  cnlitis.  Thcpo  i«  pmbiibly  no  other 
purgntiv-o  in  common  use  whii-h  produces  nt  tho  Mine  tjmo  such  Tkk 
Borous  ov&cUAtionH  anil  eo  lilllo  inleetinnl  irritation,  tin  af^-piint  nf 
the  vfficioncy  of  it«  action  and  the  watery  character  of  Jta  diachargcB. 
it  18  cepcciaUy  applicable  to  eases  nf  fn-j-zii  (if^«>{tiinti'ni  and  of  obatipaU) 
eotica_pietonnm.  The  iloeo  is  half  an  ounce  to  an  ounce,  properly  diluted. 
JIJ.  Luton  aUTnns  that  ten  centigrammea  (1.53  gr.)  adminialered  hypo, 
dcrmieally  usually  provoke  several  watery  etools  (Oat.  SebtUtm.,  1874,, 
p.  4S&) ;  but  the  practice  scema  to  me  a  very  doubtful  on«. 

LiQnoft  MAOKtMii  CiTiiATis,  U.Sw — S^uUon  of  (Strale  t/ Magneu'vui 
it  prcpnriil  by  [Hitljng  into  ajitrong  bojtie  a  ayrupy  aolutlon  of  citratt 
of  ruttgno»luro  containing  an  oxcosm  of  citric  acid,  adding  bicarbooatc 
of  potiusEum,  And  i:^rkiiijj  tidily.  On  nccount  of  ilA  ngrocnblo  taste 
and  oirerrosconco,  thia  preparation  is  much  tMcd  na  a  purgative.  It 
is  similar  to  Epsom  ttalt  in  i\4  action,  but  is  loss  elDctont,  more  apt  tel 
jfripo.  and  more  irdlWiDg.  It  ou|:;ht^<^to  ha  ""■'  ■"  i»fl=n')"'»'"'y ' 
ajfactions  of  the  bawols. 

M,iaNE8ii  CiTRAS  Gr-^ndlatus,  U.S. — Granulated  Citrate  of  Maijnt- 
ttum  conlains  loss  froa  acid  than  the  aotution,  and  is  thereforo  aonie 
what  leas  ploaaaol  to  the  taste.  Tho  dose  is  one  to  three  teaapootiflib  j 
taken  in  aolntion  while  etTerveaeing. 

SoDit  ScLPBAS,  U.S. — Sulphate  of  Sodium,  or  Qtatthei't  Salt,  is  alj 
proeont  inannfoctured  fVoin  common  salt  by  means  of  sulphitrCc  acM- 
It  ocoura  !n  alx-aided,  very  efflorescent,  atrialod  priHin-i,  whieb  finally 
erumblo  Into  a  white  powder.     Its  laate  reaemblu^  that  of  Epmim  sail. 


■  Tb«  KOtlan  of  tbo  willlic  pur^llru  iipaa  Ibo  lUaiiB.ehangw  af  tb*  holy  bM  baon  Ulxk. 
riMuljr  intwUx'^cd  bj  k  laqc*  nuiDb«r  of  i>b«ini«U.  wlih  ranlta  irbloh  nic  m  dli«o>4*Dt  tlwl  it  i 
i|i>«*  nnl  tasin  m  pr«tnt  ponible  to  eoni*  (n  bb/  oanslualoD.    Ths  utiula  diitl  uf  the  OTtiloM 
boweicr,  >»nii  to  mt  to  iboir  ihni  Ihc  rlliwt  acllun  apon  tlHU«-<hknj^  U  Terj  (IlKbt.  aaa 
Ihul  il  i*  i  iKiiipablo  <if  prerliisinc  a  ilaAiiila  t-ni  fiiad  ranll  amMit  tba  "vyiriK  •n-t  eiiapU. 
ealail  iLalljr  uuic*  nhiah  Inavllabljr  pniJuca  more  Or  lea*  ilialurliiiiio*  uiil  ririMinn  la  ib« 
nllroemoai  alimliKvllon.    An  tlabnnvto  rcooirob  apoa  tho  inltJaDl  tau  b*«n  publuboil  hj  Dr. 
lAnilun  In  tils  Xt'Uthr.  f.  KUn.  Mid..  BA.  xUS.,  Halt  I.     Moil  of  the  liltnlnr*  o(  thm  MhjMll 
ullt  b<  baai  In  IbU  trUola,  iha  original  woik  of  whlab  mnu  to  l*«4  to  lbs  ooiwlintoB  jMt  j 
•UI*<1. 
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but  18  more  nauitoous.  On  this  account,  and  bocnttse  It«  sctlon  upon 
the  economy  b  Httnilar  to  but  hareher  tliaD  that  of  the  eulphato  of 
mugncAiuro,  in  humiin  modical  praottco  it  ha§  boon  completely  auper^ 
Mtded  hy  tlio  latter  wilL    Poae,  one-i^uArtcr  to  oni^half  ounce. 

Sop»  PuogPHAa,  n.S. — 'Photphatt  of  Sodium  occurs  In  colorlOM, 
tr&napiirant  cryfiiala,  vhSch  offloresco  and  Ijccome  opnquo  on  exjxwure. 
It  i«  a  tribartic  phosjihato,  otic  part  of  water  aotJng  aa  a  baR».  It  la 
eolabl«  in  four  parts  of  coI<)  water,  and  haa  a  Mtlino  ta«t«,  doaely  ro- 
■embling  that  of  common  salt.  In  largi;  iIohck  it  i»  said  to  bo  a  mild 
aatino  purgative,  but  as  such  is  at  present  rcrv  rarely  used.  Within  a 
few  years  the  ueo  of  iho  phosphate  of  sodium  in  chronicjnfuntJIodiiyr- 
FJKfta  lijia  nttitiftftd  a  fffti>d  itffiil  fff  norifv  Originally  rocommundod,  so 
l^r  aa  I  know,  by  I>r.  Rontb,  in  his  vrorlc  on  Infant- Fooding,  aa  boinff  a 
Taluable  nutrient  or  alterative  in  childn^n,  attention  hits  boon  especially 
drawn  to  the  phoephate  of  sodium  by  Dr.  William  Stephenson  {EiUnb. 
•^Mtd.  Joitrn.,  1867,  voL  xiii.  p.  336).  He  believes  that  U  acta  apon  the 
ivy,  and  iuliiu9<>«  miie-h  pHni^utl  fiTiHi-iina  in  favor 4>C lua.tiftwa.  The 
tnaes  in  which  ho  wpovially  recommends  it  are  '*  infanta  who  are  being 
'  artificially  reared,  and  who  are  liable  to  iVoquont  ddrnngomcnt  of  tho 
boweU;  alHo  when  the  phosphalio  olementa  in  tho  food  wem  deficient; 
Lirhers,  (Vom  the  character  of  tho  moiions,'  thoro  is  a  deficient  or  defoc- 
rilra  secretion  of  bilo.  It  is  thua  of  awvice  in  casee  of  chalitY  Btools  or 
whito  fluid  motiooa,  and  in  nuuty  oaiee  of  green  stools;  alao  in  duo- 
denal  dyMpepsia,  and  in  diarrhcea  and  weaninjr."  Dr.  S.  G.  Wobbor 
^Boston  ifed.  and  Surg.  Journ.,  1868,  vol.  i,  p.  5)  and  my  own  experience 
eoDffnn  thcNC  Hiatemeota.  I  have  aUo  obtained  good  reaulta  IVom  the 
nao  of  the  phoopbato  of  sodium  in  habitual  hepatic  eonffestion,  and  it 
■eome  aoniotimca  of  value  In  litheemJa.  In  hia  thesis  of  1888,  Dr,  Halg 
affirmed,  as  tho  rcftiilt  of  bin  experiment*,  that  the  phosphate  of  sodium 
has  very  pronounced  cfTuct  in  increaiiing  the  excretions  of  uric  acid. 
In  a  subsequent  paper,  howvvvr,  be  stated  that  if  tho  phosphato  contain 
anymilphato,  or  if  it  bo  in  tho  form  of  the  acid  phosphnto,  or  meet  wiih 
an  acid  in  tho  stomach  which  should  make  It  an  acid  phosphate,  it  baa 
no  power  jnjncreasing  orio  add  excretion ;  bo  that  it  seema  to  me  that 
at  prwontwo  cannot  consider  pboaph ate  of  sodium  as  having  distinct 
relations  with  uric  acid  excretion. 


PoTASSii  KT  SoDit  Tartbas,  VS.— Tartrate  of  Potassivm  and  Sodium, 
or  Rochelie  Salt,  is  made  by  the  addition  of  the  carbonato  of  sodium  to 
a  solution  of  tho  bitartratu  of  potnasium.  It  oocura  in  largo,  colorlcsn, 
traDBparent,  slightly  oflloro^cent,  prismalio  or  half-priBmatic  crystal?, 
which  are  soluble  In  two  and  a  half  purta  of  cold  water,  and  have  a 
slightly  saline  taiito.  .It  U  a  mild  aaline  parentivo.  decidedly  loss  effi- 
cient, bat  much  Iggfl  offensive  to  the  paUto,  th^  Epsom  aalt.  The  dosa 
is  ftom  half  an  ounce  to  two  ounoee,  properly  diiat«d. 
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PoLTts  Effesvesokns  CoupostTco,  U.S. — Stidlits  Powder  ia  in  two 
pocketa,  Ihfl  irhite  paper  oontaiuin^  thirty-fii-e  gnuns  of  tartaric  acid, 
tlie  blue  pap^r  forty  gniiDa  of  the  bicarbonato  of  sodium  and  two 
drachma  of  Hochdie  salt.  When  they  are  taken,  tho  powdora  are  di^ 
•olvcd  MparaUiIy,  the  sohitiotui  added,  and  tbo  whole  druok  whUo 
offciTcacing.  Tboy  are  very  acceptable  to  tbo  Btomacb,  rctVigenni 
aad  laxative  ratbor  tUan  purj^ative.  Seidlita  powders  are  usod  alnuMt 
fixolutiivoly  to  evacuate  the  bowula,  and  oxbibiied  after  blue  mau  to 
"carry  off"  morourlala,  eto.  "JQiey  ahould  hn  tnlinii  on  an  empty 
Stomacli,  as  before  breakfast,    fliift  pQffi}"''  ''  **"*  ^t*"*'  'f"** ;  but  BOt 


rarely  even  twn  pnwilura  iu\]\  ^\\  ^^  p'^tf^" 


iovod  ^^ 


FoTASsii  SDI.PIIA8,  U.S. — Sulphnle  of  Polaaiiim,  or  Vitriolated 
tar,  was  formerly  usvtl  as  a  imrgativo,  but  U  no  longer  omployod  oT 
medieine,  except  in  tho  proponition  of  Dover's  powdwr. 

Snlpkovinate  of  Soilium  has  recently  bwii  brought  forward  as  a 
8Til>Htitiilu  for  KpHom  Hult,  A  vcrj'  groat  advantage  is  claimed  for  it,  in 
tbal  it  baa  ti  ruA-uHliing  flavor  with  T»rj-^ftlij»ht.  hitiaypgaa,  and  wben 
yiven  in  flavored  sj-nijis  makes  a  ^'^'•y  pli*mmni  i)""*^  Ita  af  tJpM  il 
ami  J  to  bs  rapid  a  hi!  thorough.  The  doso  in  two  to  foar  draehipa  ftr 
children,  four  to  six  ilruchma  for^an_adniL 
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DRASTICS. 
As  already  stated,  tho  drastics  aro  those  ve^table  cathartics  wbicti 
are  actively  irritant.    ^V'ith  perhaps  one  or  two  exceptions,  la  milBeienl 
wiiSiint  they  arc  capable  of  causing  fatal  j:aittro.inte»iinal  irritation. 
Tbo  lino  butwcon  the  drastic))  uniTtlieBtrSiigor  pur;gaiive«  w,  otooara, 
plucfi]  more  or  less  arbitntrily,  since  tbo  vorious  catlutrtics  dilTor  in 
action  almost   by  inMn.-tible  dcigrvic!*.    Tliuit,  jolaj),  although  iaolodai 
among  the  dnwtics  in  tbis  work,  might  witli  pcrhapH  even  grcilor  pro- 
jirioly  bo  dasNcd  among  the  piirgalivcH,  since  it  la  very  little  more 
nctivu  or  irritant  tliun  is  sonna.     Further,  thc«o  remedies  In  combina- 
tion Mcm  to  lo^o,  in  n  moiuurc,  their  power  of  caucing  irritation,  anJ 
to  become  useful  purgatives.     A  fuct,  however,  wUiob  makes  tho  clasti- 
fication  hdru  employed  dinicnlty  n-iofiil,  although  it  be  not  MiontiGcall/ 
accuntt«,  is  that  none  of  those  rwmudios  should  bo  UHod  when  s  purga- 
ti%-e  isdc«irod  toroliovoga»tro-iiiV'*t''>al?nflWP"")Ht'^°_5^'rri^f^ioa:,md, 
on  the  other  han'l.  when  a  rovalMivo  octiQn  is  wished  for,  as  io  soma 
gyscs  gfTrata-diaoaao,  one  of  the  drMtica  sjtonld  ylwavB  bo  satoctad. 


JAIiAPA.-^AIiAP.   V.6. 

The  tuber  of  Exogonium  purga,  a  convolvulaccous  vin«  growing;  in 
Uozioo.  Jalap  comes  into  the  market  in  two  forms:  ono,  that  of  tba 
younger  roots,  which  ore  sold  undivided;  the  other,  that  of  tho  old 
roots,  which  are  brought  into  the  market  in  tranavvno  or  loDgitadiiud 
slices,  and  in  pieces.    Tho  first  variety  consists  of  vwy  hard,  IrrcgubHf 
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Klobulflr,  brittle  roota,  about  the  slsa  of  a  ehut  fist,  or  emall«r,  and  olton 
Blasbfid  wttb  rertical  incisions,  mado  for  tbo  pnrpoee  of  fhciliUiting 
diylng.  Tho  eeotlon  of  jalap  la  olvrayB  diatinctly  roeinous,  if  not  to  the 
naked  oyc,  at  Icaat  to  the  vinioii  aided  by  a  leas.  Tho  actiro  pi-inciplo 
iei  a  duplex  reain,  one  portion  of  which  JB  eolt,  aud  soluble  in  ether,  the 
other  {RhadMretin)  hard,  aixl  in«iolubIo  tn  the  hitter  monstruum.  Bbo- 
dooretin  ix  otuicrted  by  both  Kuj-aer  and  Uaycr  (  U.S.  Dispensatorif)  to 
be  the  piirgntivv  principle ;  btil  iir.  J.  C  Long  {Amer.  Joarn.  of  I^arm., 
1861)  liosahowD  that  the  itoft  rc*in  Is  equally  active.  The  peroonta|[e 
of  resin  varioa  very  much  in  difforent  upocimens,  but  is  much  greater 
In  tlioite  tbnt  are  ivorm-^atun. 

PuYsiOLoaiCAi.  AcTio.i. — Upon  dogs  and  horaoa  juhtp  ^StJll^  Thern- 
peutles,  Tol.  ii.)  Is  eaid  tci  ayt  ogji^jioiverfUl  liydragogue  cathartic,  and 
in  orordflflcs  as  n  gastro-intestinal  irritant.  I  tractive  principlesaro  ab- 
sorbed, Kince  Cadet  de  GofMlcourt  produced  diarrlioea  in  dogs  by  tlie  free 
application  of  jalap  to  thu  xlmven  skin,  and  J.  Utlllcr  found  the  resin  In 
th<j  blood  of  dogs  to  which  he  hud  given  it  (^Inavg.  Diss.,  Dorpat,  1885), 
FrofeMor  Slill^,  however,  assortH  that  it  does  not  impart  its  purj^atire 
propci'ties  to  the  milk  of  miring  women,  and  thnl  in  roan  it  in  not 
absorbed  by  the  nkin.  In  man  jidnp  produces  free  hydmgotruc  cathargis, 
oOon  with  naiucn ;  or,  if  in  ovordo»c»,  violent  romiling  and  purging. 

TiiKiiAPKUTiCH. — Jalap  is  oMpocinlty  indicated  when  it  in  dv«irablo  to 
proiluoo  largo  watery  tloohi.  It  is,  however,  very  mrely  used  alono. 
A  favorito  combination  with  many  practitionom  in  of  it  and  cnlurael. 
In  the  form  of  ihc  compound  powd/r  {Puivis  Jalapte  Compositus,  U.3«— 
jalap,  thirty-five  parte,  croam  of  tartar,  sixty-fivo  part*),  jalap  U  vory 
fhiquently  used  with  p^rea^t  advantage  in  ascites  and  also  in  other  tarmn 
of  goDorul  dropsy.  Il  is  believed  when  given  in  thi«  way  to  exert  Roni« 
influence  upon  the  renal  AincttonB :  Ibr  very  many  coses  tho  proportion 
of  croam  of  tartar  in  the  officinal  compound  powder  is  too  small,  and 
should  bo  increased. 

AnutMSTRArioit. — The  dose  of  powdered  jalap  is  ten  to  twenly-flvo 
pains,  of  the  abstract  (Abstractum  Jalitpa,  U.S.),  Sve  to  thirteen  grains. 
Tho  resin  {Resina  J.itnpw,  U.S.),  hke  the  other  purgative  roHios,  is  pr* 
pared  by  proofpltating  a  Mttiirnted  tincture  with  water.  According  to 
Uusemann,  the  ordinary  adultemtions  of  Jalap  rosin  may  be  detected 
by  the  solubility  of  the  subHtancen  employed  in  the  oil  of  turpentine, 
which  does  not  nffool  the  genuine  article.  On  account  of  It*  latiteleM- 
ness,  this  preparation,  as  well  us  the  similar  one  of  scammony,  is  some- 
times  eniptoyod  tm  a  purgnlivo  for  children.  Tho  dose  for  an  adult  I4 
from  two  to  four  grnins. 

COLOCYNTHIS-OOLOCTNTH.    tT.8. 

Th«  fruK,  deprived  of  lis  rind,  of  Citrullua  Colocynlhia,  or  Wtler 
flOOQinlwri  a  vine  growing  in  South  AfHciv,  Japan,  Syria,  Kgypl,  Turkey, 
the  islands  of  the  Grecian  Archipelago,  etc.    Tho  fruit  is  u  round  gMurd, 
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from  two  to  Umr  [nchcH  in  diameter,  of  a  wkitlsb  or  pale-yellow  color. 
It  ocean  In  the  market  with  or  without  ita  riad.  The  pulp  b  dry  and 
mombntnoiu,  whilinh,  and  contains  the  active  purgatiro  glucoside  Cola- 
tj/nthin,  6nt  diftoorerud  hy  Herberger. 

Fdtuolooioal  Action. — Tlie  experimentA  of  Orflla  and  Schroff 
hvn  sliown  that  upon  <Ioga  and  rabbits  coloc^nith  acts  very  muuh  aa  it 
doM  in  man,  producing  voploun  watery  evacuation.-^  and,  although  not 
•0  irritant  as  gamboge,  in  orerdoMS  caueilng  di.<nlh  by  gaatro-IntoitLiual 
irr-itutiOD.  IT  the  statement  of  Richter  that  violent  purgation  may  l>o 
tnducod  by  rubbing  the  abclonion  with  tincture  of  eolucyntb  bo  true, 
the  aoiivo  principle  is  without  doubt  absorbed. 

TiiKitApxuTics, — Colocynth  is  ruroly,  iruvcr,u»cd  alone,  but  is  given 
(n  combination  with  the  oUior  drastics,  or  with  milder  purgnlives, 
increase  their  activity.  It  is  fhiquontly  added  in  small  quantity,  with 
ivivantage,  to  laxatives,  ospocially  whon  the  consltpation  U  somewhat 
obetioate.  Its  minute  bulk  is  oHen  of  great  advanta<^  in  those  coses. 
£f  cither  colocynth  nor  any  of  its  combinations  should  bo  used  in  dropsy. 

ToxicoLour. — Colocynth  has  not  rurely  produced  death,  preceded 
by  hypercatharsis  and  the  usual  symptoms  of  gastrointestinal  irrita- 
tion. The  fatal  dose  probably  varies  very  much.  Christison  records 
the  doath  of  a  woman  twenty-four  hours  after  taking  a  teaspooofUl  and 
a  half  of  the  powder.  JKoques  cbroaioles  a  fhtal  reoult  prodaccd  b^' 
h)B»  than  a  drachm  of  the  powder  in  decoction,  bat,  on  the  other  bond, 
narrates  a  case  In  which  three  drnchmA  failed  to  kill  (Uu.4etnanu,  Hand- 
tuck  der  Toxieotnijie,  p.  62(1). 

Ai>Mt:<iSTnATioN, — Colocynth  is  utied  only  in  the  form  of  the  extrtut 
(Extmctvm  Colocifnthidis,  V.B.), — uaeAil  as  an  addition  to  la-tative^— 
done,  as  a  purgative,  three  to  five  grains;  and  of  the  compound  extract 
(Extractum  Colocynthidis  Compositum,  U.S.),  whieh  oontatna  eximct  of 
colocynth,  sixteen  porta,  puritlod  alnuo,  flAy  parts,  rcain  of  acammony, 
fourteen  piirlx,  cardamom,  six  ]>nrttt,  noup,  fourteen  parts,  ond  ia  h  very 
useAil  pufgativo  proparatien,  either  as  a  laxative  bi  minate  doMo  (one 
to  three  grains),  or  In  large  dose  (five  to  twenty  grains)  as  an  act! 
purgative. 

SCAMMONIUM— SCAMMONY.    U.S. 

A  re«ioous  exudniion  iVom  the  root  of  Convolvulus  Scaromooia, 
Tine  growing  In  Syria.  It  la  aaid  to  bo  obtained  by  cutting  off  the 
root  obliquely  about  two  inches  IVom  the  origin  of  the  stems,  and  catch- 
ing  in  sheila  the  few  drachms  of  milky  juice  which  exude  f^in  each 
root.  Pram  those  shells  it  is  ompiind  Into  a  veaeol  and  allowed  to  con> 
Crete.  Before  exportation  it  is  usually  adulterated  with  the  oxpreated 
juice  of  the  loaves  and  stalks,  and  with  chalk,  flour,  ashes,  Hind,  otc 
This  adulteration  was  formerly  curried  to  a  very  great  extent,  but  is  at 
present  indulged  in  to  a  much  le«R  degree.  The  pure  or  Virgin  Scam- 
meny  is  in  irregular,  rough,  6s»urod  moasos,  of  varioua  sixes,  oominonl 
Bolid,  with  a  dull  rosinou*  Anutiire,  and  of  a  dork  greenish  color, 
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dining  to  black.  The  einell  Is  peculiar,  rtwombliiig  that  of  old  cIiocmo. 
The  tnsto  after  a  tim«  is  acrid.  FiieiiUous  or  ndullemtod  oGiiinmony 
occurs  in  caIcos  of  Tan'oua  sixes  atid  shapes,  and  la  soinvlfniuii  itpokcn 
ot OB  amt/laceous  or  crttaceous  acammony,  nwordiog  to  itn)  iniitcriiUiDiod 
for  its  adulteration.  The  activo  principlu  of  seamiiiony  in  a  rcwiit,  very 
similar  to  that  of  jalnp.  Tbo proporlioii of  thiit  rv--«iu  in  tlioiirugrariDM, 
nocordiiig  to  tho  purity  of  the  article,  fVom  eight  to  ninety  pgr  cont. 
Tho  U.S.  Pharmacopeia  directs  that  scammony  abull  contain  eovonty- 
fire  per  cent,  of  the  resin. 

THEKAi-KUTioa. — Scammony  acts  upon  tho  syiili'm  like  jalap,  but  is 
somuwhat  moro  irritating,  and  llivrefure  moro  apt  to  gripe  severely, 
Mid  Is  still  more  Htrongly  contra-indicated  in  inllatnmatory  diwiisos  of 
tho  intestinal  canat,  It  is  decidedly  lex*  dru.ilic  than  gnmbogo.  It  is 
nowr  used  alone,  but  in  combination  with  other  luss  active  cathartici. 
Tbe  doM  of  tho  ren'n  (Ariina  &itfflinonii,  V.&.)  i»  two  to  Svo  gntin«. 

As  all  tho  ingredients  have  been  noticed,  tbe  present  sooms  the 
proper  place  for  the  con«idom(ion  of  Pilvlm  Cathabtios  Compositji, 
U.S. — Compound  Cathartic  Pills.  Those  popular  pills  contain  each- 
compound  extract  of  colocynth,  one  and  a  third  grains;  abstract  of 
jalap  and  calomel,  each  one  grain ;  gnmbogo,  ono-fourth  of  a  grain. 
As  there  is  soap  in  the  lirst  ingredient,  tho  calomel  is  sooner  or  later 
roducod  to  the  blactc  oxide  of  mei-cury. 

The  compound  cathartic  pills  are  a  very  efficient  purgative,  generally 
not  producing  much  griping.  Tboy  cause  targe  water}'  stools,  and  ara 
used  when  it  is  deairod  to  empty  the  bowi^s  and  deplete  from  Uio  portal 
circulation.  On  account  of  the  mercury  in  ibom,  tboy  should  not  bo 
need  as  an  habitual  laxative. 

PODOPHTLLUM-PODOPHYI*LUM.    U.S. 

The  rhizome  of  Podophyllum  poltntum,  or  May-apple,  a  pcron* 
nial  herb,  growing  in  the  ^oriburn  and  Middio  United  States.  I'odQ 
phyllum  occurs  in  simple  or  branched,  cylindrical,  brownish  piueea^' 
about  tbe  ihicknciW  of  a  goose-quill,  smooth  or  wrinkled  longitudinally, 
often  ohacuroly  marked  with  the  scnrs  of  tuaf-scalos,  and  furnished  with 
iiumorous  rootlots  or  their  remnants  attached  to  the  lower  surfiico.  The 
taste  is  bitterish,  acrid,  nauseous;.  Tbe  rhizome  contains  tho  alkaloid 
Berbtrine,  but  the  purgativo  power  resides  in  two  rosins,  ooo  soluble, 
the  other  insolublo,  in  etbttr.* 


•  Podowrootikl  fUl«a  {Anlk.  /.  Eipir.  Pallt.  <•.  Phnrm..  illl.  ID)  Ibkt  hs  bu  iiaUtnl  & 
crjiUUIoe  lutittiUDa  {Padafhgttalatin)  whiBb  bs  bulievu  (u  b*  (ha  netlre  |inil  of  )ii>c|u[>hj|. 
lin.  On«-I(inl>)  nt  ■  Rrvln  of  It  In  ■  oU  prodQOcd  falsi  TDmltlng  hjxA  puf|;lng.  hj  llie  HL-liua 
of  >D  nlkmli  it  i(  ruulrsl  inlu  \iinvi^\»nv»,  pitnjiaiiiifikyllin  itai  fiiiii>plftliainu{il,  wlii«li 
ftlu  Milt  la  Iho  (hUt'ia«.  Plkrupaduiili^lIlD  mamblai  poilopbrllc>loiia  la  ilfaoUoo  upun  tlia 
argaaitco,  but  la  lau  pawciTiit.  Dr.  Ii.  0.  Bntu  bM  ai«d  podopbyllMoiU)  M  s  purg>ti'«  lor 
ehiklrBD,  uid  Bod*  It  te  tvfnunA  podajibfUia  aonplotaljr.     Tu  ■  oliilil  iblitMn  f wri  old  bf 
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PoYsioLOcioAL  ACTIOS, — Thfl  ospoi-iciioats  of  Dr.  Snow,  of  Dr. 
B.  Pci-ey  [American  Med.  Times,  vol.  iv.),  of  Dr.  P.  E.  AuHlio  {Med. 
Timet  and  Oaz.,  Miu-ch,  1863),  and  of  others,  huvo  show-n  tlial,  wlicllicr 
iiiImiiiiHtcred  by  tb«  mouth  or  h^-podcnnically,  podophyllum  producM 
ill  tbo  lower  aaimals  purging,  with  colicky  pittos  nod  HometiniM  vomit- 
ing. If  the  iloeo  bo  sufflcient,  the  etoola  ore  bloody,  and  after  ]argfi 
wnouats  (ieath  occurs,  prooeded  by  Lypvrcutharei«,  proiitrution,  and 
alight  conrulaioos.  On  poat-mortom  «xnnninution,  Dr.  Aostio  found  tn- 
uidso  inOamnuttioti,  with  ulceration  of  the  mucous  mombmnu  of  tlio 
amall  fntoatiiies.  Upon  man  podophyllum  acts  as  upon  thoso  nnimahi, 
pnoduoiog  in  large  doses  violent  calhnrsis,  accomponiod  hy  much  pain, 
and  ia  probably  capable  of  acting  as  a  fatal  gaatro-intoetinal  irritant. 
Tun  graina  produced  in  a  strong  woman  rioU^nt  bilions  hut  not  bloody 
vomiting  and  purging,  with  collapse,  but  final  nxovery  (/"Ai/ti.  Mtd. 
Times,  xii.  S30).  Tbo  exjierimenta  already  mentioned  show  that  it  acta 
by  being  absorbed,  which  is  confii'incd  by  tlie  experience  of  Dr.  I'erey, 
who  found  that  Eta  application  to  an  uloer  was  followed  by  its  specific 
efTuota.  It  has  been  claimed  that  it  acta  especially  upon  (he  liver;  and 
much  clinical  testimony  has  been  adduced  to  support  this  view,  which 
Is  aUo  conflrmed  by  the  experiments  of  Itutherford  (see  p.  600). 

Vjtrv  laryc  doaes  are  distinolly  poisonous.  A  child  four  year*  old 
was  Icilled  tn  this  city  by  an  unknown  amounL  The  sj'mpLonia  wen 
ropualcd  vomiting,  nlighl  purging,  vollapne,  and  finallj'  coma,  ending  in 
epileptiform  convulsions  (Dr.  T.  G.  Morton).  An  infant  twentj'-lwo 
nionlKs  old  recovered  from  four  ^^ins  {AwtraUuian  Med.  Gas.,  ».  237). 

TBKUhFRitTiC8,^Podophyllum  is  a  powerAil  purgative,  wbioh  usuaily 
requires  ton  or  more  hours  to  act,  and  produces  "  bilious  disebargoa" 
with  griping  pains.  In  this  country  it  is  very  br;;ely  used  la  enaao 
of  acute  constipation,  and  with  very  good  eni>cti  tt  hoa  also  be«n  com- 
mended very  highly  by  numerous  praclilioners  Sn  the  scMMlled  "  biliout 
attacks."  Owing  to  the  oxtromu  slowneaaof  ita  action,  It  la  not  w«U 
adapted  for  combination  with  brbker  calliardcs.  The  aam^  quality 
flia  It,  however,  for  use  with  calomel,  it  requiring  nearly  the  ■anw 
length  of  time  as  Uiat  drug  to  pixtduoo  purgation.  L.  Ij«w[b  (^Brit 
Med.  Journ.,  1876,  il.  B46)  aHIrms  that  in  Hmall  repealed  doMa  (gr. 
^  t.  d.)  il  Ia  a  powerful  nlimuluiit  of  the  guwtatory  ocrvca. 

AuutNtaTHATioN. — Althougl)  an  extract  (Extraeium  PwJophglti)  i» 
officinal,  podophyllum  iit  Hcarccly  ever  given  in  any  other  fnrrn  than 
that  of  the  rwin,  commonly  known  la  Podophyllin.  Besina  Pwiophi/tU 
(U.S.)  ix  prepared  by  precipitating  a  eoncontraiod  tincluro  with  water: 
OK  berliurine  is  soluble  in  the  latter  menstruum,  the  rv»in  aa  thus  ob- 
tained ia  free  from  the  alkaloid.    Tho  portion  of  this  duplex  roeiD 

glTM  tfva  «!*■  W  ninn-liundrcdlhi  uf  ft  smln  lArtl.  f.  ITiMU-itilt.,  IL,  ICgO).  Pv^nphjlls- 
MxIq  Tibt  b»^  «(iiploir*^  hypailtifmicnllj  br  tin.  DuEllflir  An4  Ckttle  {H/.i.  .Vnrw,  Iflltfl,  T#f. 
li.  |>.  iOV),  One.Unlh  af  •  grain  dltiolreJ  in  alcobcl  |<railUDfil  ImoI  ItrlUllun,  koil  tn  oslf 
mM  «M*  out  of  loar  btA  anr  d*cld«d  ialluenii«  upos  chc  bomli, 
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wlikh  ts  soluble  In  ether  ta  certainly  moro  actively  purgative  tlian  (ho 
otlicr  [>iu-l,  lo  which,  indood,  any  purgative  property  is  denied  by  eome. 
Dose,  iu»  u  purgnilvc,  from  one-nixlh  to  oiiL--fourth  of  a  ^'aio ;  oa  a 
ijtJCfttiTtf,  onC'twell'th  of  u  gmiii. 

BLATERIUU. 

A  Buhstium  depoaited  by  th«  Juice  of  the  fruit  of  Momordioa  ElO' 
t«rium,*  or  squirting  cucumber,  a  sfttive  of  Grucco,  but  cuUiratod  in 
Ertfjland.  In  liio  tntc>rior  of  tho  (mtt«  IVull  \»  an  cloHtiu  sac,  which  con< 
tfune  Die  ttoc-d^  iiml  at  ripcnlog  booomei  so  dinteudod  with  jutco  that 
wlkon  Uie  fruit  litlla  off  llio  vine,  and  tho  support  ia  removed  from  the 
■Uim  ond,  a  rupture  occura  at  tho  liiltcr  pUHition,  and  tho  liquid  with 
tho  seeds  in  forcibly  projected.  The  medicinal  pHncipU}  is  said  lo  lio 
contained  only  in  tliia  inner  juice.  In  order  to  avoid  loss,  the  IVuit  \i 
picked  wilh  a  piuco  of  the  sttdk  n^lhorcnt  to  it  before  ripening,  and  ia 
opened  by  itliciiij».  Elaterium  occum  in  light,  fi-iablo,  slightly  iiiciirvod, 
^rccn  lull -gray  cukvs  about  a  line  tliiuk.  The  tante  is  acrid  iind  bitter; 
tho  {Vocluro  linvly  granular.  Owing  to  tho  variability  of  comnicrciiil 
olaloriuRi,  tlio  U.S.  I'liarmacopcsia  now  rocogninoM  only  the  active  prin- 
ciple^ Etaterin  (Elaterinum,  U.S.),  whicli  wok  fir«t  Ncparuted  in  a  pure 
«tftte  by  Morrios  {li^pfrtor.  fur  Pftarm.,  xxx'ix.  134).  It  orj'otnllizos  in 
colorloso,  shining,  rhombic,  six-sided,  odorlvwi  liibIcA,  of  n  very  bitt«r 
sharp  taste  and  noutnil  rouciton.  According  lo  Dr.  H.  Kohlor  (Kir- 
ehouf*  Arcltiv,  Bd.  1.  p.  287),  it  is  insoluble  in  water  and  in  glycerin, 
readily  soluble  in  cold  alcohol,  and  soluble  with  difficulty  in  ether  aud 
in  lurpentJncf 

PiiYSiOLOoiCAL  AoTiOM. — Looallj  applied,  elaterium  la  a  very  do- 
ddcd  irritant,  produoing,  according  to  Peroiro,  ulcerations  in  the  fingers 
of  thoso  who  handle  the  fruit  and  prepare  the  drug  for  marlcut.  When 
taken  internally,  it  acts  on  niim  lu*  a  most  powerful  liydragogiie  Mlhar- 
tic,  producing,  when  the  dose  and  administration  are  properly  regulated, 
enormous  watery  :<touls,  without  much  irritation.  On  the  lower  fuiimals 
its  action  in  much  less  certain.  Viborg  ossorU  that  a  horse  was  unaf- 
foclod  by  a  pound  of  elaterium  fniili  nnd  1  have  given  one  and  even 
two  grains  of  a  prosumably  active  elaterium  to  n  do^  without  pro- 
ducing very  obvious  n-xsults.  If  the  dose  bo  sutBciontly  Iari,'o,  all  ani- 
mals probably  are,  however,  fatally  affected  by  elaterium,  perishing  by 
projcrossix*o  dcpi-ession.  Professor  8tille  asseru  (^TharapevlUa,  vol,  IL 
p.  459)  that  the  death  is  not  rarely  preceded  by  violent  vomiting  and 
purging ;  and  even  when  these  are  absent  during  life,  post-morlem  ex- 


■  In  Brsill  lh»  TruU  at  tha  MnmorHiro  butbft  it  med  In  drttpry.  said  niipvan  Is  be  s  lio. 
IbdI  bjdngaguo  tatluitla.  cnaiing  bolb  dUrtboi  nnd  vmillng  fhta  glvvo  hy  tba  Knnjacb, 
knd  Tamltlu^  onl;  Rbiu  gW«n.  m  It  u«iiilly  li  Id  Bmiil,  by  injotlion.  6m  LouiI.  Mtd.  A«, 
SIS,  ISST). 

t  For  tba  liahaTiorof  alAlerin  with  (krloun  rUEsnU,  ud  for  tb«  raotboilt  uf  Marsbiai  for 
U  la  n«dl«o-leg»I  Lnmtlcuhiiu,  tb*  rvBdar  l>  tvTarrvd  ta  Dr.  ICUUor'i  memoli. 
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omtnittlon  roronia  congestion  wid  inflammation  of  ibo  gaatric  and  Intofr 
tiDA)  mucous  mombmiiea.  In  non«  of  my  own  exporimcnt^  vrbicU  havo 
not  boon  wry  numcraiu,  lifts  any  pur^^lng  boon  [iroMDl;  ruttlior,  in 
Dr.  Koltlor's  claliorutu  inroAtlgattoD  Qoc  eit.),  olatoHum  liiMulvod  in' 
nicohul  wM  iiijoolcO  under  th«  akin,  the  |>owdorwl  oliituriiim  wiw  pa: 
into  the  roctum,  and  vim  {(iron  by  the  mouUi  aflor  Iho  gitli-duct  \uf 
boon  tiod  ho  dm  to  prevent  the  flow  of  bilo  into  tho  intwttino,  und  in 
Doillior  COM  wiu  there  any  purging,  bui  proAintion,  vpatby,  dieturbod 
roHpinition,  uilivaUon,  nnd  violent  convubioni,  onding  in  dcatb.  Fron 
tbcM  oxpurinients  Dr.  Kiihterdntws  tho  concliinton  llmt  elatorium  e 
erUft  gonunil  aviion  upon  the  ity*t«m,  for  which  it«  intiMductioo  into 
tbo  blood  in  all  thai  u  rtu|iii9ito,  and  also  a  purgntivo  influence,  for 
which  it  is  nccoKKary  that  thcro  bv  bilo  in  tho  duodL>nuni  to  dissolve 
the  olat«riLim  and  cauno  it  to  net  locally  on  tho  intralino.  Tho  objoclion 
to  thia  eoncluMion  ia  that  our  present  light  aeema  to  indicato  that  ol 
terium  docs  not  purgtxlogs  nnd  rabbit*,  oven  when  given  by  tho  month. 
Further,  oJatcrium  applied  oxtoi'nally  will  ciuse  pui^ing  in  man  (see 
Stille,  Therapeutict,  vol.  li.  p.  4&9).  So  that  the  application  of  iho  con- 
elusions  arrived  at  by  K6hlor  to  man  ia  incorrect.  K6htor'»  offt 
<il$a^  proved  Uiat  i_n_animaU  _olatorlum  U  abaorboii.  oven  when  giwa 
by  tho  mouth,  dnco  he  found  It  In  the  urine  of  the  poiaonod  dogs  and 
rnbblia. 

TiiBRAPEUTioH. — BlatcHum  is  certainly  tho  most  efficient  of  all  lb« 
hydragoguo  c-ntharticn,  producing  in  proporly-rogulatod  doso«  the  fyeott 
evacuationa  with  comparalivety  littlo  pitin  and  irritation.     It  is  tber^ 
fore  indicated  whenever  a  powerful  cathurtic  of  each  nature  Is  Indl' 
cated.    It  ia  the  moat  oSicient  of  all  tho  medicinos  of  the  clam  iB^d 
general  dropsy  or  in  ascitea.    As,  however,  its  action  b  very  exhausting, ^^ 
groat  care  vhotild  be  exercised  not  to  give  it  in  too  large  doso.s,  and  obu 
to  support  tho  strength  of  the  patient  dnrini;  tho  period  of  purgation, 
and  afterwards,  by  alcoholic  stimulants,  easily-digested  nutrittoua  food, 
nnd  a]>propriato  hygionie  wooaures.    In  the  latter  stages  of  dropsy  tho 
injutlicious  uso  of  olatorium  may  favor,  and  no  doubt  has  accvleraUtd, 
the  fhtal  roealt,  by  intensifying  tbo  exhaustion.    An  idea  has  proTallcd 
that  olfltvrium  is  CKpecinlly  valuable  in  urtemtd,  because  it  pnMiuoe*  aa 
elimination  of  tho  uvea  in  tho  stools;  but  I  have  been  unable  to  flitd 
authority  for  tho  asserted  elimination.    Bo  this  as  it  may,  howowr, 
clinical  experience  lias  demonstrated  the  utility  of  clalerium  in  oIiruni«^d 
renal  disease.     In  order  to  deplete,  elaterium  has  been  employed  '9^M 
rnrioos  diseases ;  but  this  use  is  not  to  be  encouraged,  and  wp«cially 
when  there  is  any  gastro-iutestinal  irritation  or  inflammation  are  th«j 
ealinoB  much  preferable  to  elaterinm.     In  casos  of  plethora,  howovt^r 
when  there  is  a  sudden  determination  of  Mood  to  the  KmiI  and  a  veryl 
powerful  impression  is  needed,  the  vegetable  t«lhurtio  may  be  adv 
tageously  employed. 

ToxiooLoor. — Ehiterlum  ia  wilJiout  doubt  capablo  of  doBtiojHi 
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lire,  and  thai,  too,  when  not  in  large  quantity.  I  knoir  of  but  one 
recorded  death, — that  of  «  womao  who  toolc,  by  tlio  advice  of  a  qnaclc, 
two  and  two-fil\hs  ^7aio§  of  the  extract  of  elaterium  and  aixtecn  groias 
of  rhubarb.  Vlolont  and  tiDcon  trolls  bio  TODiiting  and  purging  nuno 
on,  and  proved  fatal  in  thirty-six  hours.  After  death,  the  ga.itro-into»- 
lioal  mucoua  roombrano  showed  marked  ovidenco»  of  Inflammntion. 
(See  Beck's  Medical  Jurisprudence,  12th  ed,,  vol.  Ji.  p.  719.) 

AnuisisTRATio.s. — lLifl_not  safe  to  oommence  with  muri:  ili:iii 'Hio- 
ei!cth_of^Rj^n>hi  otKJatcriiiin,  to  wbioli  should  bo  united  :i  gv^in  uf  tho 
extract  of  byoflcyainua  and  a  drop  of  some  aromatic  oil.  The  dose 
of  the  oQiciual  ulutunn  in  ouu-tnt-nlioth  of  a  grain;  of  ffhsJafjiJvj^on 
(Tfituratio  Elaterini — 1  to  10,  U.S.),  half  a  grain.  ElaterJum  when 
Injiictod  h;^podjjrmicnl!y  iirodijui.'s  fnjo  purgation;  hyt  thjg  motliod  cf 
ftdmlntatration  h  not  juiitiftablo.  on  account  of  llie  flxcewiiydy  bctotb 
local  irritation.  wKl^h  ^ii«  hiian  thn  iraimn  «r  fatal  tulunuA  (ibmo,  7'/terap. 
Gaz.,  vol.  ii.  p.  27). 

CAMBOGIA-GAMBOQB.    U.S. 

A  gum  ro^in,  obtainod  in  Siam  by  breaking  off  tho  Icavcx  and  young 
oiiootd  of  the  troo  known  by  botanists  as  Gnrcipia  Morel  la,  and  catch- 
ing  in  suitable  vewteU  the  jiiico  as  it  drops!  When  iKo  rccoptoclos 
I'onniiit  of  hollow  bamboos,  the  juico  hardons  into  cylindrical  casta, 
■triatod  oxtcmiUly.  and  with  u  central  cavity  due  to  tho  low  of  eub- 
stanoo  in  drying.  This  is  the  so-called  pipe  gamboge.  OatrUtoge  in  sort* 
occurs  in  irregular  massos.  tiamboge  is  a  bard,  resiooid  subetanoe^ 
of  a  brittle,  olten  concboidal  fracluro.  of  a  deep  rcddish-omng*  color 
oo  exposed  surfhccs,  inoro  yellowish  wbon  freshly  broken,  affording  a 
bright-yoUow  powder,  insoluble  in  water,  with  which  it  forms,  how- 
ever, an  intensely  yellow  emulsion.  It  has  little  or  no  titsto,  but  when 
chewed  produces,  after  a  time,  an  acrid  Fonsation  in  the  fauces,  it 
contains,  according  to  Christison,  as  much  as  seventy-two  per  cent,  of 
gambogic  acid,  a  re§tnous  aoid  of  a  cherry-red  color,  forming  red  salts 
with  alkalius.  This  would  appear,  however,  to  be  only  one  of  the  pur- 
gative priuciple§  of  the  drug,  since  it  la  less  drastic  than  an  e()ual 
weight  of  gamboge  (Christison,  Ann.  diem.  Pfiarm.  xxlii.  1S&;  Pabo, 
Additam.  quad,  ad  Virtutea,  ^Ic,  Dorpat,  1331;  Daraazkiowio-E,  Melei^ 
mata  de  Rainarum,  etc.,  Dorpat,  IS&S);  ftro  grains  of  it  produced  in 
some  persona  only  watery  oraouations,  in  ocbora  not  oven  Iho^o,  uud  oa 
much  as  aoventoon  grains  bnve  been  taken  without  moro  serious  olfect 
than  severe  pui^Uon. 

PHvainLoaicAi.  Actio:). — Adniinifitcrfd  by  tho  mouth  todog»,c«ts, 
boraea,  and  probnljly  oilier  of  tho  lower  animals,  gamboge  acts  Tory 
generally  as  a  violent  drastic  cathartic ;  but  from  the  oxporimonts  of 
Scbaur  and  of  Orlila  it  would  appear  to  cause  somotimos  simply  vomit- 
ing, and,  when  in  very  largo  amounts,  death,  without  any  marked 
aympt^nts  other  than  thoao  of  progreasive  depression.    In  such  caaes 
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the  gostro-uttwtinal  mucone  mombrunc  wiu  funnel  tiiglily  inflamed,  wxl 
tbe  intoiunty  of  tho  irritation  probably  parulyeod  Clio  into«tina]  funo- 
Uoos.    According  to  DarnsEtciowicz  nnd  to  Suliuiir,  in  onlor  for  gam- 
bogio  acid  to  act  as  a  puri^livo  tho  proeenco  of  bilu  in  tho  int«iti>no  >> 
necessary.    As  it  bne  booo  dotcrminod  by  Sthaur  (■juot4>d  by  Iltise- 
mann,  p.  764)  tliat  tbo  bypodormio  administnition  of  gamboi^  to  dogs 
results  simply  in  tha  production  of  iocal  abscossos,  and  aa  A.  L.  Kichtcr 
asscrU  that  nbon  applied  to  raw  surfacos  in  man  it  acta  merely  aa  a 
local  irrituiit^  it  would  appear  that  gnmbogo  does  not  act  by  abaorp- 
uon,  and  the  alkaline  juices  of  tbe  alimentary  canal  probably  dtiaolre 
it  so  that  it  can  readily  bo  takoo  Up  by  tbo  villi.    KovGrtliolcdH,  both 
'imclin  and  Ticdemanu  assort  that  thvy  bave  found  its  principles  ia 
tho  urine.    Schnur  has,  howorer,  been  unable  to  dotoct  it  in  tbo  urine 
of  persons  or  of  animals  taking  it.    Even  when  be  injootod  \tkrge  ijuaq^^ 
titles  of  it  into  tbe  blood  of  dogs  be  failed  to  find  it  in  tho  uHniJH 
although  bo  did  obtain  a  reaiuoid  substance  which  bo  boUuvc:)  to  be  a 
derivative  of  gambogic  acid.    Lewis,  Aboille,  and  Forrior  a-tucrt  that, 
when  giren  in  certain  waj-s,  gamboge  acts  as  a  deoidod  diurvilc.    If 
this  bo  true,  absoi-ptlon  of  it  must  occur. 

TiiEu.u>ECTics. — On  aocouut  of  the  intense  Irritation  wbich  lugt 
doses  of  it  produce,  sjfj^Of^  i^.  Iflry-carely,  if  OTar.  uaod  alone  m  a 
DOtjyttige.  but  is  employed  tq  ylg^  ^liyrppiJ-tH  tp  ptirgatire  combjnmiff" 
In  very  abstinato  ftafrtfyf  ^  Mnan^/^a^tt  [t  bus  l>con  unud  in  dosea  of  ens 
or  two  grains  tin  a  ducide<l  laxatlro.  It«  use  a#  a  bydrago^o  in  divpty 
la  to  l>o  absolutely  condemned,  it  beini;  mudi  Iom  olTootire  for  this  p«uv 
pooe,  and  mora  irritating,  than  various  other  Hubdtanooa.  The  doM  of 
gamboge  is  from  two  to  five  grains,  mudo  luto  pill  witb  »onp,  or  girea 
in  alkaline  solution.  ^_ 


OLEUM  TIGLn-CROTON  OIL.    n.S. 

Tbo  fixed  oil  obtained  fVom  the  souds  of  Croion  Tiglium.  a  eupbo^ 
biaecous  shrub  of  Uindostan  and  other  portion*  ol  South oru  Asia. 
This  oil  is  quite  viscid,  varies  in  color  fVom  a  pale  yellow  to  a  dark 
reddish  brown,  and  bos  an  acid  reaction.  Itn  taste  is  hot,  acrid,  and 
extremely  perni^tent;  ita  odor  faint,  bat  peculiar.  Tbe  oompoaitloa 
of  croton  oil  is  very  complex,  and  tho  active  purgative  principle  has 
not  as  yet  bucn  scjinrntetl.  Tho  intx^t  im|>ort»nl  of  tho  aubstaaees  to 
far  disuovored  in  the  drug  is  tbitt  found  by  T.  Schlippe  and  named  by 
htm  CrolonoL  Aocording  to  this  investigator,  it  is  not  tbo  putgntiva 
principle,  although  to  it  the  drug  owes  Its  powor  of  causing  a  peculiar 
dermal  inflaminntion. 

PursiuLoQicAL  AoTioK. — Locally  applied,  croton  oil  is  an  inlenM 
itritant,  producing  upon  the  skin  an  eruption  which  is  at  fir»t  papubr 
but  in  a  very  short  time  becomes  pustular.  This  effoet  of  tho  drug  will 
be  considered  more  in  detail  under  the  hooding  of  Countor-IrritantsL 
When  given  by  tbe  mouth,  croton  oil  affects  tbe  horse,  the  dog,  and  Jtroh- 
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nbly  other  msmmalg,  an  It  doos  mnn,  produolng  Tlnlunt  purging,  with 
•crero  gri)>ing,  and,  when  in  aiiflloioHt  amount,  fatal  gat>tr»-iiiU!Mttnai 
inllanimntion.  Tlio  quontion  a»  to  whotlicr  It  actji  by  proiliiciiig  u 
eimplo  loc«l  impristsiun  or  by  absorption  i*  unoottloi].  In  Uio  experi- 
ments of  Hortwig  (StillA,  Therapeutics,  Sil  ccl.,  vol.  ii.  p.  449)  luij  of 
Biichoim  (Virchow't  Anhiv,  xii.  1),  purgation  did  not  follow  tho  injoc- 
lion  of  tho  oil  into  lhoToin«  of  onimnlit;  but  Conwcll  obtninud  a  rcnult 
contrary  to  this,  nn<l  thoro  is  considcrablo  testimony  lliat  ita  external 
iiso  in  man  ia  sotnotimos  followed  by  purging  (Stilli;,  Thrrap.,  2d  «d., 
vol.  ii.  p.  461).  Tho  probabilities  flovm  to  bo  in  faror  of  Uie  purgation 
boing  At  looBt  in  part^luo  tenb.i!orcli'"!    "<  ''"■  "I 

Thkraprdtic*. — Croton  oil  is  a  r.t  y  rtjuiiy  acting,  violont  dmgtia 
and  hydrftf-ofpio  ot^thnrtie.  It  is  chiefly  used  jfl.cainw  of  obstinate  con- 
stipaiioR  ^""'  'JiMMI*  "^  ^''"  np'^ou-j  My-ti'i:i  i.r  fVoin. Icad-PoiBoning. 


The  fact  that  a  drop  of  it  placed  uj 


10  will  purgo  actively 


peealiarty  flta  it  for  ubo  in  mania,  delinmn  trement,  imd  othor diaaiyw 
when  tJia  patient  refliaoa  to  toko  medicioo.  VEon  it  ia  doairod,  oa  in 
Bomo  braiii'diaeaBes,  to  tovuIbo  tbrongh  tho  bowels,  croton  oil  is  prob- 
ably thojnoatjiaiUble  gf  fha  fiathartiea.  Tho  doeo  is  ono  di-op,  which 
may  be  administored  in  pill,  in  emulBion,  or  by  simply  placing  it  upou 
the  tongne.     In  overdoses,  croton  oil  U  a  violont  poison. 

ToxicoLonr. — Although  in  emnll  Amounts  croton  oil  oatuos  such 
wvere  aymptoms,  yet  in  largor  ({uantilios  it  bae  failed  to  produce  as 
■erioua  mttulta  aa  would  bo  naturally  expected.  It  ia,  howeror,  very 
pomiblo  that  in  at  loaitt  nomc  of  thoHo  rooordcd  cases  the  oil  was  aduU 
Mtikted.  OowuR  lia.1  rupurlod  a  cu«o  ^JluMomann,  Toxicoloyie,  lid.  U.  p. 
443)  of  a  chil<l,  four  years  old,  who  recovered  in  two  dnj-a  fVom  a  tea- 
spoonful  of  croton  oil  taken  on  a  full  stomach ;  Adams  ^Jbid.)  saw  ro- 
covcT^'  in  an  adult  after  the  ingoation  of  a  drachm ;  and  in  tho  Boston 
Mtd.  and  Sury.  Joum.,  IStlS,  i.  21H,  ia  recordol  the  cam  of  a  n-omnn 
who  took  about  an  ounce,  wti«  romitod  furty-tiro  minuioa  afterwards 
with  mustard,  and  finally  rucovorcd.  Tho  minimum  faud  dose  ts  not 
known,  and  probably  rariea  greatly.    A  child  aged  ihiri     n  :mi:>ths 

waa  killed  by  a  quantity  boliovod  not  to  exceed  thi^v   -  ■.  Med. 

Ihmesand  ^aKplSTflrfcJr  GmcomJni  (Stillo,  Therapeutic-,  vol  ii,  p.  451) 
reports  a  ca-w  in  which  twenty-four  ;;niin8  of  tho  drug  pi-ovud  fatal  in 
aa  many  hour*:  although  thcru  were  but  Ibur  stools,  tho  patient  pro- 
aoQied  the  Mymploma  of  gviierul  uolliipso,  proMrving  consciuusneas  to 
tho  laaL  A  littlo  loHR  than  two  drncbros  baa  caused  vomiting  and  death 
without  purging  {Amer.  Jovrn.  MeJ.  Sci.,  April,  1874).* 


BrU.  Mtd.  Jtmr*.,  IST4.  t.)  Attn.  d'Bgg.,  ISTt,  I. 
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DicnBTloa  are  modiclnc*  usod  for  iho  purpo§e  of  incroasing  iho  flow 
of  uritw.  Somo  of  thorn,  without  doubt,  act  <lirc«ctly  upon  Iho  Rocrot!D|{ 
tlxuctura  of  tbo  glands,  but  oihon  of  them  induro  the  inerooMd  eocr»- 
tion  Indiroctly,  by,  in  some  way,  removing  the  obstaclo  to  soerotiofl. 
It  to  nfitorioiw  that  dJurotiea  often  fail  in  jiractico  when  their  action 
to  moBt  urgonlly  needed!  This  reeulta,  in  many  cases,  from  the  naturo 
of  the  diAoane,  and  ia  not  because  diuretics  are  powerless  or  uncertain. 
Thu«,  In  cardiac  dlaoase  the  conj^tion  of  the  kidneys  may  bo  ao  great 
aa  to  render  secretion  impossible;  and  it  ia  equally  evident  that  wlitn 
the  lutiuleo  are  destroyed  by  Bright'e  diaeaae  medicines  must  be  pou'ur- 
leas  to  proroico  excretion. 

There  are  certain  ajrenoiea  whose  influence  upon  the  kidneys  shouM 
nox'cr  bo  lost  sight  of  in  eshibiiing  diuretics.  Thus,  oold,  by  chccklnj; 
the  secretion  of  the  skin,  often  acta  as  a  most  efBcient  rentody  of  the 
claw.  Again,  moi-e  vn-icular  Atlnona  tends  to  provoke  excretion  of  water 
by  the  kidneys.  This  H.«icrt)on  docs  not  rest  simply  upon  thcoiy.  In 
nn  clahorolo  series  of  experiment*,  E,  Roux  (Architfoi  PAytiof.,  1874, 
p.  &TS)  found  that  tho  ingestion  of  largo  quAntitics  of  wator  greatly 
incrtia«od  tho  flow  of  urine,  but  did  not  sensihly  atToct  tho  olIoiiiMtion 
of  urea  or  uric  acid,  although  tlio  elimination  of  the  chlorido*  soomcd 
to  b«  augmented;  in  BQckor'a  cxjioHmcnta,  however  (^Bril.  and  Far. 
Med.-Chir.  Reo.,  xir.,  1854),  largo  draughts  of  wator  increased  not 
only  the  amount  but  also  tho  solids  of  tho  urine.  Tho  invo«tif*ations 
of  J.  Meyer  {Hoffmann  und  Sehiealhe'i  Jahtrtb.,  1881, 3<5)  explain  ihcMi 
discrepancies  and  show  how  water  may  be  of  worvico  in  various  disoiwoa. 
Ho  found  that  at  timos,  when  tho  tissues  were  full  of  t))0  products  of 
dlslnlogniUon,  tho  ofToct  of  water  in  ineroasing  climinAtion  was  very 
marked,  but  that  upon  the  wtwting  processes  of  tho  body  tho  wator 
exeriod  no  influence.  It  would  socm,  therefore,  that  while  wo  cannot 
I>y  water  produce  lissuo-disinte^ration,  wo  can  by  it  wasli  out  tho  re- 
tained pi-odtiolN  of  tissiie-chango ;  and  t  cannot  help  sitspocttng  that  the 
groat  rarity  of  uninhcrited  gout  in  America  has  somo  oonnootion  with 
tho  univonuil  habit  of  drinking  watorvery  (Vcdy.  Tho  taking  of  large 
draughts  of  simple  water  at  regular  intorvnls  has  been  found  to  act 
Toiy  favorably  in  acute  Bright':  diseasf,  greatly  increasing  tho  urinary 
flow,  and  at  the  samo  timo  loaeoning  the  irritation  of  tho  kidneys.     Id 

various  inflammations  or  irritations  of  tho  gent  to -urinary  or;g«ns,  M  is 
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jH^'ol,  whonoTor  it  ia  dowrwl  lo  make  the  eocrotion  Iom  irriluting  or 
Io«»  conccnlrgted,  tboTaltto  of  wntor  m  an  ndjnviutt  to  medicinal  dtu- 
rgnps  wliould  nl wayn  bo  taken jij YlULUgfl_of. 

There  cortninly  is  ti  very  mttrked  iuitAgOTii»in  between  the  bowels 
and  iho  kidneys,  lo  that  f^oojiaiiutaut  reduces  Tory  decidedly  the  se- 
cretion of  urine.  Thwe  ia  ttl«>  an  antagopistie  rclution  between  Uio 
skin  nnd  tbe  kidncra^  so  that  m  increase  in^lhe  oxeroUon  t^gm  onjuif 
tKeso  gentfraily  reanlta  m  a  dimioation  of  tliat  of  tlic  other  cmiinclory. 
'i'his  snould  also  be  taken  adnuitflf!^  of  when  a  diuretic  action  i^  <icMrod. 
Sweating  and  purging  at  such  times  are  thorotbro  to  bo  avoided.  When 
a  diuretic  is  oxhibited,  the  palicnt  should  be  kept  cool,  vrnlkiiic;  »bout 
if  able,  or  if  it  is  Docoesary  for  him  to  remain  in  bod  ho  should  be 
covered  lightly.  Not  rarely,  a  remedy  which  when  administered  cold 
and  (ho  patient  kept  oool  afWrwards  will  act  oa  a  diuri'lic,  will  when 
it  is  ^von  hot  and  tho  patient  kept  warm  act  a»  a  d in ph orotic. 

There  are  various  substances  which  aro  of  such  nature  that  when 
oliminntod  by  the  kidneys  they  act  upon  the  mucous  membrane  of  tho 
bladder  and  other  surfncos  over  which  they  pass.  It  soema  hardly  cor- 
rect to  speak  of  titeae  dru^  as  diuretics;  yet  they  are  best  considered 
in  the  present  class. 

^e  chief  Indications  for  the  use  of  diuretics  are  as  follows: 

1.  To  maintain  the  action  of  the  kidaeiii.  It  la  hardly  nocesaary  hero 
to  disouaa  ttio  necesAtty  of  excretion  to  the  system.  In  \-«rlou9  Uidncy- 
diMOscH  thiit  indication  is  very  urgent;  but  as  tho  lesiHtncd  excretion 
too  often  depends  upon  a  profound  organic  altcralion  of  tho  renal 
•Acreting  structure,  it  is  evident  tbnt  very  frequently  diuretics  must 
Alii  when  most  needed,  In  the  gront  majority  of  cases  in  which  din- 
relJca  arc  used  to  f\ilfil  tho  present  Indication,  only  tho  mildest  of  tbo 
class  should  be  employed.  Whenever  there  is  intlammatioa  of  tho 
kidneys,  oven  if  it  be  chronic,  IrntntTng  diuretics  ^hotilJ  be  nvoidod, 
When  lessened  urinary  excretion  is  purely  functional  in  its  origin, 
diuretics  are  often  most  serviceable.  (iLJsyeni  osporially  ia  it  necea- 
Bory  (o  maintain  tlie  action  of  the  kidneys;  for  this  purpose  water 
ebould  always  be  freely  given  during  fever.  The  alkaline  diuretics 
sometimes  may  be  oxhibited ;  but  tho  if^t^goporally  aerviceable  of  all 
remodks  of  the  claw  in  tho  febrile  sfaRrtBTtro-wPoot  spirit  or  nitre. 

sTTIld  AOAMfe  ftUlX.  For  This  pufpoeo  diurclica-ju»  employed  In  all 
forms  of  dropsy,  and  aro  succo'wfUl  in  direct  proportion  to  the  unlvOT^ 
teHly  of  the  ofRiaion  and  the  struclural  perfection  of  the  kidne^-s. 

Z.  To  soothe  and  diminish  irritalion  of  the  tfenito-urinary  orgaM.  Tlie 
kTOlue  of  water  in  Ailfilling  this  and  tho  next  indication  has  already 
.  pointed  out.  Uy  lessoning  tho  acidity  of  the  m-ino  and  rendering 
olublo  the  orio  add  which  is  present,  Iho  alkalies  aro  equally  tmpor- 
'  tant  In  carr>*iD^  out  tho  present  and  tho  following  indication. 

4.  To  alter  the  urinary  secretion  so  as  to  prevent  tht  deposition  of  ealeu- 
lovi  material.    Notwithstanding  it  has  been  claimed  otherwiao,  I  think 
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it  indubiUVIfi  that  as  jot  no  pmctionl  measure  has  been  devised  of  dift> 
solving  a  cakulua  wbon  oiico  farmed.  Even  to  alter  the  urine  bo  as  to 
prevent  furthur  (Icpottitlon  U  pntbiibly  impractlcuble,  except  in  oooos  of 
urio  acid  or  pUoaphatio  diatliutiitt.  A  dinciiHHioii  of  the  use  of  diuralics 
for  this  purpose  will  be  found  in  the  article  on  Potash,  which  Is  the 
only  diuretic  unud  to  meet  ibo  present  Indication. 

Diuiiilics  are  vcr>*  naturally  divisible  into  three  aeUt.— the  bvdnv- 
goguo  diuretics,  thgroiHjterant^lqrfilic*.  and  the  aHwntive  diuretics. 
These  classes,  of  course,  grado  more  or  lesa'  Into  ono  aiU^lA&P,  BUI  Ihey 
are  sufficienlty  dtAtinot  for  practical  purpoAOS.  The  drugs  belonging  to 
the  6rt)t  sot  vlmply  increaiw  the  flow  of  vriitcr  from  ibo  kidnoytt,  and 
are  thereforo  ii«)d  uhiclly  for  the  relief  of  dropwy ;  llio»o  of  the  sooond 
diriHion  oxcrt  a  inarkod  »odntivo  notion  ujion  the  syHtom,  nnd  generw 
ally  do  not  increase  to  a  grout  extent  Ibo  water  of  the  urino,  but  modiiy 
the  Kuoretioii  in  ono  way  or  tho  other,  and  are  moHtly  given  to  render 
tbo  urine  Iomi  irritant  or  for  their  xcilnlive  and  eliminstivo  action  in 
acute  di»oai>c.  Diuretics  belonging  to  tho  third  division  aro  of  snoh 
nature  that  Ihoir  nctive  principles  are  eliminated  bv  tho  kidney  a  and 
act  upon  tbo  mucous  surfaces  over  which  llioy  pass,— for  which  purpose 
Ihoy  are  chiefly  employed. 

HTDRAGOGUE  DIURETICS. 

8CILLA— SQUILL.     n.S. 

Tho  bulb  of  Scilla  maritiina,  a  lilinccoiix  plant  growing  in  the  soutb 
of  Europe,  CKpecially  on  iho  shoreti  at  the  Meditorranoan.  Tbe  bulb 
varioK  in  »ir.o  from  that  of  a  child's  bead  to  ihnt  of  the  llsL  It  is  cow- 
poted  of  numerous  layers  or  scalc«,  which  separate  wbon  it  is  sliced  for 
drying.  As  kept  in  tho  uhopm  squill  it  iu  horny  flakes,  of  a  white  or 
rod  color,  becoming  leathery  when  wot,  and  having  an  acrid  bitter  tOBle. 
It  yields  to  water  anri  alcohol,  nnd  nlso  to  vinegar.  Scillitin  h.as  boen 
aMortcd  to  bo  tho  active  principle  of  squill;  but  the  sci/iiti'n  of  different 
nuihors  is  divorso.  According  to  Ituil.  there  are  two  active  principles 
in  squill,  ono  of  which  bo  names  Scillitin,  representing  the  diuretic  and 
expoctontnl  properties  of  tho  drug,  while  tho  toxic  and  irritant  prop- 
erties rosido  in  a  substance  which  he  calls  Sculein;  recently  (^Arch.f. 
Kcper.  Path.  u.  Pfuirtn.,  xi.  2Z)  C  V.  Jnrmersted  *  has  described  a  now 
principle  from  squill  {Scillnin'),  and  Morclc  has  sold  throe  substmooos  u_ 
derived  from  squill, — Sdllin,  Hcillipimn,  and  SciUitoxin.-f 


■  Jdrmontol  tlilo  tbat  hii  leilliin  lacr«<kHi,  uiil  aitonrardl  lUuinlibel,  Ucod-prMaun, 
tmiulng  Tainlling  iui<l  iiurging,  uil  Aniillr  pnrttjici  tbe  baut-mnMl*. 

t  Dt.  FnininUller  bo*  rcporlaJ  iUmomliiliin,  1S70,  xiIt,  SID)  •  xrlw  of  wrparimnts 
mado.  upon  ponuni  lulTcring  trom  vkiiaui  kiluepU.  wilh  tbo  teilllD,  iclttlplcirlB,  ud  kdlll* 
toiln  •>(  Monk,  lis  Toao't  ili*!  loinitolii  In  dom  of  D.41  gnia  Httil  m  ■  nibtr  ■nonrtal« 
diutolS^  ■nd  rrrqiKntl;  oauiod  (iddiiiSM,  1i«k4iu:b<^  kad   loM  of  kppMlla;  wUlla  immsJ 
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ruTUOLOQiCAL  AcTiOK. — A<!Oor<lmg  to  tbo  oxporira«nU  of  Chateau 
(^inotod  by  Still^)  aiitl  of  MnntUi,  nquill  En  polaonoua  dnw  produces  in 
dogs  and  otli«r  of  Ibo  Inwor  animida  vomiting,  tben  purging,  dulaeaa, 
Blupor,  intormitlcnl  piiriilyeis,  convulsions,  and  finally  death  lu  the 
coiirM  of  twelve  or  Hftcen  liours.  Tb«  lempcnituro  alwa^'a  fjulla. 
ProfoMOr  SchrolT  (  Wwhoiblatt  dcr  Zeitichr.  tier  k.  k.  QaellscK  z\t  Wien, 
1864,  p.  421)  ha*  ri-in von tigii toil  thi.i  subjixil,  using  alcoholic  cxtracLa 
of  ibo  rod  and  vrhitu  MrjiiiU.  and  uUo  iho  riciUitin  of  Merolc  FiAoon 
grains  of  Iho  liittcr  ciiuscd  iu  a  viijoroim  nihhit  groat  w«<ilcn<His,  inydri- 
nsis  and,  after  an  hour  or  ho,  tromoni  grudiiully  becoming  violent,  par- 
tial stupor,  labored  breathing,  and  KiiuUy  doalli;  twonly-thrttu  grain» 
cauMHl  in  another  rabbit  sinking  of  ihc  pul.-«o-  and  roapiraiion-mto, 
mydriasis,  diuresis,  and  doath,  procodod  by  the  other  symptoms  noted 
in  tho  prorious  caho.  Tbo  alcoholic  i^xtrnot  (Hftcon  grains)  catuod  (JtK, 
eit.,  424)  in  a  large  rabbit  decrooso  of  tho  number  of  respirations  por 
minuto,  with  rise  of  tho  pulaft-rato,  oarrowing  of  tho  pupil,  somi- 
stupor,  and  fiuaily  death.  On  post-morlom  oxaminattun  of  r.ibbit« 
killed  with  tho  scilliiin,  erosion  of  tho  gastric  mucous  membntno, 
pericardial  and  sub-plcuml  hcmorrliagea,  pulmonary  apoplexy,  bloody 
urine,  and  bypenemia  of  the  kidney  and  bruin  wore  found.  Id  rab- 
bita  dcatroyed  by  the  extract,  gastric  erosion  and  the  various  hemor- 
rliago*  were  wanting.  It  eeoma  evident  that  the  sotlUtiu  of  Merck 
do<M  not  roprosenl  squill.  In  n  memoir,  which  I  have  soon  only  in 
abstract,  Dr.  JIiincmaDn  slaloa  that  tho  extract  of  stinitl  has  no  oxpoc- 
tornnt  properlivif,  that  itavts  on  tho  heart  like  digitalln,  that  its  diurotie 
powcra  nro  dopondoot  upon  its  action  on  the  clrcuhiUon,  and  that  both 
in  largo  and  in  smalt  doses  it  uniformly  produces  a  rise  of  lomperaturu 
{DtuUehe  Med.  Wochcns.,  No.  13,  187fi ;  abstracted  Lond.  M»l.  Jiec., 
1876,  p.  120).  Uusomann  also  finds  commercial  ecillitin  very  uncor- 
Cain.  These  statomcnta  roecivo  confirmation,  at  least  in  part,  f^-om  tho 
rcaoarchos  of  C.  Lupinski,  who  has  found  that  scillitoxia  is  a  poworflil 
stimulant  to  tho  peripheral  vRsi  tn  the  frog,  causing  slowing  of  the 
putso,  and  in  certain  doses  diastolic  cardiac  aiTCst,  and  in  the  dog 
Blowing  of  tho  heart.  Largo  doses  cause  in  tho  frog  totanio  contrac- 
tions of  the  hoart.  lie  also  found  that  in  tho  dog  hirge  doses  finally 
paratyxe  tho  peripheral  vagi  and  produce  a  rapid  pulse.  The  arterial 
proastirc  is  increased,  partly,  it  is  affirmed,  by  tbo  incroa'^ed  cardiac 
ona-gy,  and  partly  by  a  periphorally-produood  vaiio-motor  contniclioa 
(J/offnutnn  und  Schwalbe's  Jahresb.,  1883.  123;  from  tho  Russian). 

Clinical  oxporionco  has  established  the  fhct  that  Id  small  ropoatod 
dosos  squill  is  diuretic  ss  well  as  expectorant.  Tho  remedy  is  evidently 
a  Btimiilanl  to  the  kidneys,  and  in  ovordosea  causes  an  irritation  whosu 


t4  b*  darold  of  ilmrelio  propcrliet;  whiJo  a  (Erdomfl  of  &  tolntloD  of  flci1H[]lorln  iD  r*t«r 
(on*  pftrt  In  ttlf)  uUnlnlntotBl  b;iioJ*rmis[lj>  uaunllr  miuoil  *  great  How  pf  urlDt^  irl(tia«t 
Mtm  wrll  l7Bptoiai  tli4ii  loino  imartlug  nt  tbs  plug  of  Ir^Jmllon. 
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resuit  Is  tcaaantng  of  Lha  iic«rotIon,  ewan^  bloody  urino,  or  abeoluto  sup 
prsasion  of  uriitc,  aceonJiitg  to  the  iugcHtcd  dow  of  the  poison.  Iim 
diurotfo  ucllon  has  boon  noted  In  animola  by  SohrofT  and  by  Chiaronii 
(quoted  by  Slill^),  and  thcro  ean  b«  no  doubt  as  to  the  power  that  squill 
has  of  increasing  tho  watury  portion  of  tho  tirlnfl.  I  know  of  no  nludiw 
upon  Ita  action  on  the  uriiinry  ftollda. 

Thai  th«nclh'o  priiiciplvti  of  nquill  are  absorbed  b  proved  not  only 
by  its  action  on  the  kidney)*,  but  aUo  by  thu  fact  that  lu  eharactoneTic! 
efTocts  on  thft  «j-«ioni  huve  boon  scun  to  rnUnw  its  oxtvntal  nppliciition. 
(Sec  Still*,  Thfrapfiitici,  2ii  cd.,  vol.  ii.  p.  !>34.) 

TuEiLiTKUTicsJp-A^  «  diurotid,  8i)Hill  i*  in  frrcMl  enpttta.  and  js  oops- 
«ia)Iy  employed  In  cnws  of  dressy  whoro  tho  cuadllion  of  tho  B3r<!tem 
is  atonic  and  where  tboro  is  no  disease  of  the  kidney.  ProfcMora  Goo. 
B.  Wood  and  Chapman  roconiniondil  vory  stronijly  in  rnsoe  of  se/£U£ 
fffUfiein  into  tho  pleura  or  the  ^crieardiam  dependent  upon  chronic  in- 
^mmation  of  tlio  mombrane.  In^hwo  mea  it  may  often  bo  advsn- 
togcoiisTy  cgmbipod  wiili  culomcl.  The  eombinotion  of  mbUI  snd  diyi- 
jglia  is  very  ofHciont  in  .  n  ..  t-  dropsy.  The  one  contra-indiotttion  to 
tho  use  of  squill  is  tho  existence  wany  form  of  Bright's  disease  or  of 
aculo  irritation  of  tho  kidney. 

ToxicoLooy. — Overdoses  of  equiil  produce  violent  purging  and  vom- 
itJag,  witli  abdomiual  pnin,  lessoned  or  almost  suppressed  socrotion  of 
bloody,  albtiminouM  urine,  and  very  niarketl  reduction  of  tho  pubo-mu^ 
esding,  it  may  bo,  incoUapso,  oonruluiouR,  and  death.  According  toi 
HuRcmntin  ( Toxiroh^e,  Titl.  i.  pT* l5),  twenly-four  grains  of  it  bav*' 
brought  about  a  fatal  rMult.  Tho  trcalin<-iii  comtSittd  In  tiie  evncuation 
of  tho  stomach  and  bowels  by  ipecacuanha  and  castor  oil,  if  naluru 
has  not  already  AilQIIod  the  indication ;  the  titso  n»n  of  opium ;  tlio  ox- 
hibition  of  largo  quantities  of  wntor,  for  its  action  on  thu  kidneys ;  and 
tho  usual  measures  for  tho  relief  of  gastrOK>ntcnli>s  if  much  londor- 
Dees  bo  present.  Eariy  in  tho  poisoning  ntre  should  be  cxordsod  in  tho 
exhibition  of  alcoholic  stimulants,  for  fear  of  increasing  tl>s  gastric 
irrilalion ;  during  Iho  stage  of  collnpto  they  may  bo  imperatively  de- 
manded, nnd  with  their  use  should  be  combined  that  of  dry  heal 
applied  oxtornally,  and  of  the  other  usual  measuros  of  relief  dnnng 
collapse. 

ADUi.tisTHATion, — As  a  diurotio,  squiil  should  bo  givea  in  solid 
form,  two  grains  every  two  hours,  tho  doso  being  gradually  incroasod 
unlil  aorao  nausea  is  felt.  The  preparations  of  squill  ore  tho  tincturt 
{TinctKra  ScUlee, — 1  to  6.6,  U.S.),— doso,  nfix  to  mxx;  the  viney^ir 
(Aceium  Sfilla: — 1  to  10,  U,S.),— dose,  ijx  to  tjxx;  tho  syrap  (^Eynipuj 
Scaia,  U.S.),— doso,  f^ss  to  f^j ;  the  Jtuid  extract  {Extractttm  Scitim 
FMdum,  0.S.), — doso,  sji  to  tijlii. 


I 

I 

I 


DioiTALis,  in  its  general  relations,  has  already  boon  suRlcicnily  dis- 
euaacd,  and  it  remains  only  to  speak  of  Its  eroplo^'ment  as  a  diuretic.  I 
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,  In  lb«  linit  pUwo,  It  should  bo  distinctly  undentood  that  It  hn*  no 
IctftonHivp  effect  whatoTcr,  ehhfir  upoo-lluLJUture  of  iho  worotion  or 
L^pmi  «lii>  mttfWB^  rjftnmhrnnft  oyor  wliicK  tlft.  MprntioaJ]')'"'"-  1"  •>t^<^'' 
wonb,  wbsn  it  hu  any  ofloct  ijj*  pup-'y  *  V'^ntgOF'?  i^iiii-^-tJi',  dimply 
incrcinsiiif^  the  watery  portion  of  the  urine.  Thiit  digitnliK  haa  direct 
diiinilic  properties  <-nun<tl,  I  think,  bo  douhlod.  K^r  <!"■•*  '*  ""^m  Iff" 
ftytaiii..Lhiil-iU*rica  grv-iitly  in  their  excroiwe.  no  thai  when  girento 
^OTMOns  ja  hwilf.h  it  will  wwnatJmM  nroaJUOC  fri.>i!  cliu^l'^t:^  itiiil^^QLAt 
other  tJmw  faij  t.)  iJt>  b<>.  Another  point  to  be  ;  .iti-ir:u]!ly  lurmo  in 
inind  daring  iUi  admtnistrAtion  is  the  fnct  thni,  Ijlci  ul  Hi  i  ii  i  i  roc  It 
jtf  digitnliB.  diumsiB  ia  y^gry  glowly  indiici  i),  .nil  !(■  viiry^icr»iBtf;iii  when 
prodwcod  by  the  ortJinnry  cnutiouM  mcUioU.ul  .Timniistmtion.  The 
diunwiH  of  (ligi  talis  is  not  nimply  >  ryult  af  \ff  :i<  :i  i  III  liio  circiiliu 
£ion,  si^ncfl.  it  "ill  -^  'nctimcB  appear  bcfpro  the  cjrctilution  isMnsibly 
affected.  At  till,  ''iiruo  timo,  it  is  very  OTidoDt  that  in  dlecaao  the|!ood 
j  flfitat  of  digiiatia  upon  the  ronal  orpins  is  often  in  lai^e  moosuro  d^uo 
to  ita  action  upatx  tb.c  heart.  Thu^s  in  dropsy  ftnim  a  dilnted  bc.-irt  th? 
renal  f;land-ccllfl  cnnoat  Hccrote  boeauito  th(>y  are  not  euppliod  with  tho 
proper  kind  and  quantity  of  blood,  their  circulation,  like  thnt  of  llio 
remainder  of  tho  body,  boiuff  nearly  Btai^nnt.  If  under  those  circum- 
■tonoea  digitalis  be  exhibited,  and  the  circulation  bccomoa  conipam- 
tively  A^o  and  active,  the  resultant  diuresis  is  wrought  out  ihroii;;li  a 
double  mechanism,  partly  indirectly  and  partly  diroctly  produced  tiy 
tho  <lr(ig.  As  a  con.'4ei|uenoe  of  these  facta,  the  citniciana  have  long 
aincv  practically  determined  that  digitalis  !«  eopecinlly  valuable  um 
B  <linr«lic  in  ciirdiae  dropft/.  Digilalta  Is  also  very  wucful  in  reiuU 
ianptjf,  both  in  the  anbacuto  and  In  the  chronic  form.  Of  coutm,  like 
•TOrytJling  elae,  It  ftvquenlly  fmh  in  ihcKC  variotioa  of  Bright'*  diiwaa^ 
bat  Oortainly  it  should  nlw»j-s  bo  tried.  Profvasor  Goorgo  D.  Wood 
afwcrts  thnt  he  has  seen  cawcM  of  "  what  appeared  to  bo  dootdod  and 
obstinate  attacks  of  liright's  dieiviso.  with  universal  dropsy,  and  a  neon- 
ngSted_with  scarlatina,  which  jricldod  completely  and  permanently  to 
the  use  of  digitalis."  In  acute  supprfsshit  of  vrtne,  digitalis  ia  ofl«n  a 
Yory  valuable  remedy  when  applied  o.xtomally,  especially  when  the 
stomach  refuses  to  retain  modioiDes.  At  the  same  time,  it  should  be . 
remembered  that  large  doses  of  the  drug  usoii  in  this  way  eoinotimcs 
{B(luce"very  alarmini;  aymptoms.  FlnoncU  saturatud  with  the  tinctura 
may  be  applied  to  tlie  abdomen,  or  poulticc4  of  the  loaro*  may  be 
similarly  nwd.  I>r.  Letite  (Pgi/rhftl.  and  Mrd.-fjtg.  Joun*.,  1875)  says 
that  he  has  boon  accustomed  to  use,  oven  in  ebildron,  four  ounce*  of 
tIkD  best  English  loavcA,  and  with  n  quart  of  water  "  make  a  poultice 
vhioh  extends  all  round  the  body,  and  from  tho  thorax  to  tho  pelvis." 
Only  in  desperate  eases  is  suoli  heroic  use  of  tho  remedy  warninlnble. 
Dr.  E.  F.  Fannell  hna  aoen  iBrit.  Med.  Joum  ,  March  11,  1871)  almewt , 
fatal  collapse  produced  by  the  estomal  tue  of  an  ounce  of  (he  tinctnr«^ 
in  a  case  of  renal  dropsy. 
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AoMixiSTaATiON. — ^Tho  doao  of  th«  powder  of  digitalis,  a»  a  diurotio, 
,i8'tbree  grains  a  day  (in  divided  doAcs),  increaMd  b^  ft  grain  every 
Booond  or  third  dny,  imtil  somo  nonsiliie  ufTucts  arc  manlfoAU'd.  The 
iolVmion  or  tiio  tincluro  may  l>o  HulMtllitced  for  lliu  powder,  in  oorrv- 
sponding  doM.  Digitalis,  in  tlie  ronjorlty  of  cattcs,  in  boat  giv«n  In 
imbioatioa :  in  cardiac  dropsy  it  ia  much  moro  elRciont  if  given  with 
[[uil) ;  in  ronal  diaoasce  llio  bitnrtnito  of  polnsulum  may  bo  oxiiibitod 
Bimultancotisly.  While  our  prcecnt  knowledge  of  the  physiologieal 
action  of  digitalis  is  in  accord  willi  the  aneertaincd  otintcnl  fact  tliat 
it  is  safe  to  give  the  drug  cantlouHly  in  the  kat  Htogcrt  of  vunline  ex- 
haustion, yot  it  should  never  be  furgotton  that,  nil  a  diurottc,  digilnlia 
BomelimoB  ruAiscs  to  act,  and  that  it  ia  powtibto  to  produce  the  meat 
profound  dopronion  with  It  without  inducing  the  dtwlred  result.  It  ia, 
therefore,  worae  than  uactcaa  to  persist  wIlli  the  medii-ine  to  the  daoger 
of  Lliu  patient  allvr  ita  eonstitulional  etTucta  have  bcun  diatinctly  pro- 
duced .andjuLdiurcaiaJia^^CCKacd.  Tho  diuretic  external  uto  of  dl^- 
tali»  is  made  hy  putting  a  poullico  of  an  onnce  of  the  ftroah  leaves  upon 
tho  abdomen  of  tho  patiL-nl,  or,  preferably,  flannel  elotbs  wrung  out 
of  tho  infU-iion  niny  be  applied  to  the  aamu  part  and  covered  wHtb  xilod 
Kilk,  or  half  an  ounce  lo  an  ounce  of  the  tincture  may  be  oprinklod 
upon  previouxly-moiiitened  Hpongiopiliii.  In  either  ease  ihu  applica- 
tion xhouM  not  be  allowed  to  stay  on  for  more  than  eight  houn,  ut  the 
cspinition  of  which  period  it  should  bo  rvmovod,  to  bo  roplaucti  nl  tho 
end  of  nix  bonrs  if  no  ofTect  has  been  pruducod. 

SCOPAEIOS— BROOM.    U.S. 

Scoparius  is  Iho  dry  lops  of  Oylisiw  Scopnriiw,  or  the  common  brooiD- 
plantof  Europe,  which  is  ctillivatod  in  thin  country  and  hax  in  somo 
places  CKcapod  from  the  gnrdcns.  It  occunt  aa  grocnixh  twtgM,  tvlth 
minute  downy  leaves,  hiM  a  hitter  nnimooua  taste,  and,  when  bruised,  a 
poculiar  odor,  and  yields  itn  virtues  to  hot  water.  Dr.  Slonhouse  i\i»- 
covered  in  acopariun  a  neutral  cryotallixablo  principle,  ScofMrin,  wboM 
phyniological  and  therapeutic  action  haa  not  been  auffidently  invoNti- 
gatvd  in  order  for  ua  to  an-iv«  at  a  powtive  conclaaion,  but  which  njv 
peiars  to  represent  the  purgative  and  diurolie  influeneoa  of  tho  drug; 
also  a  liquid  alkaloid,  Sparfeinr^  which  hn*  already  boon  discusaed  nudor 
the  hood  of  Cardiac  Slimulunts. 

Id  very  largo  do«w,  acoparius  prndnces  in  man  ftw  purging,  and 
evon  vomiting;  hut  as  ordinarily  administered  il  in  Kimply  a  most  offl- 
cient  hydra;;ugiic  diuretic.  It  is  mnch  n»od  in  gencrul  itropty,  niid  ia  ODO 
of  the  mo6i  rclinblo  remedies  of  tho  class,  seldom  failing  nnloaa  the 
eiructural  loeions  are  such  as  to  prevent  any  diuretic  from  nctjng.  It 
is  boBt  given  in  decoction,— half  an  ounce  of  the  tops  in  a  ])int  of  water 
boiled  down  to  hnll'  a  pint.  Of  this  an  ounce  may  be  given  every  throe 
hours  until  some  effuct  is  produced;  or  a  (luid  extract,  wbicli  is 
oH'Cinal,  may  be  given  in  hnlfilruchin  doMs. 
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CalOUCC.  a»  a  Diurtiie. — Miiny  yonv*  ago  I  hornpoutic  wriUra,  Dolubly 
Sr.  G«oixe  ^-  Wood,  cluimvil  that  the  coinbiDation  of  di^talis,  squill, 
and  ealomol  yiold»  in  tfao  trcatin«at  of  dropey,  *^  fTllwIa)^  "^C  Fif- 
dUo  dropsy,  Hinwitin  nfiiljf  pffiPt*  ■■'p"'-inr_*''  Mlhcr  of  the  Tegcuble 
produoU  alone;  but  to  Dr.  £.  Jondi-assilc  (Deutxh.  Archio  Klin.  Med., 
fid.  xzxviU.,  1886)  belongs  the  HpecinI  credit  of  directing  thu  atteDtton 
of  Ui«  prot^a«OD  to  the  great  pmctical  value  of  calomel  iih  a  diuretic. 
Tbe  paper  uf  JeodraaBik  ha§  beoD  followud  hy  iiiitnorous  urciclvM.* 

Tba  method  in  which  the  calomel  acts  may  bo  variously  oxplainvd. 
Dr.  Noel  Pnton  {Brit.  Med.  Journ.,  ii.,  188C)  buliovee  tliat  the  mercury 
incrwutos  the  fonnntion  of  biluaucrelidii  aiid  of  tiri.>o.  If  lhi«  be  io,  ttie 
iDerrased  production  of  urta  nalurully  provoker  lui-reosod  diui-csLB.  The 
mercury,  how«v«r,  probably  acta  directly  upon  the  cells  of  the  kidneys, 
[trovoking  thorn  to  increuMt'd  Mjcrotory  olfort;).  According  to  Drs.  Braaso 
and  y!\rt\i  {Compl.-Uend.  Soc.  Jtioto<j.,  1887),  when  moivury  is  given  hypo, 
dermically  in  large  du»o  it  hooo  uppeurs  iu  the  urine, which  is  markedly 
increased  in  quantity  j  if,  an  not  raroly  happens,  tbe  urine  becomes 
ulbuminouB,  excretion  of  morcui-y  at  once  ceases,  albumen  and  mercury 
never  co-esiitling  in  the  urino.  Dr.  Silva  (C'enfm/fc,  Klin.  Med.,  ix.,  1888), 
experimenting  with  deHbrinated  blood,  fiado  the  addition  of  a  mercuric 
salt  causes  tbe  kidney  vessels  to  dilate,  the  Ion)  blood-pressure  to  Hae, 
and  secretion  to  increase.  Moreover,  it  ia  oertain  that  mwrpuriala  in 
cxceas  cauao  diisguamative  nephritia ;  «>  tlmi.  It  mm^  ho  concluded 
lliat  these  proparationa  either  atJmulate  or  irritate  the  ronal  iwiratory 
slmctllTC  imciJrdiny  to  'hn  nmnum  prwiinnl. 

All  preparations  of  mercury  appo>ir  to  sharo  in  the  diuroltc  influence, 
but  Biogunski  bns  found  that  the  olfcct  ismost  active  al^er  subcutaneous 
injections,  and  least  so  sAor  inunctions. 

In  practice  it  has  been  found  essential  to  give  the  mercury  in  fbll 
doses.  Dr.  Jones  administered  six  grains  of  calomel  a  day;  Dr.  Jen- 
drassik  as  much  as  nine  grains  a  day,  continuing  the  treatment  &om 
three  to  twelve  days.  As  purgation  inlerferea  with  diuresis,  it  Is  som<^ 
limea  necessary  to  guard  with  opium.  It  hiiH  boen  nolioed  by  Bieganski 
that  disease  of  the  kidneys  prevents  !hi.'  diuretic  action  pf  the  mtr- 
curinls,  whose  use  should  indeed  be  coiifinod  to  cariitae  droptg ;  and  even 
Ta~tEi8  uOeciion  the  old  combination  of  digitalis,  squill,  and  ealotnsi  la 
probably  jirefeniblo  to  the  morturv  aluno. 

The  action  of  the  treatment  upon  the  gcnornl  system  is  said  to  he 
very  happy;  the  nioop,  uppotlto,  and  digestion  rapidly  jmprQ.yJDg.  I 
have  mj-solf  seen  very  goocTeffects  from  the  long-continued  nse  of 
minute  dosc^  of  mercurials  in  chronic  cardiac  affections  n-ithout  dropsy, 
rDBuIle  which  I  have  atiribuied  to  the  action  of  the  drug  upon  the 
digofttive  organs. 

*  »*a  Dr.  T.  JoDM  (0n'l.  MtJ.  Jiinn,.,  [i.,  I88G),  Dr.  Wlwlj>kw  Blagitiikl  {Dt<-t*t\- 
KU:  tf'rf,  Bd.  ilili.,  18SK),  Dr.  R.Stlniilni;  (/»,^.),  I.  l>al(C«ilra», /.  Qh.  TkiT»p.,\M\l), 
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Blatta, — The  driod  hodinn  oT  thu  BlutUt  <n-i«]italii<,  or 
luiTfl  loiij;  buon  populu-l^  uHod  In  Rumiu  mt  a  rvmedy  for  </ro/M>jr.  Bog» 
molow  found  ii»^tlirtin  n  j^ty|(*lliii»  prinp'l'*"  which  ho  called  J^^ihjfdn- 
g^*  Under  tlivir  influonuu  the  swuat  and  uniiv  urc  suid  to  bo  gtunllj 
iuCTMMd  nod  the  dropny  rupi(]|y  to  dinppoar.  When  tbo  nrino  ooa- 
taiaa  ftlbumoD,  lliiH  in  gruutly  luctsonod  or  diMtp|>cara  ontiraly.  The 
proper  <lo!'C'  is  unoortuiD.  Bogumolow  (^Lond.  MeU.  Record,  1877,  p.  M!) 
givos  ibur  UDd  ii  Uidf  gniiiit  Uirvo  limes  a  diiy  to  vbildrBO.  Pralttlilf 
litloon  to  twoDty  gruioit  daily  ia  ubuut  llio  proper  commonciu]{  dose 
tlu)  adult. 


% 


Spibiths  .Ethbbis  ^'iTROBt,  U.S. — Stcat  Spirit  of  Nitre  wUI  bo  «o«> 
Bidered  Ja  tbo  oUaa  Diajihoretics,  id  detail  SulBce  It  fur  tbo  prosMt 
toatatD  that  whon  givun  ip  n  "'"jyl"  lfl''|p  'Icr*  I"  leospoonflil  toa  tsblo- 
spooQful)  uiid  thttpuueiitftlt«rwiLrd«  kept  cool, sweet  •pint  of  oitn  act* 
M  a  modamttily  ofBcintii  .iini->Jij.^  iijgrvwiig  tlie  wntoty  portion  of  th* 
urina.  but  nut  to  vuuh  uii  uxtont  an  to  rondur  tho  drug  svailable&r  dm 
by  itwlf  ill  dropsy.  It  acts  upon  tho  kidneys  as  a  mild,  8oothia| 
stiQujaiit,  and  is  inoslJy  omployoil  as  an  adjuvant  to  more  powerihl 
diuretics,  or  by  itself  wbuu  Ihei-o  is  simply  diminished  roual  oxuretloa 
of  fViDCtional  origin,  or  when  tho  kidneys  suffer  fh>tii  slight  congeatioo, 
as  shown  hy  aching  id  tho  loins  vitbout  other  mora  serious  aymptom 

Jaborandi.  Digitalis,  ^rophanthua,  and  Caffeine  are  all  actire  and 
powerful  diuretic-B.  (For  diacuaeion  of  each,  the  reader  ia  referred  te 
the  respective  artioles  upon  tho  subject.)  TkeobromtHe  in  an  alkalowl 
allied  to,  but  probably  different  ttota,  caffeine,  wbieb  Dr.  C.  Gran 
(^Therap.  Monatth.,W.,l8SO)  e>tatcs,  when  pure,  lo  be  absorbed  witbdiA- 
culty ;  but  which,  when  absorbed,  acts  as  a  powerful  diuretic,  withcnil 
iiiRuoncing  liiu  lu-urt,  by  direct  action  upon  the  kidneys.  GmiD  aLw 
stales  that  the  double  salicylate  of  theobrouiiua  uud  sodium  in  daily 
doeos  of  six  gmmineti  is  readily  aliHorbed,  acts  as  a  powerful  diurDtic,aad 
has  few  poisonous  propnrliei*,  although  in  rare  eaiwn  it  causes  a  MuU 
giddiness.  This  is  iii  acennl  with  tho  rcMultii  of  U.  Scbrdder,  wbo 
a.wei'tod  that  theobromine  is  u  more  powerful  and  cunlinaotui  diorMit 
than  is  cnfTeioe.  Under  Ihc  name  of  (iiuretmc  there  has  appeared  ineoM- 
mei-co  a^aljcylale  of  sodium  and  iheobromine )  according  to  Kouiodig^ 
I'umeraDta  {Bull.  Thirap.,  Aug.  15,  IMI)),  this  diurotiDc  contains  fbrty* 
four  to  forty-eight  parts  of  theobromine  lo  the  buodrcd.  Other  allied 
preparations  of  commerce  contnin  only  thirty  to  thirty^eigbt  partsof 


■  J.  Tiobvrniiniiflw  {ScimiJi't  JaSri.,  exfii.  Hi]  tM*a  that  ba  hu  lti»*il  fat  tha«i»k- 
(Tiiuti  ■  iviy  pawertiil  poUoD,  Blaiiie  ncid,  (thiiih  )in»luca*  In  'ngi  pu«lfii(  of  tiu  had 
*nd  niotor  tuirrnan  ivflcm.  In  (lia  ruainiail  iinall  doH*  ilo*  (Ik*  pulM  wtihoal  ■>■(- 
ing  tba  v»e'f  *>><)(  lur^jo  dom  parnl.Tip  ili»  tilhi  u)d  innrrun  (b«  p«lM-rkl*.  TW  Vanl- 
jirtuors  1j  rwluiKpi  by  n -lirMl  imli'in  upon  Uit  vu«>ni'*jjt  eoMn.  TtaB  tMrMlua  .if 
iuerwMil  frum  II«»-  to  ninvfuld  hy  vita  nodtmU  >li>t«* 
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tbeobromino,  nltliou^h  Uiooi-otic»Ily  th«  doublomtlt  Aboul<I  i?o»tj(iR  forly- 
Rine  and  forty-sevon  parts.  Kouioilig-Pumvntntx  ooofinns  Iho  viiliio  of 
the  proparatioQ  aa  a  ^^try  at-tiyfi  t|iiiri.>ii',  which  acU  directly  upon  tho 
'  ^pnal  ai^^rntinrr  '"'"°  It  is  bcBt  admiaistorod  in  u  cup  of  choculato  or 
nallk,  at  the  close  of  a  repasL 

REFRIGERANT  DlOllETIOS. 
POTASSIUM.    (E.) 

The  snitfl  of  potiusiuni,  lilcu  lim  HuUtaiiou  itovilf,  arc  Tory  poiaonoui 
to  the  lower  animals.  Ac-cording  to  Dr.  Puul  Guttmanii,  Uiuy  arc  all 
exactly  alike  in  the  charsctvr  and  the  intianitjly  of  their  action;  but 
l\l^th(^r  expori mentation  is  wanting  boforo  thin  point  can  bo  conNidorod 
ss  decided,  and  I  havo  proforrod  to  study  tho  bromido  entirely  separate 
from  its  conftcnere. 

In  tho  eicporimonta  of  Podocaopow  (TircAow'a  Arekiv,  18B6,  Bd. 
XXXV.  p.  4G0)  it  was  found  that  one  cubic  centimetre  of  a  solutjon  of 
the  chloride  (one  lo  five),  Riven  to  a  froi;  by  the  Btomacb,  would  in 
eight  minutes  cau§o  abolition  both  of  voluntary  and  of  roQox  movo- 
'  iDont«.  Alter  from  fifteen  to  twenty  minutes,  cardiac  wrest  Dcc-urrod, 
Upon  mammals  similar  results  wore  obtained,  but  the  abolition  of  nto- 
tilily  was  apparently  not  bo  profound  as  in  the  frog.  Thus,  four  or  firo 
drachma  of  the  chloride  of  potassium  injected  into  tho  stomach  of  tho 
dog  caused  bloody  bIooIb,  reduction  of  tempomturc,  muBcular  wcaknoss, 
and  dentb  without  convulsions.  Although  in  raoal,  If  not  all,  of  tho 
rsported  coses  of  poisoning  by  potash  salttt,  the  moHt  prominent  sjnnp- 
toms  are  those  duo  to  the  local  action  upon  the  alimentary  canal,  yot  it 
would  ecem  that  poi^nnouA  dtKtott  act  upon  man  aa  upon  othor  mainmala, 
fia  great  fe^lyl9i)|9Hs  of  pii|jn)  and  lowering  "i"  tftmpt^r^mrft  lijivo  been 
potpd  aa  constant  iiheaomona. 

Circvlation. — The  most  marked  action  of  tlio  potath  Milts  b  upon 
the  heart.  When  a  frog  is  killod  by  n  salt  of  polash,  tho  heart*  ii 
arrested  tn  diastole,  according  to  both  I'odocaopowf  And  GuLtniann. 
The  blood-current  bolbro  death  is  greatly  lessened  in  force,  as  was  deter- 
mined by  Podocaopow  by  watching  the  cii-culntion  in  the  web,  and  by 
oomparativo  experiments  in  regard  to  the  rate  at  which  blood  flowed] 
from  wounded  vessels  in  puiitoned  and  in  unpoisonod  frog«.  In  mam- 
mals, potash  influencoB  iho  hoart  even  more  markedly  than  in  cold- 
blooded animals.  Ten  or  fifteen  grains  of  the  chloride  quickly  injected 
into  the  jugular  vein  suffice  to  produce  instant  cardiac  death.    Accord- 

*  Tb«  poiHiDoui  inl1ii«nc«  of  pitaih  ayao  Ul«  bmM  WM.  I  boltOTa.  Ilnl  iltiMiTdrKl  hj 
Ulack  [Omipit: tlt-<l*i,  mS).  »Dd  bKj  bwvn  eMiBnnad  bj  Briiivlinnliil  (Ai-nuairt  dr  Tkira^ 
pnlf^nt,  1M4),  by  Urnndnta  |ltabln'«  Jmtriial  d*  CAnalamit,  1SU4},  by  UabutosB  {L'Umit* 
MMieale,  lti;i).  xhI  bj  ollisn. 

t  Tirtiom't  A'fhif,  lU.  iiilt.  It  ii  {.niper  l(i  nirDliun  IfaX  PuiloHqwif  ilaCn  i<n  p.  SO) 
tbftl  tb*  UTMt  (•  •oinvllmn  (^•tollc,  (omaUmM  diMlolio,  allbiia|h  od  p.  11 1  )m  uint*  IbM 
tba  urmt  n«i«r  oooun  la  •jMal*. 
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ing  to  Auberl  and  Dohn  {Pfiiiger's  Archiv,  1874,  p.  123),  fVw  ft  few 
§ecotidB  before  complcto  BUS|>ciiflion  of  movtMnonl  thoro  arc  irrvf^Ur, 
"  stonoy"  coDvulsioiiB,  which  rua  Ihrouf^h  tho  heart  in  n  sort  of  pai- 
Btattic  manner  with  gi'oat  rapidity,  but  b»vo  no  eSuct  in  expelling  tba 
blood.  A  curiouB  fnct  discovered  by  Aubert  and  Dehn  is  that  Ibe 
ofli>ct  of  the  potaob  ia  not  pcrmaucnt  imleas  it  has  continued  a  c-crtaiD 
loDgth  of  time.  Thus,  a  bound  rccoived  iDlo  ita  jugular  a  fata)  do«e 
of  the  chlondo  of  potoaoimn,  and  ton  scoonds  aft«i*  all  puIsalioDS  Lad 
ceased  the  crural  artery  of  a  eeoond  do^  naa  coiincotod  wllh  ibu  jugo- 
tar  of  iho  poisoned  animal,  when  the  Iicart  rocommooood  iu  move- 
inonts,  only  to  coaso  a^iii  aflcr  a  time.  The  action  of  a  poisnnouc 
do«o  of  potash  upon  the  licuirt  appears  to  bo  a  local  one.  Truiil>c  found 
that  when  death  in  lUo  dog  was  produced  by  injection  Info  llic  jugular 
Iho  heart-musclo  falliid  eiitiiuly  to  nsitpond  to  vluctricity.  In  thin  caso, 
howorcr,  the  heart  received  at  once  the  full  do»e  of  the  poinion,  and  the 
caroAil  oxporlinenlA  of  Podocaepow  and  of  Giittmatin  liavo  sbonn  that 
when  the  potash  i»  introduced  gradually  and  in  the  more  ordina 
methods  into  llje  circulation,  the  contractility  of  ibe  cardiac  m 
although  very  much  impaired,  is  not  at  the  time  of  death  on 
detttruycd;  In  tvogs  it  ia  loss  affected  than  in  wart.i -blood ud  unin 
Gnttmanu  has  found  tliat  previous  section  of  the  vagi  haa  uo  iiiflucuM 
upon  the  action  of  large  doses  of  potash,  which  therefore  catue  diiutoii 
arrest  by  a  direct  impression  upori  the  cardiac  mutde. 

Although  llie  effoL-U  of  large  <\i>»Kii  of  compounds  of  polassium 
the  heart  appear  to  bu  niude  out,  dclinite  Itnuwlcdge  in  siill  wan 
in  regard  to  smali  doses.    Traubo  {GeMmmclle  Btitr&ge,  Bd.  i.  p.  3Sfi) 
aSHOrle  as  the  renult  of  bis  cxpcrimcnl-t  that,  Snjuctcd  iuto  tbo  blood  ia 
dosofl  of  two  or  three  gniimt,  the  nitrate  of  ptitattaium  produces  a  AD 
in   the  pulse  and  a  rise  in  the  arterial  prewuro.     Aubert  ami  Ddia 
(^Pfiuger's  ArcMv,  1874,  p.  12C)  have  experimental  with  a  namber  of 
the  BidUi  of  potattb,  and  found   that,  with  the  exception  of  the  p«r- 
mangnnnlc,  they  all  act  upon  the  ciixiulation  in  the  mannor  juat 
ecrilied.     If  larger  duscH  of  tbo  potash  prcporationa  wcro  employ< 
the  rise  w»8  preceded  by  a  temporary  fall  of  prctwuro,  and  if  the  doea 
were  Btill  larger,  the  fall  wae  permanent.    The  ftntt  fall  of  preesore,  u 
well  as  the  permanent  imprecision  produced  by  large  dowa,  was  prob- 
ably caused  by  the  direct  action  of  the  drug  upon  tho  heart- tnu»cl<. 
The  cautte  of  the  rise  is  Htill  enveloped  in  obscurity,  as  is  also  the  mafi- 
ner  in  which  polii«b  alTecIs  the  puLso-rate.    Trnube  affirms  that  if  tlie 
vagi  be  ctit  al^cr  osbibition  of  the  potash  salt,  the  lessened  pulse-rate 
inslunlly  becomes  rapid,  and  the  already  increased  arterial  pnMSurc 
rises  still  f^irther.    The  same  obson'or  also  found  that  af^r  BticlioD  ol 
the  pneumogaetnes  small  doses  of  the  nitrate  produced  a  fall  in  the 
pulse,  with  incrcatied  arterial  pn>ssure ;  but  on  a  mpetition  of  the  dose 
in  the  same  animal  no  lessoning  of  the  pulse-frequoucy  waa  pcrcoptJhlo, 
while  each  time  the  pressure  rose.    This  seoiaa  to  indicate  thai  1^ 
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c&rtliao  aotioD  of  the  drug  \a  iodiiixindent  of  tho  inhibitory  npparntua, 
wliicli  is  confinned  by  the  oxperimonU  of  Atibert  and  I>ohti  (loe.  eit.,  p. 
145)  upon  atropinixod  dogs.  It  Isvoty  probablv,  but  not  iu  any  wny 
proved,  timt  iho  rii>e  of  prcmure  b  brought  about  Uirongh  tbo  vaso- 
moUtr  norvw.  IJoth  Podocitiipo«r  (toe.  eit^  p.  filD)  aud  Aubcrt  and 
Doha  (ioc.  at.,  p.  I&O)  hnvo  caltod  attention  to  the  very  temporary 
ofToot  of  tho  potoHli  injection* :  ihu»,  ufler  Hnmll  doaca  the  arterial  prees* 
■ire  returns  to  itH  normal  po«ilion  in  Uirco  minuleai  aflor  lai'ge  doses 
tho  maximum  ofivct  i»  reached  in  ten  minuter.  Aubert  and  Oehn  alao 
ftMort  that  there  ia  no  cumulative  action,  many  Hmall  doitea  given  at 
brief  intervals  leaving  no  rmiduni  effect ;  hut  tliidi  U  in  direct  oppoai- 
tion  to  the  RtulementA  of  Gutlmann.  Kohtcr  ulTIrmii  that  aHer  section 
of  tho  spinal  cord  p<)tai«h  salle  have  loM  inllnunce  upon  tb«  h«an,  and 
that  larger  doMis  are  i-o(|uirod  to  kill  (^Centralbl. f.  Med.Wias.,  1877,  p. 
67&).  Tha  only  fixed  conclusion  warrnntod  by  the  evidenoo  la  tho  abifO- 
luto  noccesity  of  f\ii-thor  invoetigation.  Mnirot  and  Comheinale  Maori 
that  eron  aflgr  modcmto  doscts  of  tho  nilrtito  of  polawtium  change*  can 
ho  scon  in  Iho  rod  blood-corpuscles,  which  become  granulalod  and  soino 
of  them  larger  than  normal  {Comptts-Rendus  Soc.  de  Biolog^  1887,  vol. 
IT.  pp.  57  and  G'A). 

Muscular  and  jVcrtwiM  S-fttcjns. — Tho  action  of  the  drug  upon  the 
motor  system  is  more  marked  in  cold-  than  in  varm-hloodud  animals. 
Podocaopow  bolioToe,  but  dooa  nut  dofioitoly  prove,  tho  pamlyiuB  of 
both  voluntary  and  reflex  movement  to  be  of  musiular  origin.  Tho 
much  more  elaborate  osperiments  of  Guttmann  show  that  tho  mnscloB 
of  poisoned  iVoga  ore  not  only  oxcitabte  at  the  time  of  death,  but  are 
nearly  as  sensitive  as  normal  muscles,  and  maintain  their  excitability 
nearly  as  long  t  fier  death.  Aa  both  nci-Te-trunks  and  muscles  aru 
capable  of  performing  tbeir  functions  in  the  dying  fhig,  Guttmann 
concludes  that  tlie  paralysis  is  of  spinal  origin,  a  coiicluaion  which  he 
cunilrmed  by  tying  the  aorta  directly  above  its  bifurcation  and  llicn 
administering  the  potash,  when  the  parulyaiit  appeared  aa  early  In  the 
protected  hind  lega  aa  in  the  non-protucted  front  ones. 

By  an  elaborate  aorioa  of  experimcnlA,  Dn>.  Ringer  and  MurroU  bavo 
shown  that  (he  poln.ih  naltM,  in  isufllcicnt  conocntration,  act  powerAilly 
upon  the  corubrum,  tho  motor  and  sensory  nerves,  and  tho  muNclos;  hi 
a  word,  that  they  are  poisonous  to  all  the  higher  forms  of  (itiue.  In 
politoning,  howcv«r,  the  bruin  and  tpinal  cord  are  piirahzai  miit-h  more 
gnkkli/  and  Ufcpli/  than  arc  the  peripheral  nervous  and  muscular  tissue* ; 
fORB0()uenUy,  in  general  poisoning  the  symptoms  are  produced  through 
the  higher  ncr\'«-ccntroe  (Jountal  of  Phg»iology,  i.  88;  eeoalso  Limbourg, 
Arth.  Bxptr.  Pharm.,  1888,  xxiv.).  All  of  tho  potash  stills  probably  act 
in  a  similar  manner  *  as  depressants  of  the  gpinal  eor't,  iho'tr  puwer,  accord- 

*  Rinj^  Ud  Mitrnll,  uppljing  lh>  «hlori<ln,  iodldu,  inJ  brrnnlilitt  of  peiiuihiin  and 
amnDaluin  illreetlx  to  tbc  and*  of  tb*  Bfferuil  oerTM,  Cuund  IIiilI  tbtj  p&mlyiad,  Ibc  •RmI 
of  Ibo  polaHiuiD  bcinj;  muab  lbs  moit  ]K>werfuI  and  p«iiqBd«it>  IhW  ot  knmolllnDi  tbc  t»il, 
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ing  to  ifav  «xporimoiit8  of  ItiDger  abd  Alorehetid  (Jovra.  A»at.,  zii.  62), 
being  in  dirvct  proporlion  to  the  amouut  of  potaab  they  oontaiii. 

Qnteral  In/tui^nee. — Out«t(lo  of  tlio  body,  potMh  faTon  wry  graatly  | 
the  oxidnlioii  of  organic  cubstaacM.  TbuN,  when  oloiD  in  oxpomxl  to 
OBOnc  110  chang«  occurs  tint  if  potash  bo  atldod  rapid  oxi<lation  followc 
Agsln,  whon  albumen  or  hiuniatia  i»  di«Molrc<l  in  wat«r  uo  cbango.  or  a 
vury  iilow  ono,  oeoun,  but  if  potaHb  bo  ndilod  tho  oi^aoic  pnaciplo  k 
oxiiliiuid  with  vxtraordinary  rapidity.  Whothur  a  »imil&r  inAiionee  is 
or  is  not  uxortod  within  the  body  iti  not  a«  yet  <!oroplololy  duturmin«d, 
but  tho  proKont  ovidvnco  Btrongly  indlcutoa  that  it  ia.*  Tbo  fUl  vf  t«ni- 
pontliiro  produced  by  ])oi«onouj«  do»o«  of  potanh  salla  woaUl  soom  to 
point  (o  IcMvnud  oxidiiiion,  but  u  probably  simply  tho  Katilt  of  the  pro< 
(bund  deproiwion  of  the  ciri:tilation.  Tho  chief  ar^pimontB  io  favor  of 
Uiu  theory  of  incrcnaod  oxidntioii  in  tho  »ystom  oh  yot  brought  Ibrwonl 
bnro  bo«n  drawn  from  tho  Htudtcs  of  thu  action  of  th«  dru^  upon  the 
urinary  excretion  in  health  and  in  dJBoaeo.  Poloah  and  its  Milts  admin- 
JKtorvd  in  BufticioDt  quantity,  undor  ordinary  circumstances,  not  only 
incrcaso  tbo  watery  portion  of  tho  urine,  but,  sa  IVofuaeor  B.  A.  Farkofl 
»nd  othci-s.  have  doraonstrutod.  Ihoy  do  oiore.  In  on  oluborato  eorios 
of  oxpopiiuonW  upon  hiinaolf,  Profossor  I'urkes  found  (Brit,  and  For. 
3frd.-C'hir.  Sev.,  1S53,  si,  2bS)  that  liquor  potoBsto  (f  Sii)  when  taken 
fasting  produced  in  from  thirty  lo  ninctj*  minutes  on  iooraascd  flow  of 
slightly  acid  urine  containing  the  whole  of  tho  alkali  and  organic  matter, 
which  diffurud  in  tiuulity  fVoni  that  ordinarily  found  lu  urine,  and  woa 
also  largur  iu  uinount  than  normal.  An  organic  acid,  certainly  ni^ibor 
uric  nor  hijipuric,  was  beliered  to  form  a  port  of  the  aoUd  inaltor  by 
Parkon,  who  attributes  the  alturatlon  of  the  urinary  floltdn  to  the  oxi- 
dixihg  iiitluunco  of  thu  pnlaHh.  Taken  allor  meab,  tho  liquor  potowiD 
aeteil  Himply  at<  an  antacid,  and  hnd  no  perceptible  efl'oct  upon  thu  urine. 
Both  the  acetate  and  the  nitrate  of  potaaiiiuin  in  Pai'koti's  oxporimouta 
failed  to  act  on  tho  urine,  pruhuldy  bocauoo  taken  in  loo  small  doMt,  fbr 
it  in  a  fair  prcMumplion  that  their  oxldixlng  influence  ia  lom  than  that  of 
potOflb  it«oir  Certainly  other  ox]>orim«ntur«  have  found  that  tliey  do 
jnfluenoo  tho  urinary  excretion,  tioldlng  Bird  found  (_0n  Urinary  D^ 
piUitt,  2d  Amor,  od.,  1859,  p.  356)  that  in  a  caao  ooroAilly  tMlcd,  andw 
fnToniblo  eirciimittancei^  three  drac-hnm  of  the  acetate  of  potaaaion 
incrvased  tho  »olidH  of  n  dog'a  urine  fVom  four  hundred  and  aJxtooa  to 
seven  hundred  anil  eighty-two  gniinn,  or,  deducting  all  the  eliminated 
potash,  lo  over  six  hundred  grains.  Tho  increase  of  tho  nrio  acid  was 
about  thirty-two  pur  cont. ;  of  tho  urea,  about  sixty  per  cent. ;  of  ex>j 
tractivos.  including  kroatine,  kroatinino,  utc.,  about  twenty  por  Gcnl.i| 
or,  speaking  absolutely,  tho  uric  acid  was  iDcrvasod  oighty-livo  gndn«),1 
tl»e  urea  seventy-two  grains,  and  tho  extractive  thirty-six  grains.  iRo- 
buleau  {£' Union  Med.,  1871,  p.  389)  found  tJial  the  daily  ingestion  of 
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4^Wity-ftT«  gmins  of  th«  ctilorido  or  iiolaniiiain  cauooU  ui  in«re(uio  of 
twenty  per  cent,  in  the  ftioounl  of  uruit  iliitcliargud.  Aug.  Duhii  hna 
al»o  oxpcrimonlally  found  tlist  thv  potunli  wlu  groutly  iucrviuo  ibo 
ciiinination  of  nron  (^Pfiugtr'i  Arch.,  xiii.  IMiS). 

The  vuriouM  Htudivs  whivti  liuvo  bovn  mudu  oh  to  tho  action  of  the 
potnsh  Riilv  in  discu«o  eoum  to  Innr  out  tho  oxidution  thuurj-.  In  six 
obeorvationti  upon  tubjoLt^  atfvclud  with  wimt  mny  bo  t«nnod  indif- 
foront  disoasos,  such  ns  lonii-puUy.  Parkm  {^Bril.  and  For.  Med.-Chir. 
Ree^  ISM,  xiv.)  ibund  that  tho  iirtn  wns  incrMwcd,  and  also  tlio  sul- 
phurio  acid,  by  tho  aso  of  drachm  doscn  of  liquor  potossgo.  Dr.  Austin 
Flint  {Amerieart  Mtd.  Monlhlff,  Oct.  1800)  had  etudiud  tho  cffoct  of  tho 
nilrsto  of  potassium  upon  a  numbor  of  poi-sona  BuflL>ring  from  varioua 
disoasoB,  »nd  found  that  it  very  greatly  incroMes  tho  amount  of  eolidi 
in  tho  urino.  In  rhouniatism  Profoseor  I^kos  found  that  tho  liquor 
poloMie  incroaaod  tho  cHniination  of  aulphurio  ncid.  but  had  no  decided 
inAaonoo  on  tho  uric  acid.  Uo,  howovor,  used  such  small  doeea  of  tfa« 
drug  OS  not  to  get  tho  otTect  obtained  in  tho  nikalino  troutment  of  tho 
diMue,  since  ho  exproBitly  sutea  that  tho  urine  remained  acid  (Ant. 
and  For  Mcd.-Vhir.  Kev.,  1854).  Khoumntisra,  gout,  and  the  uric  acid 
diatbofiia  certainly  bear  eomo  relation  with  one  another.  It  has  long 
boon  ouHtomary  to  use  potash  sails  in  oxeees  of  uric  acid  in  the  urino, 
and  the  relief  obtained  has  beoQ  believed  to  bo  due  to  tho  convorsion 
o(  the  acid  into  a  urnto.  Dr.  Bashant  affirms  i^Practitioner,  1870,  vol,  v.), 
however,  that  lut  ibo  result  of  a  doHea  of  analyited  he  has  fouud  that  In 
uric  acid  diathosia  not  ouly  In  there  a  great  Incn-unu  of  the  uroa  during 
tho  use  of  putuflh,  but  alno  ilint  the  urio  acid,  oithor  tVuo  or  combined,  in 
the  urine  i:*  greatly  dimiiiiitluHl.  Dr.  Banhum,  romombcring  that  Mr. 
Schunolc  had  proved  (hat,  under  tho  oxidiising  power  of  polaab,  urio 
acid  outside  of  the  body  is  converted  into  oxaluric  avid,  wliich  in  itn  turn 
iM  ivadily  metamorphoHud  into  oxalic  acid  and  urea,  curefiilly  examined 
the  urino  of  gouty  jialieolH  taking  the  pola.ih,  and  found  that  not  only 
wan  tho  uroa  Incroaacd,  but  that  oxalic  acid  aUo  uppvurcd  aa  tho  uric 
acid  decroatted,  and  that  the  urine,  on  Htauding,  dejwHilod  crystal*  of 
oxalate  of  calcium,  although  none  of  theste  uonld  be  found  in  it  when 
lint  voided,  Tbii«  rencarch  of  Dr,  Buhdiam  certainly  SoemA  to  domon- 
Mrato  that  in  urie  ncid  diathesis  tho  pola«h  salt  incrua»V!t  llio  oxida- 
lion  and  tho  ultimate  metamorphosis  of  tiflsue.  Whcro  Ihia  occur*, 
whether  in  the  blood,  in  tho  kidney,  or  in  tho  urino  itMlf,  \*  not  at 
pre»ent  determined. 

Babuteau,  in  his  oxporiments  with  tho  chloride,  found  that  tho  unno 
maintained  itti  acidity.  It  is  notorious,  howovor,  that  large  doses  of 
the  acetate,  carbonate,  or  citrate  of  potassium  produce  alkalinity  of  tho 
urino.  The  explanation  of  the  apparent  contradiction  is  that  tho  vogo- 
table  aalts  are  destroyed  in  the  system  and  eliminatod  as  alkaline  car- 
bonates, while  the  nitrate,  and  probably  chloride,  sulphate,  and  similar 
compounds,  pass  entirely,  or  in  groat  port,  unchanged  through  the  body. 
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A  proof  of  tb«  latUr  fuol  i«  IbmUbod  by  I'rofouor  Alfiwl  S.  Tftjior 
{.Guff'g  Hospital  Rtporii,  1863,  p.  177),  who  rrom  (b«  uriito  of  a  pntiintt 
Inking  two  bundrod  uiui  Hovonty  gniinit  of  Uio  uitrnte  daily  ol>taJno(I 
15S.7  gi'ainiiof  ttio  ingcslod  salt  por  <Iiom.  K  portion  of  Uie  poiatth 
fniM  oitcapus  through  th<i  inUsUnw,  us  Dr.  Kriimcr  {Annates  (tllji^iitu 
Pul/liqiu  et  lie  Med.  Ley.,  vol.  i.,  1843)  haa  found  Umj  nitralo  in  llio  texm 
of  aoimnlH  taking  it ;  and  it  is  mtiuh  moro  probubtu  that  the  nitnito  not 
accounted  fur  in  Dr.  Taylor'^  inroslii^liun  wau  cliininatod  by  llio  intcs- 
tiDoa  than  that  it  n-as  dtK-omposcd  in  (he  sj^etcm.  If,  lU  tbore  ts  much 
rouflon  to  bcliovo, «  veg«tab]e  acid  when  ;^von  alono  passes  through  tbo 
system  in  great  meusuro  uncbanf^od.  wbitoi,  as  iisMrt«d  l>y  Dr.  U&turh 
{Archiv  des  Vereina  /ikr  gcmein.  Arheiten,  ISG3,  p.  370),  and  as  so«me  to 
follow  f^'om  the  facts  already  brought  forward,  the  same  acid  is  found 
when  combined  with  an  alkali  to  be  oxidised  and  couTerted  into  car- 
booio  acid,  there  ift  in  thijii  sti'ong  corroboration  of  the  belief  thiit  the 
potoiK  aalt*  inenase  oxidation  in  p^e  tf/atem.  Putting  all  the  evidence 
togvth'^irffina V totub  that  the  oxidation  theory  luiuit  be  acoepied  as 
•xooodingly  plaueible  and  probable,  aUbough  not,  perhaps,  absolutely 
provod. 

When  a  potaseium  salt  is  given  in  large  doses  for  a  long  time,  it 
produces  n  condition  of  d^ecrasta.  wiili  '"ipgTWiflh"^flt  apd  oxocsflivp 
fluidity  oTlKo  Eloo<I.^iow  or  why  it  has  this  action  is  unknown,  as 
indeed  is  the  oxac-t  nnturo  of  Uio  changes.  Vci^-  probably  there  is  sotae 
connection  between  those  changes  and  thcoxidijtingpowerof  the  drug: 
hut  any  theory  in  the  present  imperfect  state  of  our  knowledge  could 
at  best  bo  only  an  ingenious  specittatlon. 

Our  knowlo(l),'e  of  the  physiological  action  of  the  potassium  sails 
scents  lo  ^how  that  the  vegetable  salla  and  the  carbutuitos  are  equiva- 
lents, but  that  the  mineral  salts  are  moreorlesspeniliunuid  individual; 
and  clinical  experience  con6i-nis  tliis.  Tlioi-o  ia,  h»wui-cr,  one  oxocp- 
tlon :  the  JMtartrate  of  j)otasHJuiu  appears  lo  act  differently  <Vom  the 
Other  vegetable  acid  sails,  and,  although ^rect  proo^  ia  wanting,  proh- 
ably  ir^  not  .Iwiiii posed  Ji}  ^u  i^-jjt^m-  T^otogh  it«olf  is  never  usSno 
jiTect  th<'  ^^^ulil,^)n  ocaotint  of  ita  Irritaat  pronetliMU  tid  it*  local 
action  will  be  disciiH<<i'd  iiri'I^r  the  hcadinr»t  of  Bw^am^pt  ami  AntaicISs. 
I  ahatt  here  group  to^utlui'  uU  iliti  potaasiuni  vegotable  aalta, cxeopt : 
hitATli'ate. 

POTASSII  CAROOXAS. 

The  potash  of  commorcc,  obtained  from  w^o^^shfiB  and  otlior 
eourcos,  occurs  in  the  form  of  fuaod,  stony  maaace,  variegatod  in  color, 
and  of  n  caustic,  burning  taste ;  when  puriflud  eo  as  to  form  p^rlatk, 
it  become))  of  a  bliiisb-whilo  color.  When  further  purified  eo  as  to  coo 
form  with  the  offloinal  tost^  it  occurs  as  a  cgftree,  granubtr,  whiUsb 
powder,  very  doliquMcent,  soluble  in  its  weight  of  water,  insoluble  in 
idcohol.  It  sbouUl  contain  only  tracoe  of  ihe  sulphate,  chloride,  and 
sUicalo  of  potassium. 


DWIlBnCS. 

PcrTAMtt  BiCAitii05U.  U.S. — Bicarbonate  of  Potassium  i»  manur(Ut> 
tunxl  by  pAMing  cnrboni«  noid  gjM  through  a  Boltition  of  the  catrbonftte 
in  difllilIcK)  wntcr.  Ic  occara  in  trnnsparont,  colorless  crystals,  not  doli- 
qiKiHMnt,  slightly  nlkdlino  to  tbo  toato  and  to  toet-pttpcr.  It  diMolToe 
ID  four  timM  its  wt^ght  of  boUiog  water,  but  is  insoliiblo  in  nk-obol. 

Thompuiilic-itny  t!io  c-Arboniits  and  blonrboniito  aro  of  oqnsl  Tklno, 
exoopl  that  tho  yntbonntc  in  mora  irritant  than  llio  bicarbopato.  ^pd  is 
tboroforo  not  ^  woll  borai:  by  th$  Btomagh.  On  nccount  of  it*  nauseous 
^to,  ynn  thfl  tprtnp  mlt  ia  |i|^t  na  avnlliihln  na  tlto aw^f fa  nr  tha  nitrntr.. 
Thfl  fliTl  doso  of  thft  hiMTbofffitn  ■■jmir  nit  ounOffjhJT/'  giwn  in  dilplei! 
Bolution. 

PoTASSii  CiTBAs,  U.S. — Citrate  of  Potastiam  b  a  whilisb,  granular, 
deliqaeecont  salt,  of  neutml  or  very  sti|,'h(ly  acid  rentrtion,  frcsly  solublo 
In  water.  It  is  tho  ImmI  olTonsivo  to  tho  palnto  of  nil  the  potaah  salta, 
«xcept  tho  tnrtmtos.  The  Solution  of  Citrate  of  Potatsium  (Liquor 
Pot/issii  Citr-itif,  U.S., — liicarbonato  of  Polassium,  960  grs. ;  Cilrio 
Acid.  "20  ST'. ;  Wnior.  24  f5 ),  and  tho  A^mttral  Mixtun  (^Mintur/t  Potatiii 
Citratit,  U.S. — heinon-jiiioc,  Oj;  Biearlionalo  of  PotAMium.  enough  to 
noatralixo),  have  bocn  lone  used  ns  diaphorgticB  in  athonic  tcvora.  Tho 
doM  is  half  A  lluidounco  to  on«  fluidouncc  every  one  or  Ivro  hour».  A 
Tory  clogant  method  of  exhibiting  noutnil  mixture  is  in  tho  furm  of 
EfftTcetcing  Draught.  It  is  especially  uhoI'iiI  when  there  ia  any  tendency 
to  Nck  stomach.  Il  should  bo  prepared  in  two  aolutions :  ono  uon«iiit- 
ingof  lemon.juico  and  water,  eqnal  parts,  or  of  citric  ncid  Jii,  watvr 
fjiv;  the  other  of  bicnrbonato  of  potusaiuni  3i>  water  fjiii.  An  oiinci' 
of  cnch  of  the  aoliitlons  ta  to  be  put  togclhur,  and  tho  wholo  lo  bo 
drank  during  ofrervascence. 

PoTAssii  AcETAB,  VM.—Actt<itr.  of  Pota.mM\  is  a  poribotly  iwutrat 
white  salt,  of  a  ducidcdly  Eudino  taste,  «xtnMnvIy  doltqnMecnt,  and  sol- 
ublo in  half  ita  weight  of  water.  It  Ia  tnndo  by  dissolving  ttiu  bicar- 
bonate in  acetic  acid,  niu)  oraporating.  It  occurs  somoltmos  OS  Doit, 
fibrous  innMCfi,  at  otiior  lfni<M  it  hiui  n  foliuiod  struoturo. 

TaeR.it>Ei;riC!i. — An  important  uso  of  the  vogotablo  anils  of  polas- 
•ium  ia  in  rtente  inflammatory  rhmmatism.  Before  iho  iuirodaction  of 
^e  aalicylatoa  tJie  alltolino  trontmont  wm  the  beat  that  was  known  Tor 
eases  of  thoroughly  Kcuto  rdeuniathtn :  tho  medicino  niust  bo  given 
froelr.  an  ounca  to  an  ouneo  and  ft  b'ilf  In  Iho  day.  apd  be  pontiMlciJUn, 
opium,  of  course,  being  nl  tho  aamu  timo  employed  in  att  hirgo  doM6  as 
are  required  lo  relieve  f  ho  pniii ;  aflor  a  few  day*,  whon  tho  violonoo  of 
Ih4  Ajinploms  hn«  abaivd  und  dccidod  nDfcmia  appears,  the  oxbtbition 
of  iho  drug  iliould  bo  disoontinuod  and  iodide  of  potassium,  with  tonics, 
bo  HUbstilutod.  In  case*  subnciito  from  tho  bci^innin^  I  havo  found  a 
cpmbinatJftTI  T*"  *^"  *"''",'"  Jinii_»cc'atp  of  potasfiium  very  clHdcnt^  ton 
gmiDsof  ibo  former  and  thirty  of  Iho  latter  boin;;  administered  ihrooor 
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four  timos  a  day.  The  potnah  probably  docn  good  In  rhcumatwm  tiy 
iowfirinif  artorial  aetton.  bjr  fuvorlo^^oxislaiion  and  climimitioo  of  pr- 
tialiv^offoW  maloriuK  and  l)y  noiitruliKinu;  oxcc«)U*o  acidity,  ^o  llic 
tnothod  what  it  may,  I  havo  no  doubi  of  Iho  groat  olintcal  valtw  of  tbd 
romody,  its  offlcicnoy  belDS^iO-diri^ct  propor^on  to  tho  acutcDoee  ami 
yjolonco  of  the  (>ytuptais«. 

As  dcpumnii^,  llic  pot«ah  RalU  aro  vary  tituful  in  varioitfl  difouMM. 
Attention  has  been  G«j>colnlly  oallod  by  Dr.  GfjIJiiig  Bin)  U\  Ihcir  raluo  in 
that  cbEs  of  casca B|ral(on  of  aa  "'^TMif  '"'•'■•^m'""  !■>  cbronic  malariat 
poisoning,  in  catarrhal  jitumlicf,  and  in  Iho  javndice  of  luinplo  hepath 
torpor,  Ihoy  aro  often  of  use.  In  uric  ncid  uravei  and  in  urir  an^  fpl. 
culxis  tborg  can  bo  no  doubt  of  tJio  valuo  of  potmth  as  n  prwphy I ■!/•«?*•,  «i 
a  prereDtife  of  tha  ftmnatlon  or  dopOMtlon  of  tho  urie  acid.  Thv 
rcmody  has  also  b«on  tiflcd  to  dlMolvc  urtc  ooid  calcttli ;  but  tlic  rosulu 
offer  fluch  sli^bt  cncouragoment  Ihat  it  Im  only  ncocitNnr^-  iiorc  to  givo  a 
refercDco  to  the  worlc  of  Dr.  Wm.  1tobcrt«  (On  Urinary  and  Saial 
DiiMSts,  Am.  cd.,  \m\). 

AD«i!ttBTR.iTio((,— Aa  usually  cjchlbilod.  (be  potash  salta  aro  <ii- 
•.■ecdinLfly  ditila<<to(iil,  Thore  is  do  need  of  tbia  whatever.  Tho  citi-.itu 
may  be  given  ilifiHulre<l  in  lemon-Juice,  or,  what  is  a  still  more  pleanuiit 
mothod.  a  syrupy  solution  of  the  bicarbonato  and  tho  i^itrato  may  ba 
made,  of  autb  a  strength  that  every  tablepoonful  of  it  shall  contain 
half  a  drachm  of  each  salt.  At  ih«  lirne  of  exblbition  one  or  two 
labloepoonAila  of  thiK  may  bo  put  in  a  littlo  wattT,  and  to  it  bo  addod 
» lai^o  tabli'!!poonfnl  of  lomon-juice,  the  wholu  to  be  dmnli  whilo  ollvr- 
veseint;.  If  tho  iwtient  takoa  iiOhv  Cfiu'xo  of  Th«  day  Ax  of  tha 
largest  doBe>i  mentioned,  t^  trhoio  amounts  to  .■in  -  n  ■  ■  nn<l  a  half 
of  the  ritmlo  of  potassium.  Whon  ttio  romody  '  :  '  i  isimply  aa  a 
dopunint,  nam  jauniTico,  such  larf>o  dosoa  aro,  of  c  i^  i  il  proper;  a 
tCASpoonftil  of  tho  nikalino  solution,  with  a  coinx-'  -  amount  of 

lemon-juico,  taken  throe  times  s  ilay,  will  gmoratl^  <        <:  icitnt. 


PoTAaBii  BiTABTHAS,  U.S. — Bitartratt  of  Polaisiam,  made  ftoni  arffA 
faeo  T.uiTARtc  Acid),  ocours  in  white  crj-stallino  crusts  or  mnsaos,  which 
are  commonly  pukerized  before  boinjt  sold  as  Cratn  of  Tartar.  U 
naually  contains  tartrate  of  cnlciuoi,  and  i»  only  sparingly  soluble  in 
cold  water.  It  appears  to  ditfer  thorapoutioally  Oom  its  conijeners  in 
being  mora  actively  diuretic,  and  in  actin^i;  more  powerfully  as  a  hydra- 
KOgne  oathartio.  Half  an  ounce  to  an  ounce  of  it  given  at  once  will 
veiy  gonorally  oauao  watery  purging.  In  this  dty  it  b  probaMy  tm- 
ployed  more  fbv^uoriUy  in  dropsi/  than  any  olIiL'r  diuretic:  the  uxoal 
plan  !« to  dimwlvoanounoeof  Uin  a  p^nl  of  mfn-iion  of  juuiper-biirrlo>s 
and  hATo  this  all  taken,  in  diridud  dowtt,  during  tho  twenty-four  houn. 
In  acute  dfiquamaticr  ntphritix,  crvain  of  tartar  ia  a  very  uaolXil  diurottv :  | 
u,  however,  the  avoidance  of  irritation  of  tl>e  ktdiHiya  ta  lm]>unttiv«  in 
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thtM  diMMO,  tbo  aUtnlino  diuretic  »liQuM  not  tw  a4Baini»tcred  in  infVision 
of  juniper. 

Tho  Tartrate  tf  Pofntsium  (PotAMil  Tamrab,  T7 A)  ii  ruMly  iiwd  in 
modiciiio.     tti«snjjl_lsLi'-0-  itcUvclj  purgmivo  in  done*  of  liftlf  >n  wincfe 

POTAMit  Sulphas,  VS. — Sulphate  (/  Potassium  occurs  in  i>nuill, 
aggre^tod,  tninfiparonL,  very  hard  ciyslala,  pt^rmanont  in  tho  nir, 
usually  ebort  Kix-^idoil  pri»ms,  posi^cwsin^  n  nniisoous  §oin«wbMt  bitter 
tasto.  It  is  insoluble  in  alcobol,  slotrly  solublo  in  nino  and  a  half  times 
its  wci^t  of  cold  and  in  loss  than  four  times  its  weight  of  boiling; 
water.  Sulphate  of  potnssiuni  is  said  to  be  "a  mild  punitive,  opoi-atin<; 
usually  without  iieat  or  pain  or  other  symplams  of  irritation,"  in  ilo°<>s 
of  fbur  nr  flro  diiicbms ;  *iid  in  doses  of  one  or  two  drachms  aclinj*  as 
ft  laxative.  It  in,  howover,  very  rarely  employed  in  this  country  as  a 
parf^tivc.  SulphatQ  of  potassium,  in  doses  not  a  f;reat  deal  in  excess 
of  tho^e  which  have  been  recommended  by  practitioners,  acts  aa  an 
irritant. 'jM>r.  Mowbray  states  that  the  salt  ia  used  in  France  as  a 
popular  abort ifacient,  and  that  bo  has  seen  very  alarmin;;  symptoms 
produced  by  four  drachms  of  it.  I>r.  Taylor  records  a  aane  in  which 
1ms  tJian  two  ounces  caused  in  a  woman  severe  vomiting,  purging,  ab- 
dominal pain.  an<l  finally  dwith.  At  tho  po^t-mortom  the  stoinaclt  and 
•ntoitlino)!  sbowod  very  doeiiiod  ovidonciM  of  inflummation. 

POTASSII  NITRAS-NITHATE  OF  POTASSIUM.    UA 

Xitmtt  of  Potastium,  or  NUre,  is  either  obtained  IVom  certain  salino 
earlba,  occurring  cliiefl}*  in  India,  but  to  a  certain  extent  in  other  por- 
tions uf  thu  world,  or  clflo  is  artificially  nianufiictured  in  nitre-tiods 
formed  out  of  animal  and  vegetable  matter,  wood  u-^hes,  and  calcareous 
earth,  or,  finally,  is  obtainrd  from  old  plaster  rubbish.  In  tbe"nitro- 
be(l>,"  a.-*  well  iw  in  the  natunil  (lalino  earths,  which  have  undoubtedly 
in  tho  beginning  contained  animal  and  vegetable  mnttcr»  in  a  state  of 
docom position,  nitric  acid  is  formed  by  the  oxidation  of  ammonia,  and 
unites  with  tho  basot  in  tho  soil.  Most  of  tbo  nitre  nsod  in  this  country 
oomos  from  Calcatta,  through  Boston,  packed  in  grasi^cloth  bags. 
Chili  sallpetn  is  the  nitrate  of  sodium,  which  impregnates  certain  soils 
in  tho  country  whoso  name  >t  boar«.  It  is  undoubto<lly  formed  in 
these  soils  by  a  process  precisely  analogous  to  that  in  which  the  nitre 
of  India  is  produced,  except  that,  little  or  no  vegetable  matter  being 
pncscnt  to  aflbrd  tho  potassium  during  tho  decomposition  of  tbo  animal 
matter  and  tho  generation  of  nitrio  acid,  tho  latter  unites  with  the 
calcium  of  the  soiJ.  Chili  sallpetro  ia  employed  as  a  subetitote  for 
true  saltpetre  in  tbo  manufacture  of  nitric  acid,  and  may  be  made  into 
tho  nitrnto  of  potassium  by  means  of  crude  potash. 

Saltpetre  occurs  in  more  or  less  perfect,  lon^.  strlatodi  semi-tnuis- 
parent,  six-sided  prisma,  with  dihedral  Mimmits;  of  ft  shftif,  aaUnt, 
Bomcwbat  cooling  taste ;  contikining  no  water  of  crj-slal ligation,  but 
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decrepitating  whoa  tbrowo  on  the  flro,  &x>ni  tbo  ovaparattoa  of  waUf 
mcchaulcnlly  ri^lained  in  iho  crovicos  of  iho  ctyslaU;  soluble  in  fotir 
or  five  tiraos  their  woif-ht  of  oold  tind  in  two-fifths  of  their  M-c%bt  af 
boiling  wator,  sparingly  eolulilc  in  proof  spirit,  ioaolublo  in  abnolnte 
aloobol.  At  a  high  heat  they  docon)po8t>,  liborating  a  large  quanllt; 
of  naannt  oxygon,  nnd  thci-oby  ^I'^uitlj'  inloDsiiying  the  combuatlua  »l 
HQiTounding  objects.  Tho  Salprunelle  of  (ho  iibop»  ib  a  snitpotra  which 
iioa  boon  ftiscd  and  run  into  circular  moulds. 

PHTstot^otCAL  AcrioK. — Nitr.tlo  of  potaariam  applied  to  any  ra*r 
itorfltoe,  or  to  a  mucoua  mombntno,  acts  aa  a  violent  irritant-  Ao  death 
basnol  infrcf|ucnlly  result*?'!  ft-om  its  ingestion,  wbild  It  ba!«  oc^^iirred 
Tory  rarely  (Irom  that  of  any  of  tho  other  ordinary  salts  of  thu  alkali, 
It  has  generally  boon  thought  that  nitro  poasceaes  poculinr  proportin. 
It  U  not  to  bo  gainsaid,  however,  that  tho  cnuao  of  tho  di-ath  in  nitro- 
poiHoning  ia  very  generally  tho  local  inflamination  of  the  itiomnch  nnd 
intestines  produced  by  it, — effects  dependent  simply  upon  it«  irritant 
proportiuA,  and  not  upi'n  any  couBtitutional  action;  a  eonuluoion  ht- 
coming  doubly  crident  vrfaon  it  is  remembered  that  if  tho  drug  fa* 
given  in  weak  solution  tnucJi  larger  amounts  ean  be  exhibited  vilh 
onlv  tberapoutic  effects  than  would  cause  death  if  admini«icrcd  in  mIIiI 
form  or  in  very  coiicentnitod  solution.  Thua,  in  a  cuw  nndor  the  can 
of  Dr.  Wilks  (Ouy'a  Uosp.  Hep.,  vol,  ii.  p.  173,  3d  soHcii,  1863),  a  mu 
aiiffmng  fVoni  renal  divipsy  took,  between  October  28  and  Dcoombcr 
2G,  1802,  one  pound  twolvu  ounce«  and  six  drachms  of  tho  nilrata  rf 
j>ota#»iuni,  will)  bciiullt.  As  ouu  ouueo  has  cun«cd  death  in  tbrvo  hoan 
(Taylor,  Mtdiail  Jurisprudertee,  2d  otU  vol,  i,  p.  237),  this  patient  n- 
eeiv«d  in  fifly-niiiu  ilay»  tho  equivalent  of  twenty-eight  fata!  doMd. 
Again,  accoifling  to  Pmre*«or  StillC-  i^Tkerapeutics,  vol.  it.).  Dr.  Brock- 
Ie»by  habitually  prcHcrihed  onu  ounce  of  the  salt  a  day,  and  Dr.  Martin- 
8olon  even  two  ounces  por  d!em. 

Tbo  symiitoins  of  poisoning  by  tho  nitrnto  of  potasaiuin  aro  prvtijr 
COndtnnl,  ami  yet,  a*  in  other  irritant  poisoning,  vary  within  certal 
limits-  Vury  generally  thoro  iit  first  an  intense  burning  pals  in  ihi 
stumitch,  coming  on  in  a  few  minutes  nf\er  the  ingestion  of  the  polaon, 
and  soon  followed  by  violent  vomiting,  and,  it  may  be,  fh>o  purging. 
In  a  littlo  while  eollapse  develops,  with  groat  mu^cubir  weakiieas,  not 
mroly  with  loeiil  convulsive  trembling.  Tho  matton  Tomitod,  and  erea 
tho  stools,  may  be  bloody  (case,  Th.  Iluscmann,  Journal  ficr  Pharma»- 
dynamik.  1S59,  ii.  178).  .Sometimes  tho  nor%'ous  symptoms  predominate, 
and  Iho  purging  may  bo  absent ;  collapso,  with  slight  vomiting  and 
with  or  without  paralysis  of  the  lower  limbs,  may  alone  exi.->U  Sup- 
pression of  urino  has  hoen  noted  in  some  eases  (case,  Phttniia<-m. 
Journ.,  fob.  1&(6,  p.  35C).  Aftor  death,  very  grave  lesions  are  feoaJ 
in  the  stomach  and  tho  intestines,  such  as  intense  redness  and  congM- 
tion,  and  ofi^ision  of  blood  into  tbo  submueouji  coat,  and  ftomotimas  inta 
the  stomach  ilaelf.    Even  ulceration  and  corroaion  of  tbo  tnucoos  mem- 
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brnno  haro  boon  observed.  It  ie  ovidont  that  tho  symptoma  proviousljr 
dctnilod  iw  oxUtinj;  duriti''  liro  are  Id  ftccortl  with  tho  post>inort«n) 
rniultA,  and  all  point  to  tho  irritant  action  of  Iho  drug  as  the  source  of 
troublo.  Tho  prodominnnco  of  the  non-uus  symptoms  in  some  cnsos  ia 
DO  moro  than  is  oxcoptionally  soon  in  othor  forms  of  irritnot  poisoning; 
(mo  AsriMOJtr).  and  is  no  proof  of  a  special  action  of  the  drug  upon 
tho  norvous  B>*atom.  Somotimes,  howovor,  dcnlh  has  occurrod,  in  poi* 
soning  by  saltpetre,  with  great  euddonnoAs.  In  tho  only  cases  of  this 
character  tho  record  of  which  I  have  met  with,  tho  dose  has  been  very 
largo,  and  it  is  possiblo  that  tho  death  was  tho  rcoult  of  the  action  of 
Ifao  drujf  upon  tho  hesrl,  for,  like  the  other  Halts  of  potajih,  it  bi\9  a 
direct  pamtysing  influence  upon  tlio  cardiac  muncle. 

Nitre  has  been  supposed  by  practitioners  to  bo  especially  Hodative 
to  tho  oirculaUon ;  but  thero  is  no  reason  to  betiero  thai  It  b  any  moro 
noworflil  as  a  eftwliao  Hoiiatfya  than  tho  TOjtotnhln  saltit  of  tho  hftm,  It 
cortninly  shares  the  diuretic  properties  of  the  latter,  but  appears  to  bo 
more  irritant  to  the  Itidiicys,  sinoi>  U  »ccina  difficult  otiiorwiso  to  account 
for  tho  suppression  of  urine  nlruaily  noted  as  occurring  occasionally  in 
poinonin^  by  it. 

THEKAPKuncs, — Nitrate  of  potasaium  has  been  especially  usod  )«i 
Hfuif  ^l,ff^,j,.,tii,n^  and  when  flTon  in  targa  doaea  has  acme  favgraj^lB 
influence  ul'O"  the  course  of  tho  affection.  It  ia  certainly.  hoiTBTer.  n 
moi'e  dangerous  remedy  than  tho  vet^tabla  aalts  of  tho  baae.  an<l,  acconl' 
log  to  my  exneriuncc.  mtich  low  cfflcaciotia.  I  can  thorefore  soc  no  good 
wason  for  continuing  tno  practico.  If  gi*^cn.  not  lix»  ihttn  an  ounca 
Bhniilil  lin ilijmiliL-d  in  ft  ftill  gBgft  i>f  barley-wator  or  other  dcmuWat) 
and  bo  ndiniiii<itcrwl  in  <Hvided  do»es  during  ilie  twenty-four  hours. 

In  tho  treaUnent  of  poisoning  by  snltpotro,  after  tho  stomach  and 
bowoU  liaro  bcon  omplicd,  tlio  usual  means  for  tho  relief  of  toxic  gastro* 
ontoritiM  should  be  restortud  to. 


I'OTASSII   CllLUIlAS.     U.S.-CHLOKATK  OF  POTASSIUM. 

Thia  salt  ta  said  to  be  chiefly  prepared  by  heating  the  solutions  of 
the  hypochlorite  of  Hmo  and  chloride  of  potassium ;  on  cooling,  tha 
chlorato  of  potawtium  crynlnltixing  out  and  the  chloride  of  calcium  re- 
matning  in  fiolnlion.  Chlorate  of  polaH»ium  occurs  in  vrhito  rhomhoidal 
platct«  of  a  pearly  lustre  and  of  an  iiccrb  taste,  dissolving  in  «ixteoa 
[Kirls  of  water  at  CO"  F.,  and  in  two  and  a  half  ports  of  boiling  water. 

PuYsiui.ouicAL  AcrioM. — Upon  mucous  membmnea  and  ulcerated 
surfaces  this  salt  acts  as  a  powert\il  irritant,  being,  1  think,  even  more 
active  in  this  respec-t  than  the  nitrate  of  potasaium.  Taken  internally 
in  sufllcicnt  qtinnlities  it  is  a  powerihl  poison,  and  it  has  IVequently 
caused  death.  There  are  on  record  a  large  number  of  fatal  cases,  most 
of  which  are  collecleJ  in  the  brochure  of  Dr.  J,  von  Mering  {Cktor$dun 
Kali,  Iteriin,  ISSS).  To  Dr.  Jacobi,  of  New  York,  belong*  tho  credit 
of  having  flmt  called  attention  to  the  dangerous  action  of  tlits  much' 
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UHod  remedy  {American  Med.  Times,  April,  1861,  p.  245).    Tho  stuall- 
<Mt  unuunl  whiih  trill  produce  death  ix  not  Icnown,  but  in  a  CMO  nv 
cordotl  by  Dr.  Katthi»son  ti  lillle  ovor  \\&\i'  an  otinco  takon  in  1I14 
Goursu  of  sovoritl  days  provod  fulal,     Dr.  Stockvis  iiiu  6c«n  tho  doalh 
of  Ik  man  after  tour  drachms.     A  drachm  in  the  course  of  a  nij^ht  hax 
killed  an  infant  a  yenr  old,  and  throe  drachma  a  child  three  to  four 
yean  old.    In  moat  cascH  of  futnl  poisoning  in  tho  adult  the  done  baa 
boon  much  ovor  half  an  ounce,     Tho  ajTnplonis  may  bo  ocuto  or  sul-j 
Aonte.     In  the  rnpid  canva  there  have  boon  violent  vomilin^,  profueoj 
diarrhisa,  oxecsHive  dyspnoea,  gront  failura  of  tho  hcart'a  aotton,  aod 
markod  cyanoHia.     In  mont  of  thc»o  casci  Ihe  blood  baa  been  found  of 
a  chocolate  color.     In  tho  Hubiiciito  cattcA  tho  (jnstro- intestinal  eymptoaiAj 
h»To  keen  tievei-v,  with  gunorully  vomiting  of  black ish-greon  matter 
and  diwtinct  Hwutlin;;  of  the  liver  and  tho  ttploon.    Tbu  urino  ia  mnrkcdl} 
iMSOnod  in  quiinlity,  alhumiuou.4,  olUti  of  an  opuquo  roddi^h- brown  orj 
blackii^h  color,  xhowin^  iimlcr  tho  microscope  l)rowni»h  or  yollo«'iKh 
brown  tnbo-caHt^  frequently  containing  tho  dctritun  of  blood-oorptuwlu.! 
Htnmoslobinnna  has  been  noticed  {Trant.  Tnternnt.  Canyress,  1881,  voti 
L  p.  -163),  and  molhicmoglobin  i«  11  common  conHtittionl.     Tho  iiurrotus] 
R^mptoins  iiavo  bucn  mven)  delirium,  coma,  tonio  and  clonic  cranijM, 
and  a  |<ocu1iar  stiUhcAS  of  tho  cxtromitioa. 

Iloadache,  loaa  of  appetite,  violent  pains  in  the  abdomen  and  other  j 
portions  of  tho  body,  and  markod  abdominal  tcndcrnoss  have  usually  J 
proccduil  the  lo--<H  of  con.iciouHnCMt.    Not  rarely  there  are  mlnate  ecchy- 
RiOKttn  upon  the  Hiirfuce  of  tho  boily,  and  even  more  fWiqucntly  there  ia' 
«  genonl  jiiuudice.     In  itome  caweft  the  patient  Ima  rallied  and  aeemed 
to  l>e  DM  tliu  i-oii<!  (o  r->cover^'  when  the  fatal  relapM  httH  oocurred. 

Altur  deitlli  the  blood  in  uMunlly  chocolaltx-olornd,  tho  goatro-inte^ 
tinal  tract  i*  indamcd,  tho  liver  nnd  Hplocn  are  enlarged  and  filled  witli 
the  brownish  di-bri*  of  red  blood -corpuscles,  tho  bono-murrow  and  tlia 
brain  are  often  Mimilnrly  colored,  while  the  mncoiw  membrane*  an 
usually  nwollon  and   occhymo»od.     Tho  kidne}**  ore   profoundly  af- 
foclod,  their  tuhidca  ftdl  of  brownish  caste  and  Uieir  opilhclini  Hlructur^ 
evincing  a  nuphntii*.    Tho  most  characteHatlo  and  prolutbly  the  nxM  , 
important  of  the  lesions  is  the  change  in  tho  blood,  which  was  6r*\ ' 
noticed  alter  death  by  F.  Marchand  (  VircliOio's  Archio,  B<1.  Ixx^'ii.,  1879).  J 
JDr.  L.  Ricss  {Berlin.  Klin.  Wochemchri/t,  188S)  noted  in  u  cam  duringl 
life  that  many  of  the  red  blood -cor  pusc  lea  wero  docolonxed,  nod  othun  [ 
contained  little  granules  of  an  elliptic  shnpo.    Tho  nuvarchos  of  Uar- 
cband's  moat  recent  paper  (ArcA./.  Exper.  Path.  u.  Pharm^  xxiii.),  which 
hare  boon  ubandanlly  cunfirmod,  show  that  tho  change*  in  the  blood 
aro  the  result  of  the  formation  of  a  substance  apparently  identical  with 
Ihd  mcthwmoglobin  of  Hoppe-Seylor  and  cbaraclcrixed  by  the  appear- 
ance in  ita  apeotrum  of  a  bUtckiah  line  in  the  red.    Uothieinoglobiii  ia 
readily  pruducedby  mixing  either  thecblorate  of  sodium  or  the  chlorate 
of  potoMiium  with  blood :  that  it  ia  produced  in  the  body  during  life  bw 


DIURETICS. 


T55 


been  oiporimcnlally  proven  in  oats,  dogs,  and  rabbite  by  A.  Kalek 
{Arch.  f.  d.  Get.  Physiol.,  1889),  by  H.  LcDhnrw  iBeitrdge  Path-  Anat.,  etc., 
Fttt.  Sehri/l,  1887)  and  by  Cahn  (^Arch.  f.  Exper.  Path.  v.  Pharm.,  xxJT., 
1887%  and  is  also  shown  in  man  by  tbe  wideHprmd  staining  not  only 
of  tbe  interior  of  the  bIood-Te!»dfl,  but  aiao  of  ihe  walls  of  tlie  whole 
lympbatic  system,  found  atlerdcAth  (Vom  the  chlorate.  (Ca!ie,Dr.  N. 
Uammer,  Prag.  Med.  Wochensck.,  xm.,  1888.) 

^lt  was  OBserted  yc*rs  upt  by  Dr.  St«vonB  that  when  chlorate  ot 
DOtassium  is  taken  intem.illy  the  roDoua  blood  acijiiinw  an  «rtcml  line, 
kid  the  con6rinntory  statements  of  I>r.  O'SbaughnosHy  led  many  of  the 
profession  to  ^ro  credcnco  to  the  idea  that  the  chlorate  yteldti  it«  oxy- 
(^en  to  the  blond:  so  that  it  ha?  boon  used  to  an  enormous  extent  in 
various  low  forma  of  disease  with  the  idea  of  iniTcostng  oxidation  in 
tbe  blood.  It  is  mo«t  probable  that  the  observers  just  quoted  mistook 
the  altered  coloration  of  the  blood  for  the  arlorial  hue.  It  \»  vory  im- 
probable from  a  chumical  stand-point  that  chlorate  of  potassium  shciild 
part  with  its  o.xygQn  in  the  blood  at  the  temperature  of  tho  body,  and 
there  is  no  proof  that  it  does  so.  It  has  been  shown  by  Itabut«au  and 
other  obMn'OD'  that  chlorate  of  potassium  escapes  unchanged  with  tliu 
saliva,  urine,  and  probably  nil  the  secretions  of  ihe  body.  Isambort 
fbund  it  in  the  tears,  the  bile,  the  nasal  maotis,  and  even  in  tho  millt  of 
naning  women.  Rabutcau  took  five  f^rammcs  of  the  salt,  and  rocovcn-d 
ftora  tho  urine  4.873  /grammes.  Isambert,  in  two  oxporimonis,  rccov- 
orwl  respectively  ninety-flvo  and  ninety. nine  per  cent,  of  the  iD<;cstc>d 
chlorate  of  potassium  from  the  urine.  J.  von  Merinje:,  out  of  flfloen 
grammes  given  to  a  doR,  obtaintd  14.7  grammes;  out  of  Hve  Kramntos 
which  ho  took  himself,  he  recovered  4.62  grammes;  and  when  he 
took  but  a  single  gramme  he  obtained  tVom  tho  urine  of  tho  next 
ten  hours  0.91  gramme.  From  the  snlivn  and  nrine  of  a  cose  of 
mercurial  stomatitis  in  which  Hve  grammes  had  been  exhibitud  hit 
recovered  454  grammes.  Indeed,  Alarchand  claims,  in  experiments 
upon  tho  lower  animals,  to  have  recovered  all  of  tho  ingc«tod  chlorulu 
ftom  the  Bccrotions,  and  we  must  conclude  that  it  practioally  all  escapes 
from  the  body  unchanged.     V.  von  Mcring  believes  that  eomoof  tho 

i  chlorate  of  fitatisium  is  reduced  in  the  sj-stem,  chiefly  because  he  thinks 
that  muthjcmoglobin  is  formed  by  a  process  of  oxygenation.  The  exact 
nature  of  methoimoglobin  is,  however,  not  made  oat:  according  to  C, 
A.  Macmunn  (Spectroscope  in  Medkinf.,  p.  100,  1891),  mothaimoglobin 
i«  probably  a  mixture  of  hscmatin  with  soluble  albumen,  as  it  has  been 
shown  by  Uoppe-Seyler  that  it  la  not  fbrmod  by  oxidatjon,     M.  von 

•  Moring  in  one  or  two  inatanoca  in  tho  dog  found  a  slight  increase  in 
tho  chlorides  of  the  urine  during  the  administration  of  the  chlorate, 
and  it  is  possible  that  a  minute  <|uantiiy  of  tho  chlorate  does  undergo 
deoxidation,  but  it  must  be  contiiderod  eHtabli^hed  that  any  such  change 
ittfects  m  amall  a  portion  of  the  <tnig  as  not  to  bo  worthy  of  consideration. 
The  effect  of  therapeutic  doses  of  chlorate  of  potosjiium  upon  the 
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sj^tom  is  oort^Dly  not  raarkod,  and  h  probably  tlio  aamo  as  that  of  1 
nitrato.  Tba  potash  seonui  lo  exort  itome  (nflacnco,  as  laambcrt  staui 
thAt  the  drag  direotlj'  injected  into  the  Jugular  rein  paraly  jum  Uio  beart, 
and  pioduooa  a  gonerai  deproaaion  similar  to  that  caused  by  tho  nJltaf. 
In  his  oxporimenls  upon  hinifioir,  Isarabert  found  that  irheo  tak<i 
largo  doses,  two  to  five  dructimn  a  day,  the  cblorato  caiutcd  salirat 
fVofl  diuresis,  incroaae  of  the  nppetite,  and,  when  not  well  dihit(.<4],  i^ailrio 
irritation  ;  the  urine  continued  straagly  ncid,  and  containu<)  an  uxcom 
of  roaacio  acid,  urio  ncid,  and  the  urates. 

THEHAPEDTica. — The  chlorate  of  potassium  has  boon  very  fivoly  used, 
and  vith  great  asserted  odi-nnla^,  In  all  forma  of  dlwHi^o  b«IicTotl  to  bo 
due  to  blood 'poisoning,  such  as  acarUt  and  other  adynamic  fevers^  i^fK- 
^fteria,  tcorbutiui,  syphilis,  and  eveir^Jrophcota.    As  nlruuUy  stated,  tim 
theory  upon  wliScn  this  pmctico  rests  has  no  foundation  in  roason  or 
scicr.co,  and  my  own  empirlcnl  cxporience  with  the  rtimody  has  boon  id 
exact  accord  with  the  teachings  of  physiology.    I  havo  «ooa  tho  chlo- 
rate repeatedly  employed  in  various  diseases  of  tlie  nht.'ts  jost  spolcon 
of,  and  hare  never  seen  it  do  a  particle  of  good.     On  iho  other  hand, 
in  morcurial  and  other  forms  of  MomnlHis  the  remedy  la  undoubtodly  of 
great  value ;  givou  in  the  funn  of  a  powder,  with  sugar.  It  \»  remarkably 
cfficiont  in  tho  follicular  or  .-ij.'h^/iuus-  til«matitis  of  children.*     I  do  nol 
bell«Te,  however,  that  its  iuilinMu;.!  in  tliuMo  com*  i»  other  thau  local; 
^"ol,  oa  the  i-emody  is  elimitiali.>d  with  tlio  »aliva,  aod,  thorofore^  wbea 
givca  intornnily  in  uonsi.iiitly  pi-c4cnt  in  tlio  moutb,  tho  ordinary  method 
of  uiting  it  i»  probably  tho  best.     ^JiJUiUcs  and  otbor  dr optical  affoctia 
it  is  vnliioluHs.  ~  """ 

Whon  UTil  locnlbj.  clilorutc  of  potawfium  nets  as  a  stimulnat  lo  i 
\'arions  miicuu?^  inciiibr:in(^H, nnd  i»  ot\on  of  uxccllent  »or\'iuo  iu  ooMai 
angina !  it  is  wen  wiid  to  have  been  usod  adrnntngoously  by  enemau 
in  di/senfrry  und  in  cholera  infantum.  Tho  most  gonomlly  clBcieot  gai^le 
thnt  T  knotv  of  in  onlinary  sore  throat  may  bo  made  by  pouring  a  plat 
of  boiling  wntcr  over  n  powder  composed  of  no  ounce  of  sumneh  Acrrta 
(or  of  iticir  fluid  extract)  und  h:ilf  un  ounce  of  tho  cblorato  of  pota»- 
aium,  allowing  to  simmer  in  nn  unrthuu  vmsol,  with  occosiotml  stimi^, 
to  threc-fourtbs  of  n  pint,  sinitning,  and  using  in  iho  ordtimry  roannor. 
A  half-ounco  to  an  otiuco  of  tho  saturated  solution  of  tho  ohlurnts  coib> 
binod  with  a  few  drops  of  laudanum,  injected  into  tho  rectum  once  nr 
twice  »  dny  nnd  rolniiicd,  is  ofton  of  tho  utmost  sticQtlOJSL^CBSn^i^ 

AuMiNisTiiATioN. — Kor  inunifoet  reasons,  when  taken  in  largo  do«ei 
tho  (lilorate  of  potassium  must  bo  oxhibited  in  dilate  solutioa.  Tbe 
usual  dose  is  fVom  Xna  to  twenty  grains ;  as  a  lotion,  fVom  too  grains  to 
half  n  dnicbm  may  bo  dissolved  in  the  ouuco  of  water. 


•  M.  Lnbonlo  (BuIi*.  Tht'-p.,  Iixioii,,  M'i)  and  U.  Tuk*  (hamf.  Jtlt^  Bona.  ISTti 
hnre  nbomi  ttmt  iha  fhlaentr  i}f  todiuni  mta  )>1ijrtiolugiaIlj  Uk«  lit*  [>■!■— I  win  ^ii  Ml 
Dr.  6.  KIngot  nnJ  U,  Siilniburf  (fui^un  Lnnett,  \ftit,  IL  T3B)  llmra  tbanil  II 
■fflelsnl  hi  ttaiDstitii. 
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LtTsn  Cabbonas,  U.S. — Carbonate  ttf  Lithium  is  ft  whit4  powuvi, 
sparingly  nolutilo  in  waUsr,  and  readily  diatiiiguisliablo  by  Uio  ctinniiiv- 
rcd  color  wliScli  It  imparts  to  the  llama  of  alc-ohoL  From  It  ttu  U.S. 
Pbttrmftoopoia  directs  tltat  tho  citrate  (a  wliitc,  dollquoscoiil,  frooly 
soluble  pow<Ior)  sliall  be  propared  by  solution  with  ciu-ic  aoid  in  wntor. 
Th«  combining  number  of  lithiu  iH  so  low  that  all  iu  saltA  contain 
a  very  romnrkabli>  proportion  of  tho  bow.  "Wo  hnvo  but  littlo  aocu- 
ralo  l<novfloiigo  of  lh«  phyaiolugicnl  uelion  of  lithia,  but  it  probably 
ctOMly  roeonibltM  potanh  in  iL»  cifvcts  upon  tho  nyKlota.  In  twonty- 
gnindoBW  I  hnro  tmon  it  apparently  produce  sovuro  goncrnl  prostra- 
tion, amounting  »lniu'<t  to  goncrnl  pnrnly:<i»,  in  n  fvoble  adult  female; 
it  I  have  given  it  very  lurguly  to  ulhcr  pnlionlo  williout  indudnj;  any 
astitutional  »yinpComi.  It  is  eliminated  by  tho  kidneys,  rendering 
Ihe  nriae  alkaline. 

TaERAPBtiTica. — According  to  tho  cxporimonls  of  Dr.  Uro  and  of 
Dr.  Garrod,  solutions  of  tbo  liihiu  eullo  tiavo  the  power  of  dissolving 
uric  acid  and  tho  uratoa ;  and  tho  drug  wna  strongly  rocommeudod  by 
Di.  Garrod  in  urie  add  diathaJB  and  in  chronic  gout,  given  in  doses  of 
tliroo  or  four  jtniina  thi-co  times  a  day.  The  drug  was  extensively  em- 
ployed, but  fell  into  djsroputo  imtil  recently,  when  its  claims  have  been 
rovivud,  ospocially  by  Professor  Ditiorich  {Schmidt's  JakrbUchert  Bd.  dl. 
p.  270).  As  stahxl  by  the  latter  observer,  it  is  very  generally  given  In 
too  large  doso.  In  my  own  experience,  given  as  proHCribod  by  Dr. 
GflRod  for  a  longth  of  time,  it  bas  apjwared  to  do  groat  good  In  soma 
cases  of  chronic  K""*-  Either  salt  may  bo  exhibited  preferably  in  car- 
bonic acid  wator,  in  doses  of  fiygj^^ains,  Ihreo  times  a  day.  br.  Alar- 
tinexu,  of  Paris,  affirms  that  he  has  oblainod'Tery  remarkable  results 
in  ihe  treatment  of  dJaietes  mcllitua  by  the  n-^-  if  a  solution  of  IUhJnm 
carbonate  and  sodium  aneniate.  There  i-  n  1 'nn  "l  diubcieH  closely 
connected  with  the  gouTy  diaflicBis.  nnd  in  those  caeos  this  arsenical 
»9ttttion  of  lithium  will  pronahly  be  of  service:  ft'om  five  to  ten  grains 
of  lithium  carbonate  and  one-thirtielh  of  a  grain  of  arseniate  of  sodium 
may  bo  given  (hro^  times  a  day.  Dr.  E,  Duthe  (tliitl.  de  la  Soc.  Med, 
de  TYonnr,  2.1-27.  189-1-86)  affirms  that  tho  prolonged  local  application 
of  litlila  salts  iii  of  ver%'  groat  use  in  the  treatment  of  gouty  joints,  and 
that  in  gf>uly  conjunciiviiis  frequent  washing  of  tho  eyes  with  the 
solution  of  carbonate  of  hthium,  one  part  to  Hvo  hundred,  is  cITective. 

ALTERATIVE  DIURETICS 
BUCHU-BtJCHO.  U.a 
The  leaves  of  Barosriia  crennta,  and  of  other  species  of  the  genus, 
natives  of  Southurn  Africa.  These  leaves,  which  are  gathered  by  the 
Uottcntota,  aro  an  inch  or  lca<8  in  length,  from  tbrco  lo  five  lines  bi-osd, 
of  variouit  forms,  hut  always  notched  on  the  edges,  and  having  a  strong, 
rather  raiil<,  yet  somowbat  aromatic  odor,  and  a  warm,  bittori&h  taste. 
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Th«7  ove  tluHr  virtues,  which  th«y  yiold  to  water  and  to  alcohol,  to  a 
Tolstilo  oil  and  to  a  bitter  exlracUvo. 

Therapectics. — Owing  to  its  biiutr  priucipto,  bucbu  is  poriupA 
ali^htlv  tonic:  but  its  clii^f  mil^iiutl  virtue  ia  aa  a  alimulant  and 
|ltorativo  to  Lhn  mupoHH  ^pombrane  of  the  Keoito-artnary  organs,    ll 
does  not  very  lar]^ely  incroaao  the  flow  of  m-ine,  and  hei>ce  to  n«T«r 
administered  in  dropsy,  but  in  all  caaca  of  aubacute  or  chronic  infloni- 
matioQ  of  the  gen J to-urinary  orsana  It  may  be  employed  with  hopoijf 
ouocesa.    Ita  oUja  'infJon^fituiiy  g^'t^rbed,  and  ia  ellmttmted  by  ^1iq  E3- 
^ieya.  to  wbofleTecratlon  It  Impi^yta  ita  odor     In  ehrontcpyelitis,  eAn»ie 
cifstitit,  and  irritation  of  tkf.  bladder,  it  la  odo  of  our  lA.'rii   romcdio^ 
tdpecially  wlion,  an  ia  A-vquently  Iho  cam,  Ihoao  dis«ii:t«et  ura  asaociatod 
with  ft  guQomlly-lowerud  nyittoinic  toiio.     A»  eompTcd  with  lujpM- 
tins,  bucbu  JH  muiji  Iciw  atimiiktin'r,  uml  liiut  a  much  morg  aooUiimg  aPtet 
upOB  the  Tnueoi.19  mombmuijit  of  tlio  gmiilo-iiriiiuiT  tract.     In  irrSatei 
htailder,  wbuu  the  nrino  in  higfUy  ncid,  ana  when  ihcro  i»  a  L-onstaot 
iloBJru  to  urinntc,  witli  but  little  relief  (inm  '"'""irifimi  bucbu,  in  ooi- 
bination  with  a  vopctablo  aalt  o^  potaab  *nij  thn  awpot  npirit  of  nitre, 
otlon  givea  great  ruJiuf.    Tliu  do»o  of  IhcJIuid  extrad  {Kx^tractum  Bvdm 

dl  dilutwl,  thrw  or  four  tiinea  a  day. 


otlon  givea  great  rt!]:uL    1  he  uo«e 
ffuiJtim.  U.O.)  ia  a  totuipQonful.  w 


Pakeir-v,  U.S. — Parcira  Bravt  is  the  root  of  Chondodondron  lomoi 
to«um,  a  climbing  plant  of  South  Amonca.  There  appear  to  be  Ib  tli* 
root  one  or  more  alkaloids  (see  U.S.  J>ispmtaton/,  15ih  ed^  p.  1065). 
Paretra  Brava  baa  been  used  with  asserted  advantage  in  chronic  tyttHu, 
'^JljTfit'ii'i^Uaiidfr,"  and  in  ohrpnl^  ^onatfh^M^  and  app«an  to  OJton  a 
atimulant  action  uporiTha  mnc^us  mpmhr^iia  of  the  wlm^fl  gySTjfr 
grinaijjipparftHut.     It  ia  a^d  to  1^  f^go  t.mifi,  and  rilghtlT  ap<^|;^iiit,  m 

irban 


I 


that  It  i."^ 


iliy  valuable  in  orinaty  diseases  when  thonj  ia  tbtiAo- 


nesa  of  dij^eatJou  and  a  tendency  lo  coslivunesa.  The  remedy  abould 
alwaj-s  bo  given  in  the  form  of  the  in/uaion  i^i~Oj),  or  of  tbo  jIfW 
eJ^racl  (^Extractum  Pareirm  Fluidam,  U.S.),  of  which  the  do«oe  am  rt- 
Hpcclivoly  ft  wiricglaaal\il  and  a  tuiupoonAil  tliroo  or  four  liiiios  a  day. 

UVA  tjimi,  n.S. — Jir-Mrhemj  18  the  Icavca  of  ArcUMtaphylos  Ova- 
urai,  a  low  ewrgroun  shrub,  iudigonotiH  to  nortborn  mnritimo  Kurope, 
and  alw)  lo  our  nortbcru  coasts  n«  far  south  as  Kow  Jurifoy.  They  am 
from  half  uu  iuc-h  to  .tn  inch  in  Icni^th,  wedgo-sbapcd.  Ihicic,  ooriaouous, 
with  a  smooth,  rounded  murgin.  Tbo  odor  is  hay-like,  the  taato  bitU^ 
L§h,  astringGOl,  itud  somewhat  ewoeti^h.  Uva  ursi  containa  gallto  oeid, 
bo«idoB  a  crjTstalliae  principle  discovered  by  Mr.  J.  C.  C.  Uuf^bea  (vliwff. 
Journ.  Phar.f  18^7),  and  by  him  uamed  Urtiti,  but  now  generally  known 
aa  Arbutin.  It  occurs  in  long  acicidar  colorless  crystals,  IVocly  aulabU 
in  water,  loss  so  in  alcohol  and  in  ether,  and  is  resolved  by  the  actwa 
of  sulphuric  acid  into  glucose  and  hydrecfiinoM. 

TuEKAPEUTtca. — Uva  ursj  la  capable  of  acting;  as  a  woak  astringcnl, 
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bill  has  boen  long  used  In  modiclnd  for  Its  lalluenco  upon  tbo  gonlto- 
urinary  mucous  monibrnn«,  au<l  at  pruaont  is  employed  only  in  dtronlo 
pgtlitit,  cytfitit,  mid  ollioi-  fttTvctittnH  of  tho  genilo-uriniiry  mucous  mom 
bniw,  when  ft  slightly  vlimulanl  Uiid  an  vnti-in^^nl  urtiou  in  doslrcd. 
Mr.  IlagliM  found  Ihni  in  doeo*  of  ono  grain  arbutin  i*  a  povmrtal  dlu- 
nrtic.  Xt  Bocmg  to  bo  froo  from  poi«onoH;t  iirupci-iicw.  ««  Jablonowski 
{Inavjf.  Diti.,  Dorput,  1858)  took  in  forty-eight  lioure  oigbtoon  frruttnmoo 
of  it  without  discomfort.  It  producuH  ii  dioculoraiion  of  tho  urino 
varying  from  pnio  gnoonish  to  diirlc  groonisb  brown,  tho  color  doopoiv 
ing  upon  standing.  It  has  boon  proved  by  tho  rosoarchcs  of  Von 
Moring  {Pjlkger't  Archiv,  1877,  xiv.  27G),  of  L,  Lowin  ( Virchoie's  Archie, 
1883,  ltd.  xcii.),  and  of  StolTi-n  {Unltrsuchvngen,  WUrzbui);,  18S3)  ibftt 
tJie  discoloration  of  tho  orino  is  due  to  the  breaking  up  of  tbo  ar- 
butin in  tJie  body  into  i^lncoee  and  hrdrochipone.  Tho  ohango  prob- 
ably occurs  Id  the  kidnoys,  aa  arbutin  is  froo  from  toxic  proportios, 
while  Brie^^or  bas  nbown  that  bydroohinono  ia  poiaonous,  producing  In 
man  giddiness,  ringing  in  the  ears,  Icaaening  in  tho  force  and  froquonoy 
of  the  pulse,  eto.  The  experiments  of  Lewiti  Imlicutu  that  tho  arbutin 
is  the  active  princi|>lo  of  uva  ursi,  and  Forxtor  (/lln'^^  Iittetliiienzblalf, 
1881)  has  nbown  that  bydroohinono'  i.t  ii  powerful  di.tinfcctanl  and  anti- 
formonts  It  is  otatod  that  a  ono-pcr-ccnt.  solution  will  arro6t  pulrefiu- 
lion  and  alcoholic  fermentation,  whilo  ono-balf  per  cent,  is  sufficient 
to.  chocic  butyric  formuotation.  On  tho  other  bond,  II.  Pauchkis  (  WiM. 
Jkd,  Fnsse,  1884,  xxr.  13 ;  confirmed  by  II.  Laurentx,  fnauff.  Diaa., 
Dorpat,  188G)  states  aa  tho  result  of  tho  practical  use  of  arbutin  in 
gonerrfuza  and  cystHU  that  it  doea  not  eJToct  much  good,  and  that  only 
a  portion  of  it  is  changed  into  hydrocbinone,  moat  of  it  being  elimi- 
catcd  as  arbutin.  He  believea  that  uva  unti  ia  of  value  in  gonito-urinary 
diseases,  ohiutly  on  aooount  of  ita  tannic  noid  and  of  tlio  volatile  oil 
which  It  contains,  uud  afBrms  that  tho  drlud  extract  of  tbo  leaf,  the 


*  Ageordins  to  III*  BtpariioanU  vt  BrirKir,  i]idrafMi4aiit  produoM  in  innn  |[i<Miiiaii,  riD|- 
log  In  tho  aonv  >pJ  lc««Diiig  in  Ilia  for»  ud  rrn(ueao/  of  Ihc  pulie.  In  Iha  MperlniBnU  U 
Dr.  t>.  J.  Mailln  (  rKtra/,.  Oat^  IMT,  tS9)  Uoniad  In  (k«  frog  vloranl  Qunruliioni,  fnlloAsd  ij 
|ianilf  ait  itniJ  dsutb  llirDnib  lUlara  of  th<  rupLmlon,  both  oon  call  lint  and  [hitxIjiIi  licinf 
tba  malt  of  ■  direct  loAuBaaa  ujiud  Iba  ipinal  Mrd.  Siunll  dMM  prodoexl  In  tba  munmftl  Id- 
«r«M  of  th«  Mtcrlsl  prwaurr.  whlob,  If  ihi  time  fi>r»  luSiilint,  «»  futlawod  by  n  dtjirMdoB, 
Vbu  tha  TMO-mator  (jitsiu  wtt  jiKnitjrinl  nad  Ike  lieitrt  liolalal  ttom  the  aeattiit  DOrToiii 
fljItMO,  lb*  alhotof  bjrdnwhlDoue  uti  Arterial  prauon  wu  K«ra»Iir  (MTOCpIib'e  r  to  thU  It  U 
probttbl*  Ibat  U  ghiaRj  aJTant*  Iba  imo-aioliir  ifiteia.  Tba  bodllr  lo(0|.«mliire  i*  luwatfld  bjr 
Urga  doMf  of  brdnobinone.  AceordlDito  Iheaiiiarlmanl'nr  Mnitio,  thii  1<  niDlDljduatoui 
ioansM  of  bwt-dl*ti|Mtlen,  and  li.  tbareforiv  iiralinbly  ilio  roault  i4  a  vuo>iDutnr  jiaralftii. 
II.  6.  Ba7«r,in  MpariniBnla  upm  Iha  fre^  Knd  lartnpin  {Amf,  Junm.  ihd.Si.!..  Apiil.  IHSA), 
OomHtoth*  eonalnilon  CbnC  byilrDDblnuuealfeoU  buiU  ibo  bcsrl  lod  tba  i>Mii]rH>  ii  pnnil,<iiant, 
iMMnlng  tbo  r«la  of  tht  banit  anil  tht  amounl  at  iiark  done,  aoil  enuiing  ilUainliuu  of  Ibo 
tt^tarlolce.  Dr.  AntJMff  ba*  fuuud  Ibst  If  Twi  par  cani.  o  hjrdrihjhinr'ne  V^anddcd  to  freab  arlna 
Ibi  lUtar  will  ramain  for  man;  dayi  ulihout  uadti);ulB|i  alk-itiDa  fDrDientntiun,  but  thai  if 
bjrdfoobiaoas  ba  added  to  a  autulion  of  iirva  a  rapid  deiwmpodtloEi  of  ih<  itm  ooean,  wblah 
AbImF  baltovia  U  b*  Ibc  r«aalt  nt  a  dlrnt  abamioil  aMion  of  bjrdroobinoDa  an  urm  [£gN<«li 
April,  ISaT). 
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beet  proparntion,  contains  ubout  throe  and  oi>o-b«lf  per  com,  or  arbiitii 
tosixteon  per  coot,  of  tunnic  acid.  In  thu  UiiihIk,  bowovor,  of  Dr.  Mcadi* 
{Cenira^l.  f.  KUh.  itai.,  1883,  p.  4;)3),  nrbutin  in  (Icmom  of  twclvo  graina 
a  day  haa  provni  ji  Tqy  docided  diuiptic  and  vcrv  mtofnl  ir^  ^<*'' 
Whutover  may  bo  tbo  valuo  of  arbutin,  it  is  ovidont  that  tha  eoBd 
ostmc-t  ftiUy  ropreeontH  iho  drug,  of  wbich  it  is  ubout  four  tiiiiw  Uie 
etron^b.  It  may  be  pvon  ja  drachm  dosoa  throo  or  four  timed  a  day. 
Tho  doae  of  the  fluid  ■■ylmH  (lixtractum  Ue^t  Unl  Fluifium,  U.S.}  la 
two  to  four  fluidracliius  lLiuu  hi-  fgiir-liauM  aiiay. 


ino«fl 


CntUAPHiLA,  TJ.S. — Pipaiaseiea  Is  tho  dried  loaves  of  Chima 
nmbcllata,  a  littlo  indigenous  perennial,  diatinguiabcd  Orom  its 
congoner  C  maeulata  by  the  uiiirurm  gl(K«y  green  of  its  loaves.  Tbt 
latter  are  about  an  iiicli  and  a  half  long,  wedj^e^hapcd,  notclicd,  poiulod, 
and  ooriacQoua.  Tb^y  contain  tannic  ac'td,  bttler  extractive,  and,  ao- 
cording  to  Mr.  Samuel  Fairbauk,  a  crystalline  principle,  Chimaphiii* 
(aeo  CS.  DUpensatvry).  Pipglaacwn  js  pr"^qMy  "'-a-i  KtituTiilfiiil  lo 
jiTO^urai  iii  its  therapeulio  Talua.  thwiffh  purlfapa  not  gntiw  a^  mjytfy 
diurelie.    Pmfussor  Ocorgo  B.  WooJ  \Therape\itk9,  vol.  i.  p.  133)  jasn- 

lio  has  had  ■ 


luondM  it  very  highly  in  oxtornal  scrofula,  asaertii 
T^gc^oxjiijriunoo  trttb-thiTTOniody,  and  that  in  power  over  tho  disonao 
it  K^Ttnrl-i  rr-rt  !n  fn'MivrT  nil  ~rj'\  the  pro|>aration.s  of  jodlno  and  irOB. 
II.'  ..■!]!■■..  ,■,  i  ,  fi'ii  iiTil,  !i    :l  mild  agtringcnt  and  tonic  bgi 

aUo  as  an  allci'ntive,  and  61;i'-l  :  Uiat  its  exhibition  should  bo  long  coa- 
tinm:d.  the  adminiatmtion  Lt:iii^<  luii^mtarily  aUMpendcd  wbonovor  tbow 
ja  gucb  fover.  The  romody  should  bo  adminiatorud  in  the  fomi'of 
decoction,  or  of  the  jluit^  extract  (Urtractum  Chinutphilte  Fltiidum,  VS.), 
the  doaos  of  which  are  roDpoclively  a  wiusglaasful  and  a  MaspooaM 
Lhreo  or  four  times  a  day. 


JvNiPEUUs. — Juniper  is  the  fVuit  of  tho  common  jf<ii[<-i- j^f  KiintT* 
gjid  this  country.  Thoao  berriaa  are  ix>uiid,  bluish  bodJoa.  about  tlie 
flUifl-ofIaJai:yo  pea,  ol^a  awagtish,  tgroUrmhliiate,  irftT""*'"  'w'"  They 
pwo  tboir  propei'tica  tO-S  rgfafjg  oU  (fafum  Juniperi).  which  in  officinaL 
They  yield  to  boiling  water  and  to  alcohol.  Juniper  la  gently  titim 
Inni  and  cordial  lo  the  slomnch.  Upon  the  lcidnc!\*it  It  sjtl""'''  "  ''wj'h'^' 
stimulant  juilion,  and  iho  oil  frcylj  gix'oo  is  cajj^k  of  irrimtinif  Uie 
renaLoiyana  above  tliy  wiureting.point,  and  of  prudueiog  .liiiMnnrd 
Bflcialion,  gttangury,  juid.«ven  suppnagjon  of  urir^  TEo  vobuita  oil 
is  undoubtedly  absorbed,  and  jjawijicn  tVom  iBo  aj-^tcm  t-hicfly  through 
l^o_kidneyB,  Aa  a  diuruticjutiipor  has  two  distinct  uacti.  Tbe  moU 
usaol  einpjoj-menl  of  it  i»  m  an  adjuvant  ^ocrcam  pf  tartar  or  tlw 
alkaUito  diuretics.  On  account  of  its  stinmlant  Iw^  influenpe  nfwi 
tbo  alimentary  canal,  it  renders  Ibo  cream  of  tartar  fur  more  aeoopi 
able  to  the  stomach,  and  ut  tho  samo  timo  aids  its  diuretic  oc' 
Sumctimoa  junlpur  is  cmploj^d  for  ita  etimulaiit  action  oo  tbe 
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mcmbmao  of  tho  genit<Mii-iDary  organs  in  chronie  pj/nitit  and  in  chnitte 
eatarrh  of  tht  btadder.  In  the  form  of  the  compovnd  ^irit  {Spiritut 
Jumperi  Compitsitm,  U.S.),  orjw^oijm^lent,  yui,  jtiniPurTa  oft«n  usolVil 
in  tho  subRouto  eonyestion  of  the  kidney*  fVoquontly  wen  in  old  ]>onwDii 
and  ch«ra«tvri2oil  by  aching  in  the  loina  nilliout  uUuicjuiuSLJHiEkuu 
'JTnr'"""  Tho  iafMJon  io  made  by  maeonHiog  ^p  ottBOo  "F  ^b^  Imrriiw 
in  •  eint  of  IraiUAiEjater  ftw  an  hour,  tho  wbolo  to  ba  tak<)n  ja  rflviiLiH 

:-houra.J^bo  doao  of  tho  oil  ^-f  f^m  fiTft  *" 
ifloen  droiw ;  of  tho  apirit.  ojio  taDloapaoa&ll- 

Olccu  Ebiobroktis.  O.S. — Er heron  C^nfiAmx^  or  Canada  FleabaHt, 
vontains  a  lnr;ic<^  jirngMrtion  of  u  yuiiowlah  volnlllo  oil  of  a  rathor  pluns- 
ant  odor  and  lasts,  which  liaa  prnpcrlies  roitomblJng  those  of  turpentino, 
but  much  loea  elimulatin^.  It  mny  hn  nmpliiyinl  in  nfly-tlftpB  nf  thn 
genito-urinarji  orgaw,  and  in  nHHTtive  hemorrhaars.  It  ia  espcctally  vain. 
aLla  In  menorf/nffflii.  Aocdrli"  !'  ^tnrlio.  i^  j^  vor)'  offlcacioua  In 
gSSSUlUB*^  (Land.  Med.  lite.,  LiTii,  p.  :JiJ7).  Tho  doao  la  fivo  in  twmily 
drops  every  two  or  threu  houii*,  and  to  be^t  ailmlitlatiiyp^  on  aii|pr. 

Ulrpu  SAXTALr,  U.S^  is  a  [>Hlo-yo||Qwi«h,  »lix>n];ly  aromfttlo^yola^ 
UI«_oil,  of  a  punffsnt.  «picy  tiut4!,  from  tho  disliltation  of  iho  wood  of 
SantiJun)  atGum.  It_{!j_jjjiioluljlo  \p  water,  but  yoadilv  aolulilo  In 
aUohul.     Wliun  imre.  it  i«  a  local  irrHniit  and   probuljlv  cnjitili!*!  of 

alftCting  Itin  ^"gn''  '\yil^*™i  *<«bnini>li  iU  phyinl/ifftwtl    ulU'    i    I    i     nOt 

boon  propurly  invwitigatod.  Dr.  S.  Bosonborff  (77l«mj».  M"'i.ii-.hif(e, 
1887,  p.  219)  baa  noticed  aftw  dowe  of  aixty  dropa  mlgy  jrriution  of 
tho  alimentary  onnul,  bumiiij^  in  tho  urothrs  durin<;  uHnnlion,  and  an 
eniptiOD  of  mnjlll  red  prominencds  upon  the  entire  aurlace  of  the  body, 
iurolving  tivcn  ttie  coqjuoctiva.  Oil  of  aandal-woott  ia  vary  efficient  ia 
ehrwic  bronchiti*  and  in  the  advanced  stagos  of  acute  bnnifiitta.  also  in 
wnorrnaa  aitor  tho  firat  pomcl'or  ioulo"mflaniinalion.  From  ten  to 
tvronty  ntiiiims  of  it  may  be  given,  in  capsule  or  emulsion,  three  or  four 
ttrnM>  a  dJiy. 

Tbo  8T10MATA  0^  Zea  Mavs,  Or  Indian  com.  liM  tegft  ■trowtly 
rocommended  as  a  mild  utimulnnt  d'urottc  jn  flwito  Bjtd  chW>nTciJt- 
^amauttias'  of  the  bladder,  and  in  vxic-acid  anS  photphatk  argveJ,  and, 
I  am  infonned,  ia  much  laod  by  auveral  aur[:«cona  of  thi*  «!^y.  It  l» 
claimed  that  it  hoa  a  diii^jno^  anm*thi)f  !<■  offoct  in  allaying  thTpntn  of 
itioao  affectlcHta,  t^dcw  thew  bo  bo  much  miwuB  n  toprovent  eontact 
with  tbe  wucom  membmnw  M.  LiaDiJnciixrof  I^ar la,  asBortu  that  tho 
urinary  Mereuon  U  much  increased,  and  the  arterial  tension  distinctly 
utignicDlod,  even  in  casos  of  cardiac  disease  (Med.  and  Surg,  Reporter, 
1882,  p,  103).     Dr.  Vauthior  (Arck.  Med.  Belgei,  Aug.  1860*)  stntOB  that 

•  CoanUalM  La  rnHiM  JVM.,  ISM,  xtril.  e»i  rralm  if/<J.,  April,  IBSO;  JTtd.  ^fiM, 
lUiL  STI. 
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itit  itfiliTity  dcpcn<Is  upo»  Afaizenie  acid.  It  may  bo.  piven  ad  libitum  1 
Inftaaioa  (two  ouncM  to  tbo  pint  of  boiling  wstor)  ;'tjie  dose  of  the  fliuil 
extnicl  is  one  to  two  t«aspooDftils  every  two  oi*  throe  houm ;  of  tbu  nui- 
xcnic  »cid,  ornMjiglilh  of  s  prain.  Dr.  Ducaaso  givca  half  a  drachm  of 
(ho  oxtract  a  diiy  {La  France  Med.,  1882,  p.  811).  Or.  B.  Stuvur  ( Ha. 
Oat.,  vol.  ii.)  claims  that  the  fluid  extnutt  (i^t  every  two  houra.  wilh 
nCOtatO  of  potassium  gr.  n)  avtirlj^j^i^jivfr^ivlinTy  in|ltnM^pp  over  BCUK 

TEREBINTHINA— TURPENTINE.    O.S. 

Canada  TarpeKtine  (Terebimtiiina  Canadi!>'S)8,  tJ-S.},  or  Canada 
SaUam,  is  the  product  of  Abion  balaamco,  or  Bulm  of  Gilcod,  or  Amofv 
can  Silver  Fir,  aa  it  is  vnriounly  named,  a  bcaulifal  ov«i^roen  in- 
digenous to  the  Gxtremo  northern  Utiilvd  Slutca  and  to  the  Britlab 
provlncco^  The  jiiioe  is  said  to  coiJeot  in  tittla  rcc<^ljK^>g  n^nr  (jw 
baric,  And  to  bo  guthui'ed  by  cutting  these  Open  and  allowing  theai  to 
OTttin  into  voonol.i,  Cannda  BoiHAm  is  a  tbicic  and  vtsoitl  but  clear, 
yollowiith  liquid,  oonluining,  it  iit  i<aid,  about  twenty  por  coiiL  of  vola- 
tilo  oil.  The  amount  of  (lie  Inttcr  ingredient  must  vary  greatly,  aince 
by  ago  and  exposure  to  tbu  uir  tfao  liquid  haisam,  loaiog  ita  oil  by 
avaporatioD  and  oxidation,  betomos  converted  into  a  hard,  brittle,  tna*- 
lueont,  re»nouB  mam.  Canada  Balsam  is  very  mi-cly.  if  ever,  uaadia 
tnedioino,  but  resembles  turjiculino  in  its  action  on  tbo  systom. 

WhiU  Turpentinf.  (TKaGBiKTBiNA — TuKPExriKB.  V.S.)  is  tho 
Crete  oleorenin  obtained  by  incising  Pinua  paluatria  and  other  speoM 
of  pine.  The  aujlply  in  the  Ajimrj^jin  niaritflt  mmett  aliiifi-il  ^|-{(litlit-j(|j- 
from  M"orUi  Carolina  nml^  Othnr  Iff  mir  SniUhurn  Slaii^n  It  in  r^nly 
ir  ever,  iigelf  nwd  in  modidpa,  but  by  diatillaiJop  ia  aeparatod  lat^  a 
volaiil.'  nil  niid  a  reain  (Rosin),  which  is  officinal  under  the  name  of 
liesuui.  lUi-^ia  is  used  in  medieine  solely  in  ihu  formation  of  eertaia 
plaalers,  chief  among  which  is  tbo  Emplastrum  Besina,  VS^  Adhesive 
Flatter,  or,  in  ordinary  language,  " Slicking  Plaster"  which  U  fonocd 
by  ftddin^  xufliiLlaiitaU  .ploatoL 

OLEUM  TEllEBlNTUlNiB.    OIL  OP  TURPENTINE.     U.S. 

This  is  a  yulluwisb,  highly-infl-immablo  oil,  of  a  strong  pocuUar  odor 
and  a  hot  biting  tnsto,  modcrntcly  soluble  in  alcohol,  freely  so  in  eiker, 
very  slightly  eo  in  water.  By  beating  with  muriatic  acid  it  id  converted 
into  a  tod  liquid  and  a  white  gry«lallino  substance,  which,  &oni  ita  rft* 
semblance  to  camphor,  bus  received  tho  name  of  artificial  eampKar. 
Turpentine  is  remarkable  for  having  tho  property  of  abaKM-bing  o: 
and  converting  it  into  ozone. 


XJ^^k 


*  CdFlaln  pri|MirBlt<in>  of  turpcntioa  ooDtalnloit  a*Bi>«  or  aatfuu  hB*a 
mtBdail  in  innil<i:mi>.  Soti*  •ipuriRieoi*  mblob-t  njidf  mad*  V  InJesttBs  walMd  wilar 
IMatbc  btunl  of  loirei  inimkli  ihowod  Ih*l  wbeu  gf^BU  In  •ucli  way  lb*«Maw  acM  abinljat 
m  btood.emcnluit.  (For  a  *lii<l;  of  tho  pITmI  uI  tha  uioniiiof  tsry«Dltu  «ib,  tne  hUofc 
tfuTfal  Thait,  ISHD.J 
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Pbtsiolooioal  Action. — ^TurpentiQ«  Is  a  powerful  irritant,  c&iising 
in  a  very  fthort  tlmo  inflainmatiou  Id  any  tis.'^ue  with  which  il  comoa  in 
contact. 

Whan  lakcn  hy  a  healthy  person  in  modomlo  dosM,  il  produces  a 
000.40  of  wraniilh  in  tlio  Bloinat-Ii,  noon  folloiroil  by  o:thilaration,  and,  if 
the  amount  bo  aullk-Ionl,  giiJ(iin(M«i(  uiid  cvon  a  tpovioK  of  mtoxicatiun. 
The  pulmj  ig  itn-nni^.,!  iti_(Vr!:iiiii(JjjViaiiiian;y.  Tho  tuq)oiUino  cec-Apos 
fVom  tho  b«dy  ihrouL^h  tho  liinjpi  ant^  ^Jtlnov^  imparting  it«  own  odor 
to  iho  breath,  and  i]\Ai  of  vi<jlota  to  thu  arine.  Although  DOToral  r^ 
cordoil  insiimcu!^  provu  time  turpuntino  is  capablo  ot  producing  death, 
cases  or,BonsuA4iuiiuuuiig  Ijy  Ir.  arn  ram,  aud  a  lethal  rc«ult  is  exceed 
ing'y  *"■  "^ho  symptoms  noted  in  poisoning  by  it  are  most  of  thotn 
oonsuint,  but  vomiting  and  purging  aro  present  in  some  cases  and  not 
in  others.  Unconsciousnc^  is  goneraliy  compk'te,  and  oecnsionaliy  is 
ac(M>nipHnicd  by  dilaleU  pupils;  Iho  uriiio  is  very  much  loesoned  in 
quantity,  oflon  bloody,  n^t  rn^'y  auppiyw^fwi ;  tho  skin  ia  .sometimes 
dry.  wninytifTim  mniiit.j  tj^B  pulao  JaJoebK  jttpld.  and  gciieraUy  royular. 

Tho  lothat  doso  must  bo  very  large,  but  it  ia  not  de^nitoly  known, 
since  recovery  tVom  four  ounces  tn  an  infant  fourlcon  months  old  haa 
boen  roporlfd.  In  Dr.  Mniind's  ea»o  (^Annuaire  <U  TlUrapeutique,  18-16), 
death  was  supposed  to  have  boon  produ<'od  in  an  iiilumperale  woman 
by  six  ounces;  and  Philip  Miull  hni  ronordud  nn  instaucu  of  doath  pro- 
tluoed  in  an  infant  fourteen  weeks  old  by  turpenline,  of  which  half  an 
otineo  was  thought  to  havi;  been  tak-en  {London  Lancet,  March,  1SC9). 

Our  knuwlvdgo  of  tho  action  of  turpentine  upon  tho  circulation  ia 
very  imjtorfccl:  tho  results  which  hnvo  been  oblninod  by  oxporimentors 
arc  80  divonc  as  to  indicate  that  dilTorcnt  \'nrieties  of  the  oil  affect 
the  cLrculaiion  difTuronlly,  or  else  the  oil  alters  in  its  physiological  influ- 
ence when  allowed  to  stand  and  absorb  ozone.  Dr.  II.  Kobert,  using 
tho  European  tuqientino  (_Centralbl.  fur  Mat.  ir««en.scA,,  1877,  p.  129), 
found  that  in  moderate  doses  it  exerted  a  powerful!  stimulating  influence 
upon  tho  iuhibitorj-  reflex  centre,  and  also  elevated  the  blood-pri'ssuro 
by  stiiiiulating  iho  vaao-motor  centre.  Very  largo  doses  appeared  to 
inralyzo  both  of  tho  contros  spoken  of,  causing  douidod  fall  in  the 
arterial  pressure.  Tbe  respiration  wjis  first  incrcnsod  in  ft^quoncy,  hut 
later  atj'ongly  diminialied.  The  blood  became  very  dark,  and  tho  heart 
was  Anally  paralyzed.  Tho  viigi  and  ileprossor  iicrvos  did  not  appoar 
to  ho  affected,  nor  indeed  did  any  of  tho  peripheral  nerves,  or  Uie 
muscled.  It  is  said  that  lheei>  results  aro  in  accord  with  those  previously 
publislied  by  Aanry  in  the  Uungarian  language,  and  Dr.  (loppo  (Journ. 
fur  Pliarmacodynamik,  I  lOB)  concludes  as  tho  result  of  his  own  ox- 
poriment«,  presumably  made  with  European  oil  of  turpontino,  that  tho 
vuo-motor  nerves  are  very  early  inAuoncod  by  tho  drug.  On  tho  other 
hand,  in  a  series  of  experiments  mudo  in  the  Laboratory  of  the  Univor- 
rtity  of  Pennsylvania  by  Dr,  11.  A.  Hare  {Med.  AVips,  Nov.  19.  1887) 
with  American  oU  of  turpentine,  it  was  found  impossiblo  to  raiso  Iho 
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wtorial  prosflurc  Tor  more  than  two  or  three  miniitos,  nnU  tlioa  no  more 
than  icn  millimetrea  of  morcoi^*.  Larf;o  doao*  produced  a  proiwuncod 
fill!  of  arterial  preMurc,  with  groat  cardiac  dcprosnioti,  to  vrhich,  iitdcod. 
Dr.  Ilaro  altribulcs  the  fiJI  of  the  blood-prcttnurc,  Do«cis  which  bod 
no  ofToct  on  Iho  hlood^preaauro  increased  tlio  frciiiioncy  of  tho  puln 
fcr  a  length  of  time.  Tho  incnuaao  of  tha  pul««-rai«  wan  ovidontly  duo 
U,  an  action  upon  the  heart  itacif,  for  it  occurred  when  tho  turpcuiitie 
v,-»H  applied  db-cctly  to  the  heart  of  (he  Crog  an  vrcll  om  i»  Uiv  dog  afUir 
KO-'lioii  of  the  auccteralor  norres  and  tho  vagi.  When  Urge  doMis  wer« 
admin  iiitcred  tho  pulxe  bocttme  slow,— probably,  aa  Dr.  Ilaro  boUcvo«, 
as  tho  result  of  Alimulation  of  tbo  pueumogantric  ncmw,  since  ecttion 
of  thoxo  nen-e«  was  followed  by  tlie  normnl  riwo  in  puUo-fre^uuney. 
F.  Ploisc-hnuinn  (SchmitU'i  Jnhrb.,  clxxx.  125)  found  that  two  drop* 
pi-oducod  pnrftly*in  in  the  frog — first  of  vohmtary  and  nflorwards  of 
i-uflex  activity ;  in  tlio  cut  anil  in  the  rabliit,  t«xi(]  doKva  nboUi«licd  roflox 
activity,  but  ciiusod  violunl  letlial  convulHinns.  The  protwrvntioii  of  vot> 
untary  movomciil  aflur  tlio  losa  of  reflex  activity  in  the  fhig,  which 
hmt  bc«n  cnnfirinud  by  Dr.  Hare,  indicattsi  that  (oxic  dose*  of  turjwn- 
tine  pitralyxc  lliu  sciiaory  nervous  system,  uillivr  Id  tho  conl  or  in  tba 
poriphonil  ncr\'oit, 

-4Chaia:^«nl  aetii>n <if  tiu-^wutinu  npon  tb^  kidneyii  and  ffonjli^nrimiy 
^[tujt  ia  TOry  decided.  When  iiuHlerate  doaes  (Ion  drop4  awry  ihruc 
bourn)  of  lurponliiiu  nro  lal<en,  ihc're  are  usually  no  renul  ityniptonu 
produced,  except  a  slight  incrvuso  of  tho  urino.  Somowhut  lat]^ 
amountH,  when  exhibited,  ore  apt  to  giro  ri»o  ;p  ncliing  >»  thn  tpjnp  and 
to  frequent  miclurition,  with  perhaps  iiw^rln-^j  pnin  ^ypipnnyjpg  lIu> 
act.  If  Htill  larger  qunnljtics  nrjijugowtfid,  llicwo  Kymptoms  are  Jntonai- 
Beii,  and  at  tho  same  tmio  tho  soci'ctipD  «^  ^m''  '*  'l'"''"iiftl1B'  Aftur 
vorj'  Inrgo  repented  dosos  of  tha  drug,  tho  ofjiing  in  llie  loina  ia  very  I 
great,  ofXen  with  spiwmodio  pnin  in  the  urelom;  n  constant  dcsirv  (o 
puikK  water  ttruggliM  with  the  inability  to  niirliirnto,  caused  by  tha 
urorhral  spasm ;  tho  urine  ia  very  scanty,  albuminous,  and  evcu  bloody; 
priapism  may  be  present,  and  an  intatonilile  irritation  may  aflovt  all 
iho  pelvic  organs.  L6on  Crucb  (De  lit  T&iliinlhine,  Paris  Thiwis,  1874) 
has  made  eomo  experiments  which  imlicato  thnt  wbon  turpentine  is 
given  in  toxic  dosca  to  rabbits  it  increases  the  coaguhibility  of  tbo  blood 
•ad  gives  rl§e  to  numerous  minute  hopalie  and  puhnonie  thrombi. 

^EaAPEDTics. — Kxtemally  the  oil  of  liirpontino  ia  very  much  om> 
ploysd  OB  a  QowurAJ  counter-irritaHt.  {( is  useful  more  oepocially  whea 
It.h  daaired  tftjici  upon  a  torgo^^axtant  <^'f  il^ffl^efl■  ^Vhan  a  very  in- 
tenu  pormapent  local  impi-esrion  ispiqninnl.  a^bllatw  ia  to  bo  prcferrad. 
Thus,  jR^teuri*!/  fl.h^isf<^^ia(gf■^la■  U8Cd,  jn  AreacAffts.  turpeotipe  slupoa. 
Id  preparing  tlio  latter  tho  tiirpijutino  ahould  first  ho  warmtxi  d^mEh^ 
tha  veasol  containing  it  in  hot  water,  then  a  piece  of  Sannel,  just  pruri- 
ouflly  aaturated  with  hot  water  and  wrung  out  as  dry  as  possible,  siiould 
bo  dipped  to  the  turpentine  and  again  wrung  out.    It  is  then  ready 
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hUon,  ani]  may  bo  loft  on  fVom  fifloon  minutCA  to  hair  an  liour, 
according  to  Ihv  AciL»ittvonos»  of  Iho  Rkin. 

Another  local  uno  of  Llio  oil  nt  liirpoittino  |jg  na  ag  a<^'Mtif*"  *"  ^ff- 
joola.  From  a  tonHjioonful  to  an  ounce  of  It  mixed  irUh  doublo  Ita 
AmoUDt  ofjiiivfijul  Kiulors  oponiiig  onoinatit  much  mora  active,  oapo* 
oially  in  cniining  tho  cxpiiUion  of  flutiit.  TurpuRtino  cncnmtA  oontaIn< 
ing  mueh  of  the  oil  in  a  wnqll  built  are  aW  c«n!*iuntly  used  with  good 
affoet  in  aroming  thJag^^WTftftm atuy^ ariting  tVom  narcotJe  poiaan 
or  aimilar  caowe. 

in  tffcer<i(?5n  of  the  bowels,  tuqiontinc  takon  by  tho  stomach  fa  oiXeit 
Toi-v'Wlicicnt.  probabiriitinf^  locally  Jo  tho  interline,  and  In  old  gao- 
r*  good  raauHs  are  BOinotime»  derived  from  iu  uwo.    Xa  a  yipgla 
^OM  (fjm  to  f^i,  with  an  equal  amount  of  castor  oil)  it  i«  an 

iiont  Tormifiigo.  It  may  bIdo  be  tiaed  i^  a  Miroft)|uit  in  laai  fm^ 
Uffljg^larly  vrl»?ii  thn  i»ngiin  i«  ilry  kilA  n^^ 

lntvphoi'{  or  i-nrijir  f,;vr  ji  .ftth/M^^  'Jvulf'  Hl^  "^X^i  lt"l'  "■"iiiliinl 
to  tho  ulcorntotl  htfwtfl.  bo«iiio«  infiuuncing  tho  gonornl  condition  of  tho 
■ywtcni.  Tlioro  are  two  eogjit|jnn*  oy  ff^flga^  jp  tho  dincaiflOH  nufpt^d  ir 
whifh  jt  'mj  owpociaOy  ""pfpl, — indeed,  is  of  iiic.il'  n!:!li!r  porvjco.  About 
tho  end  of  tho  second  week  tho  tongiic  Minu'tliin  s  liir-iimtw  yiyy^ry, 
rod,  ohappod,  pcrhnp  eoatvd  in  the  cctiM  ".  uL  l  1<roivntflh  fiii',  and  al 
tho  Bime  time  markoil  motooriem  dovclo]».  Ton  drops  of  turpentine 
oveiy  two  \\nnn  during  tlio  day  and  over}' throe  hours  durinj^  the  night 
will  in  the  majority  of  coace  rcmor^  tho  bad  gymptt^nya  nni,ft<l.  That 
tho  action  of  tho  oil  is  larfjoly  n  local  one  is  Bhow-n  not  only  by  tho 
afgumonU  of  tho  introducer  of  ihp  practice,  Dr.  Georgu  B.  Wood,  but 
ftlao  by  tho  valua  of  thn  Bfip"«  tiyintmnnt  vtIioo  diarrhcea  porslsis  nAor 
the  acute  Ktnj^  of  (ho  forer  ha«  passed.  When  convalcoooaco  is  pro- 
tracted, when  there  \b  a  constant  tcndcner  t?  thy  pjnurmnco  nf  '»»*■- 
rhcca, — when,  ip  other  ffpfda.  the  ulceia  of  Poj-cr'K  patches  arc  alow  to 
~lkoal.—  '^^fmltn"  -r1-  n'~iri  fit  ii  ■pnmfl' 

In  tj/phajd  bronehita  and  pAeummia,  oapocially  oa  inlorcui-ront  In 
typFiw  foTor  and  similar  uihomWi  tnrpontine  applied  externa  I  ly  aad' 
laltan  ii^tornallv  i»  often  very  ngofiiT.  The  same  may  ft^  aaid  ol*  tno 
low  formn  of  pufrperal  fever.  In  this  disease  tho  abdomen  should  bo 
kept  cpyorod  wjth  fomentations  o^_Uio_oU  and  of  warm  water  altcr- 
^oly,  tho  y^iintftr-irrirnnt.  lifting  used  aa  oonBtantlvaB  a  proper  regard 
*jr  '*'"  "'''"  of  the  pationt  will  allow.  Internally  it  should  be  given  in 
very  largo  dosw  (hrx  to  mxT  every  two  houni). 

In  henwrrh.i^es  trar^  thn  rtflmyjh   bpwela,  OF  lunga,  turpentino  liaa 
lairod  colcbril3-.  but  it  is  hardly  so  mucli  used  as  formerly.    TTisTn 


alojcio  cotes  ihnt  it  io  uscAil.  1  have  very  rarely  employed  it,  aw 
the  Pit  of  eri^on  baa  socmed  oven  njore  eHKoeTWBrTOJ  'a  much  more 
ptoaaant  to  tiw  nationt.  In  purpura  hamerrhagiea  turpcntioe  has  bocn 
highly  pmisod. 

Oil  of  lurpentiBe  ia  never  employed  to  increase  the  Sow  of  urine 
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for  tlio  purposo  or  nfTceting  Mrouti  cfl^iHiona.  A«  ^  <<iiiyetic,  it  fa  awl  < 
eotely  for  ita  local  influorK-'c  upon  Jhf  '"■g*"»  Sxeetsive  diuresis  twy- 
Ijmea  ia  apparonjJy  dependent  upon  a  rnUtxeil  ooiniitioii  of  Iho  tcHncra, 
ihd  QDdar  thoso  cirnimslunce*  oil  of  twrpontino  may  bo  of  ncrricB. 
y  Chronic  pyelitis,  chronic  cjfStUis,  and  gleet  may  bu  rory  much  bcncfitpd 
by  tbo  use  oi'  th«  dnig. 

In  using  tarpcnliiw  in  thcKc  aaee,  it  EhouM  ntways  be  borne  in 
mind  that,  wilh  iho  cxuoplion  of  Ottotharidca,  it  ia  tlio  moat  actively 
etimulnling  gf  uli  the  diurotiCB.  and  must  be  employed  only  vrbea  8Im3i 
a  remedy  is  citllod  for.  In  thom  com pn rati voly  rare  oaaee  of  urimtnf 
incontinence  which  iiro  dependent  upon  debility  of  the  bladder,  tnrpen- 
tinc  is  BomctinicH  of  great  service.  When  the  snmo  Bympioin  U  Sjpt^ 
modic,  the  reme<ly,  of  courso,  is  harmful,  f  nntf^ftlnlply  piMnivn  frp™^ 
turia,  in  impotence,  in  certain  conditions  of  spcrm/itorr/xea,  in  amenorrhea, 
*rbon  groat  local  debility  eyistg,  turpentine  mnv  be  tried  with  fair  bapei 
/if  ite  being  useful.  The  dwo  o?  turpontino  is  ton  to  fifteeo  dropa  |a 
emulaion,  given  fromfour  to  tax  times  a  dav!  If  glycerin  aad  oil  of 
gtmltheria  .be  addeJ  io  the  emuiiaon  in  such  groportion  jJxat  tudfli 

UL^EOpe  of  the  other  are  taken 


teaspoopAil  of  the  one  mi)  riTiT  Tr  ^T't 

ffiih  each  do6o.  tboy  irill  almoBt  oompliotely  diagnise  the  ta.i(e  of" 

roraedy.~The  drop  of  turpentine  is  about  equni  to  half  a  roioim. 

It  baa  boon  assorted  that  oil  of  turpentine  is  a  powcrAil  boeta)- 
cido ;  but  the  oxperimcnt*  of  Koch  and  of  Christmos-Dirckinrlc-Holn- 
feld  (_Fortschrilfe  de.r  Med.,  Oct.  1,  1S8")  ap|>car  to  ahow  that  ite  onli- 
septic  properties  are  focble. 


Cdian  TijapENTisK,  the  prodiiot  of  Pistocla  Terobintbnii.  has  been 
highly  cominetided  by  Mr.  John  Clay  as  a  remedy  (kw  internal  canoer. 
Considombttt  loMltiTidiiy  ha.t  been  gircn  by  other  physicians  aa  to  ita 
value,  and  I  have  myvolf  seen  it  apparently  do  gixnl.  Nororthdeaa,  it 
has  not  fulfilled  ita  early  proiniMC,  and  it  is  nt  present  employed  only,  if 
at  ail,  with  the  hope  of  pitlltntlon.  It  is  caswntial  that  it  be  ^naine. 
Uo.He,  xix  grains  three  timcM  a  day  continuously. 


COPAIBA— COPAIBA.     U.a 


H 


The  olcoreMTi  of  Copaifuni  multijiiga  and  of  other  species  of 
ifera,  large  u-ee^  growing  in  Brazil.  Copaiba  is  a  ycUowtsb  Uqoid,  of 
varying  viMcidiiy  according  to  ago,  of  a  strong,  tcrobintbinato,  pecoliar 
od»r,  and  a  bitter,  burning,  disagreeable  taste.  It  mixes  uniformly  with 
ali.ioliitu  alcohol  and  volatile  and  fatty  oils,  and  is  readily  dissolved  by 
Dll)ur.  H  contains  »  volatile  oil,  U  small  quantity  of  soft,  viscid  resin, 
and  about  fifty  [ler  cent,  of  a  hard,  acid  rosin.  In  1829,  Sohweitz«r 
{^Pogyend.  Annal.,  Rd.  xrii.  pp,  4H7  and  1095)  announced  that  h«  had 
found  in  copaiba  a  peculiar  cryslallizabto  acid,  Oypaivie  Acid.  It  la  not 
In  Ute  pluii  of  the  present  work  to  discuss  elaborately  tbe  ohemi»tt^  of 
drugs,  and  consequently  I  must  ronuiin  content  with  the  statement  that 


A 
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rosearcUcs  of  ProfosBor  Bornatzik  (^Prajfer  Vierieljakrschrift,  1868. 
JJd.  4^,  p.  239)  bavo  shown  that  very  fVequentljr  thia  ctysUtlline  acid  <)o«i 
not  exist  in  copaiba,  and  hoDce  that  it  is  an  aiiimpurtant  conetitiicnl. 
Indeed,  those  researchea  seem  to  mo  to  prove  conclusively  that  copiiit>ii 
is  nimply  an  oloore^n. 

ParsiOLOOiCAi.  Actios. — ^Vlien  given  in  therapeutic  dosos,  copntint 
has  very  little  if  any  action  upon  the  genei-al  system,  and  the  infliicncM 
oven  of  very  largo  amounts  is  often  scarooly  porcoptible.  In  the  re- 
searches of  BernatEik  {loc.  cit.,  p.  251),  eightocn  grammes  of  iho  vola- 
tile oil  wore  taken  in  three  doses  during  twelve  hours,  and  caused  only 
an  acceleration  of  a  few  beats  per  miouto  in  the  pulse-rate,  and  a  rise 
of  a  fVa<:tion  of  a  degree  in  the  temperature,  with,  uf^r  a  time,  violent 
gasti-lo  and  intofiUnal  diaturbimce,  evidently  due  to  the  local  aotJon 
of  the  drug,  and  charaoteriacd  by  vomltiiig  and  purging.  Complete 
atraugury  was  not  produeed,  but  there  was  some  difflcully  in  passing 
tbe  uriue,  which  oauned  decidod  burning  in  the  urethra.  On  the  othot 
band,  the  action  of  the  drug  it>  much  inorv  decided  upon  some  very 
Rusoeptiblo  person!*,  so  that  full  doses  of  It  produce  dctoided  fever,  with 
Inttrcaacd  tVequoncy  of  pulso,  and  liol  skin,  nccompani«d  almost  always 
by  decided  symptoms  of  gostro-jntoslinnl  irritation.  Somotlmos,  also, 
tho  urinary  organs  aro  mure  aeniiitivo  tJiian  usual  to  the  action  of  the 
drug,  so  that  Httiutgnry,  and,  a4  is  statod  by  some  authoritiM,  oven 
almost  Gompk'tu  urinary  suppronsion,  may  occur. 

In  18-tl.  Dr.  G.  0.  Roy  (quoted  by  Bern  a  tzik)  called  attention  to 
Um  fiifit  that  if  nitric  acid  bo  addod  to  the  urine  of  persons  taking 
eopolbft,  a  procipitalo  is  formed  resembling  that  of  albumen.  This  fact 
has  been  noted  and  comnionted  on  since  its  discovery  by  Dr.  11.  Woi- 
kart  {ArcMc  der  IIcilJ;unde,  1860),  by  Dr.  Keea  (Guy*  Hosp.  Rep.,  vcd. 
icTii.),  by  Viilcnlino  (ffrunt^rm  der  Physiologie),  and  by  other  observers. 
In  ordor  to  produce  the  phenomenon  with  di^linGlnoiu  and  certainty,  it 

rig  Momingly  nocessary  to  use  large  doaoit  of  tbo  dru^  ainoe  Weikart 
kled  to  detect  it  aftor  the  exhibition  of  small  amounts  of  copaiba  oil. 
various  nurmi«cs  as  to  the  nature  of  this  precipitate  have  been  in> 
dulgod  in ;  but  the  oxporimonts  of  Bernatzik  {loc.  cit.,  p.  252)  appoai 
t>  phow  (hat  it  consists  of  tbe  oxidized  oil  united  lo  some  urinary 
])rinciplos.  Dr.  Bornatzik  found  that  the  elimination  of  tbo  oil  goes 
00  slowly,  continuing  for  as  much  as  four  days  after  Its  ingestion  when 
largo  dosc«  are  employed.  In  hia  cxpL'riinfiits  with  llio  rosin  of  co- 
paiba, tho  authority  j'u^t  noted  exhibited  fiiloeii  grammes  of  it  inside 
of  l!ve  boura.  It  acted  as  an  cineto-cAthurlic,  caualng  a  great  deal  of 
pain  and  irritation.  The  urine  diiposited  very  copiounly  on  the  ad- 
dition of  nitric  acid,  the  ronin  nueniingly  being  eliminated  more  abun- 
dantly than  was  the  oil.  Copuiba  duoa  not  increase  to  any  great  extent 
the  amount  of  the  renal  secretion,  and  no  ovidonco  ba»,  that  I  am  aware 
of.  been  ofTerud  to  show  tliat  it  affects  materially  th«  solidtt  of  the  urine. 
Profosaor  (Juincke  has  recently  found  {Arch.f.  JSxptr.  Path.  u.  Pharm,, 
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1883,  xvll.  273)  a  new  anbHtanoe,  copaila-reJ,  in  tbo  urine  or  pcnoiw 
taking  (ho  oil  of  copaiba.  Tbo  subatanco  ia  a  colorlcw  oeid,  rormiDg 
easily  Aolublu  Halts,  and  has  the  projxirtj  of  raduving  tlio  oxido  of  oop- 
])or  and  polnrlzing  to  the  Ion.  It  ia  colored  red  by  ntilphiiric  acid, 
givm  a  dinractcriatic  flpoctruiii,  and  la  aolublo  In  water,  cblorofttnn, 
nnd  nmylic!  alcohol,  but  not  in  uLlior.  Ita  preaonco  can  bo  dotoctoi 
by  wnrniing  iho  tirlno  willi  coiiccntratod  Hulphurio  ni-id,  when  A  roqr- 
rcd  oilvr  itt  produced,  duoponiiig  into  purple-rod.  Tlio  color  tnny  vta- 
ally  bo  dovolopcd  by  allowing  the  urinu  to  xtnud  with  About  fivo  p«r 
ount  or  aulpburic  acid ;  a  pioctpitato  rorina  nfl«r  u  timo,  at  linit  coIon 
Imw,  but  6iiftlly  becoming  of  a  dirty  riolot.  AOer  the  uno  of  copaiba 
nain  tbo  copaibo-rod  cannot  bo  dotoctod  in  the  urine,  but  tho  urint 
ftUIl  ro^ponda  to  Trommor'a  tc«t  for  augor.  Th««o  facts  aro  important 
08  abowing  how  a  fnliic  diagnosis  of  dinbcten  might  Im  mndo. 

Tho  clinicnl  employment  of  eopaibii  hiw  shown  that  the  drug  oxerta 
its  peculiar  vtimiilaiit  aUerntivo  action  on  other  mueoua  mflmbrr^n** 
^han  tlioMo  of  the  gen ito-iiri nary  appanttu»,  and  it  ia  Tory  noaaiblo  tb^t 
t^ slight  climinntifin  of  tlie  vaTutniToirtaltCB  pinco  through  the  lunga. 

TuEUApKUTicM. — Tho  cIiiiH^uiiio  of  copniba  Id  mcdieitio  is  in  stiltamte 
Mid  chronic  injtammatlons  of  tho  yenito-urinary  mui.-ous  mtnibraoe.  In 
it«  action  upon  this  atmcturo  it  ia  a  dw^jt^^^  piifrmlnt>t|  but  is  kai  irri- 
tAtii  g  and  luwt  Hllmulating  than  tho  oil  of  tiiq)cntino.  Qpnorrhtea  is 
^  di«euso  in  wliioh  it  i»  mninly  oxhJbitgd.  It  ia  especially  uaoAil  in 
Ibe  agyanoed  atagw  oi  tnia  atfoction.  If  it  be  giron  '^  '|in  ''°n'""fny, 
before  tho  inflamnwtion  hn«fullj;jlovc!flj)od,  it  mav  aometimoa  ancce*^ 
[n  abortin:;  the  attack,  but,  if  it  fSiilto  accompliah  tbis,  mny  greatly 
aggravai'  U  ymptoms.  During  tho  height  of  the  inflnniniatorjr 
stage,  co|u.ia  .^liuukl  not  bo  omptoyod.  In  other  inflammatory  aflLiv 
tions  of  the  genito-urinary  inucoua  mombrane,  euch  na  pifeUiit,  and 
chronic  cystitis,  when  tho  diiUMlta  ia  of  a  wibncuto  or  chronic  cliaractcr. 
tlio  romcdy  mny  be  employod,  it  being  bonre  in  mind  that  in  Ita  action 
it  ia  much  more  atimtilnnt  than  buchu  jg_pinwim  i.i-ngn^  but  mncb  loas 
BO  than  turpentine. 

In  chronic  ditirrheea  and  dj/senttry,  copaiba  is  BoiDO<iinos  of  tise, 
tbrougli  it«  l<;cal  action  on  tho  diaooited  surfacos.  Tho  romody  bai 
bcon  highly  rucomniondod  in  tlio  adrancod  stages  of  bronchitis :  and  ia 
tho  chronic  form  of  tbo  disorder,  when  attonded  by  Tory  fk-co  muco- 
puruleiil  expectoration,  1  havo  occasionally  employed  it,  with  oiccullcnl 
re^tultri.  Copniba  is  sometimes  used  internally  in  skin^ffixiiont,  but 
inoro  frequently  is  employed  oxtornalty  as  a  stimubnt  droesio^.  The 
reaittoufl  moss  which  is  left  behind  aflor  tho  distillation  of  the  o))  »f 
copaiba  is  stated  to  be  an  actiro  hydragogue  diuretic,  increasing  grwily 
tliu  flow  and  lessening  the  epecific  gravity  of  the  orino.  In  droptin 
not  dependent  upon  renal  diecase  it  is  stated  to  bo  very  efficaoioua  given 
lu  doMR  of  lilteen  grains  thi-ec  times  a  day  (Ouy'a  JIo*p.  Hep.,  187C). 

ADuiMiarEiATioN. — The  doao  of  copaiba  is  ten  to  twenty  ntinirai 
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ropoftled  fVom  throo  to  elx  tImoB  a  day,  according  lo  clrcuiriRlancOT : 
tb«  bost  offbcta  are  probably  to  bo  attainod  by  tho  frvquont  um  of  Bmnll 
quaotitios.  Tbo  modidno  inay  be  gJTen  drojipoil  upon  wigar.  or,  wbnt 
i9_much  bettor,  ftrhihit|twl  jn  ■»  arntwH^  cmubioii,  mn'to  with  syrup 
aod  mucilaggof  (pf|fn-ya|bio  in  ancb  n  hkiim  i  ilru  :l  iii.h  -^  .  .iinl  gifiall 
contain  iha  rcauirnd  doy.  Wben  patk-uu  ubjuci  i>f  Uii:  hi<<o,  Uiu  drug 
may  bo  givoo  in  gglatin  capautoB,  each  containing  icn  drop^.  It  i« 
Kiid  that  those  capsuioa  do  not,  however,  agroo  bo  well  with  deticaiv 
stomachs  as  the  emulsion.  Wboo  copaiba  is  rubbed  up  with  magnwia, 
tho  resin  unites  with  ifao  earth  to  form  a  solid  mass,  in  which  tho  oil 
is  mochnnicnlly  held  (Massa  CopaUMf-,  VS.),  Pills  made  in  ChiH  way 
are  ineligible,  being  with  difficulty  disintegrated  and  absorbed.  Tlio 
itil  {Oleum  Oopaiba,  VS.),  whioh  b  prepared  by  distillation,  is  isomcrio 
with  oil  or  turpentine.  It  may  be  oxbibitod  in  emulsion  or  to  capsules 
in  doees  of  eight  to  fifteen  mininis. 

CUBEBA-CUBEB.    U.S. 

The  unripe  berrice  of  Piper  Cubeba,  a  climbing  plant  of  Java 
and  olhor  portions  of  the  Kast  InUiee.  These  borries  are  blackish- 
veined,  about  the  size  of  a  small  pea,  and  baro  attached  to  them  a  short 
stalk  throe  or  four  linos  long.  Their  odor  is  aromatic  and  peculiar; 
their  ismte  warm,  camphorncoous,  and  peeulinr.  Cubobs  is  a  somewhat 
complex  body,  but  there  can  be  no  doubt  that  tho  ethereal  extract,  or 
oloorosln,  as  it  is  cornrootity  called,  rupnimnta  Its  medicinal  virtues. 
Tho  extract  appears  lo  oouslat  chiefly  of  throo  oab^lancoR, — a  votulilo 
oil  and  the  brown  reainoufl  sul>Alunc«  formod  by  iti«  oxidation,  a  pociiliar 
acid,  and  a  neutral  eryHtalllsablo  principle,  CuMiin.  OubMc  Add  was 
first  discovered  by  Monhoim,  but  baa  boun  ciipuciatly  examined  by  Pro- 
fessor Bcrnateik  {Prater  VUrte^ahrschrifl,  1861,  Bd.  Ixxxi.  p.  9).  It 
is  Dc«rly  tastL'leiis,  forms  .salts  with  tho  bafi-'*.  tian  a  v<!ry  fntritly  acid 
reaction,  and  dissolves  In  concentrated  sulphuric  acid  with  the  prodttn- 
tion  of  (according  to  BomatEtk)  a  purplo-violot  color,  changing  on  the 
addition  of  a  little  water  to  n  cbcny-rod,  and  nltogothcr  diwppoaring 
when  Airthor  dilution  is  practisod. 

I'liYBioLootOAL  AcrioH. — In  some  respects,  cubebs,  wben  lalton  in 
Urnally,  nMombtos  black  popper  in  its  effects.  It  is,  however,  much 
Ink  stimulating  than  its  congener.  After  the  ingestion  of  the  otdJnnry 
TEiorapoutic  dose  oTculJoFsTno thing  unusual  is  experienced;  but  wIioa 
v«ry  largo  amounts  aro  taken  ihero  are  evTdeiicei)  of  giwlric  oxcilem<nt, 
aach  as  sonsntion  <jf  warmth  in  the  Htoiii:i<-Ii.  nnJ  Hliglu!y-incrojiaedft» 
qitoncy  oi'  pujso  and  boat  of  skin,  with  poihaps  some  giddi'ii-"*«  or 
^felWidnchc.  Tiie  unno  is  slightly  incrcaflod  jn  amount,  and  acquire?^  a 
[jpculinr  odorT  W6en  Ter\-  Lul:  Inn  nn  r;  ■  i  il,  tha  ayiyplnms  of 
gattnc  irntetion  are  more  sevi-iL',  and  tim  puLijulI  sufrersfrom  gastric 
Imming.  jwiaea  vomiting   and  colJcky^aina,  with,  in  aomo  cueet, 
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An  oraption  roscmMInj;  urUcorin  ha«  been  oeoaalonariy  nottiicd  aflot 
^ho  oxEnWUiTn^f  ouboba:  it  b  exactly  nltuilar  to  the  emptiiiu  aomo- 
limia  ftfluityjl  by  copaiba,  and,  lUtgJt,  U  probably  dug  simply  Ut  emtric 
iiri  tilt  ion. 

That  tbo  aclJTo  principles  of  oubobs  arc  eliminated  by  tlio  urine  ia 
irell  fl«Uiblishe(l,  n«,  after  the  cxbibition  of  thu  drug,  wtien  nitric  acid 
\*  nddcd  to  the  urioe,  n  procipitnte,  rodonibling  itoiiiiiwhAt  Ouit  of  lUbo- 
tnun,  occure. 

Tho  most  olnborntc  phyKiologicnI  Rtudy  of  cubob«  thnt  I  bare  mttl 
witli  VTM  mndo  by  Prufuitifor  BunintKik  (_ioc.  ci'C),    Thiit  oxporimoutrrj 
tool;  liintKoll'  nnil  g%vu  to  n  MtiKlvnt,  tun  gmmincx  of  tho  cubobato  of 
miignc^itim.     No  docided  Hymploin^  wcro  indtivcd  by  this,  furtbur  lliaa 
Bomo  puUo-occol  oral  ion  and  gantric  uncaHinoM ;  but  the  elimioxtioii  orl 
uric  ncid  WM greatly  incrooscd,  and  tho  ciibobio  acid  won  found  in  tbo] 
nrino.    Half  an  ounce  of  tho  oil  of  cubeb«  wtw  (alcvn  in  (hirly^six 
hours  ^^^  l^t  tlircu  doMM,  nggrvgatiiig  ten  gruminvi*,  being  ingested  in  I 
nix  hours.    Thi«  wiw  followed  by  very  docldod  gostriv  irrilntion,  and  by 
the  appcaranou  in  tho  uriiio  of  the  oil,  not  on  It  va*  liigoMiod,  but  oxi- 
di/.od  »nd  in  tho  fonn  of  a  rooin;  the  oliminnlcd  urio  arid  was  abost 
one-third  in  amount  of  thnt  oxcrolod  utUsr  iha  exhibiiii>n  of  cubobio^^ 
ftcjd.    Of  the  powduroil  cubcbH,  fifky  gmniineii  wore  taken  in  oigbt^H 
honn;  tbogMtro-inlusiintil  irritation  wa--^  vcryinnrkcd;  tho  nilrif-acid  ^' 
proeipitatfl  WM  abundant  in  Ihc  urino;   tbo  elimination  of  uric  aci<l 
was  about  midway  between  tho  extremes  of  Iho  pi-cvione  esporimciita.j 
Accordini;  to  tho  roeoarcbos  of  Profoaeor  Homatzilc,  cubeAin  is  inert. 

Tiikhapeutios. — Cubobs  hiis  boon  used  to  eomo  cslont  for  its  local  < 
Blimulnnl  action  upon  tho  alimt^nt^ry  oann),  but  for  this  purpose  ia 
Tory  Infurior  to  blnclt  poppor  and  other  spicm.     It  is  at  pro6oot  nlmoit 
exc-Iusivoly  omployod  to  influenco  tho  ff)nito-iri""r  """•"w  F"i*"''*niir" 
in  jtrndsol y  ihoso  eases  in  whieh  copnibii  is  ox^jiiiied.    The  ivro  drup 
lwy*-ycry  noarlytlie"8ame  raggo  of  action,  but  the  cuboba  is  lew  apt 
t^an  is  tlio  copaibnij)  ilerBngadipiation.    Vory  ofl«n  the  boBt  effect  in 
gonorrSSa  ond  otnor  ffenito-unnnr^-  fl wordgm  m  oblaincd  by  giving  tht 
two  remodios  in  combination.  VOuliobs  is  sometimes  omployod  wltb 
aBsortMragvanlBgo  in  cjtrtmie  hrmoffhoittSf  and  also  in  thoaw  varictif«f 
0,f  bronciiitisia  whicTi  copaiba  «  useful.     It  liirms  tne  basis  of  corlaia ' 
proprietary  loxcngus  much  used  by  public  wpeakerft  and  others  to 


Jleve  Iho  relaxation  of  tho  lai^Tix  wliicli  follows  xlighl  colds  or  oror-its 
For  thiii  put^ioMlltB  bcfncn  thcniMulvcs  may  be  chewed,  and  are  ver 
clTootunl.     In  cortf-a.  tho  powdered  drug  usod  as  a  snulf  has  eomeliniuaj 
a  beneficial  effect.    It  should  not  bo  employed  in  the  early  stages  before 
•oerelion  has  been  established,  but  is  indicated  later  in  tho  afTectiongj 
when  tho  discharge  is  proftise. 

Administiiatiox. — 'fho  dose  of  nowderod  ^ubcbs  is  from  half 
<lnMd^!..to  tbrco  dnicbias,  ^chieh  may  bo  oxhibitcd  in  sjrrop  or  tnoloflsw 
Uin»  timesa day.    Tto  v^aUlo oil  of  ^bebs  ( (Stum  immhi!)  m  orncinsl, 
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and  maj-JiejjivenJn^omulsJon  three  or  four  Hmea  a  day,  In  tha  doag  of 
C[?tseB-4ropB,  gradually  incrwised'  to  half  a  drachm,  upleaa  some  efi^ct 
ia  preyJQUslv  produced  upon  tbo  urjjiary  oxfs^ia.  This  oil  dooa  not  so 
thorotigfaly  repreaeot  tho  crude  drug  as  docs  the  offidoal  oleontin 
{Oleoresina  Cubeba),  which  may  bo  given  ij  dniuwnf  fVnm  t<-n  fnHftM^ 
minims,  Inrrriwifi  an  Tnirn9iiirj'  It  ia  beat  odniiiiiaKred  in  amalglon, 
but  may  bo  exhibited  in  the  form  of  JLhalllg,flaPUgbBuaaF  having  b&cn 
addfld  to  maka  «  plaBtJo  nmss.  Tbeft'nofure  {Tinaura  Cubeba — 1  to  10, 
U.S.)  ia  an  inoligtble  preparation  ;  dose,  fjii  to  fjvi.  The  do«e  of  tha 
fluid  extract  {Extradum  Cabebce  Fhidum,  U.S.)  is  ten  to  forty  minima. 

Katico,  V.S. — Matico,  th«  dried  topa  of  the  Piper  anpiBtifollum  of 
Peru,  contains  a  volatile  oil,  resin,  and,  it  is  said,  a  bitter  pi-lndplo, 
Matirin.  It  is  a  §ofti«h  mass  which  is  largely  employed  as  a  alyptje, 
and  probably  acta  chiefly  mechanically,  coagulating  the  blood  in  ita  in- 
^^sdcea,  adhering  to  tho  w.mnd.  ami  iim-  u  i eating  the  hfimorrhnge. 
It  has  also  been  employed  in  internal  Kt^morrhagei,  untl  III  ^nmfff^aa. 
In  these  affoctions  improbably  actaBimilariy  to  oil  of  turpentine,  although 
much  teas  of  a  atimoUnti  and  V^ifth  tnfw«fj>«>ilo  Tho  fluid  extract  {Ex- 
tractum  Matko  Fluidtim,  iTiS.)  and  the  tincture  (Tincttira  Matico — 1  to 
10,  U,S.)  may  be  reapectively  givon  in  doses  of  forty-flve  minima  Q&d 
tiro  fluidracbms. 


Kawa. — Tho  root  of  Pipor  motbyaticum  ia  uKod  in  tho  Snnd- 
wtoh  Ivlands  a«  (he  bai^is  of  an  intoxicatjng  liquor  known  na  kava- 
knvs,  kawa,  or  ara.  It  contaimt  a  cry»lnllino  principle  analogous  to 
piporin,  wliieii  il«  discoverer,  M.  Goblcy,  call<:<l  mfUtysticin,  bceidos 
an  acrid  rcMin,  for  which  the  mime  of  kawin  has  boon  propoMd,  and  n 
volatile  oil.  Dr.  L.  Lewin  {Pipfr  Mrthysiicum,  Berlin,  1880)  findii  that 
when  tlio  kawa  n-nin  is  injected  into  tho  frog  it  producoa  n  very  pro- 
nounced loM  of  BcnHAtion  at  the  point  of  injection,  dao  to  a  paruly«ia 
of  the  peripheral  endings  of  the  Mnaory  iiervM,  and  that  after  the 
absorption  of  the  remedy  there  ia  loas  of  volontary  motion  and  reflex 
activity,  which  is  chiefly  of  spinal  origin.  In  expoHmenta  made  upon 
the  warm-blooded  animals  he  obtained  similar  phenomena, — namely, 
local  aocathesia  at  the  point  of  injection,  followed,  after  absorption,  by 
general  paralysiH.  due  to  a  direct  doprvuion  of  tho  motor  sido  of  tho 
spinal  cord,  the  motor  nerves  and  tho  muKOlcx  rvmaining  intact.  Ao> 
cording  to  bin  oxperlmonta  and  tho«o  of  Itnndolph  (^Mtd.  Neat,  Feb. 
13, 1686>,  brought  in  contact  with  a  mucoiM  membrane,  the  resin  pro- 
daces  a  burning  pain,  which  i»  followed  in  a  very  short  llmo  by  a  com- 
jdeta  and  persistent  low  of  sensibility.  T^win  {Deutsehe  Zfitung,  Feb. 
1886)  found  that  »ix  or  seven  minims  of  n  solution  of  kawa  injected 
beneath  the  akin  produced  a  complete  loss  of  Hcnsibilily  in  the  sur- 
rounding area,  which  did  not  pass  over  for  eight  Any*.  Tho  great  loss 
of  muscular  power  which  is  sai<l  to  follow  bawa  debauch  in  those  un- 
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accustomed  to  the  use  of  the  drug  ehowa  that  Its  inflaence  apon  tha 
spinal  centres  in  man  is  the  same  as  in  other  mammals. 

In  small  doses  kawa  tB  said  to  act  "«  "^  ^tin"'*"*^  fi^nin,  but  when 
taken  in  large  amounts  ^  prndufte  onjulmufiation  VEhich  diffore  from 
that  caused  .byaleahol  ip  beinp  silent,  frowsy,  agd  withoat  emotioniJ 
exaltation.  A  decoction  of  the  root  is  used  in  Oceanica  verf  largely 
in  the  treatment  of  /jgjtnrrh/m^  and  recently  its  value  has  been  stronglj 
affirmed  by  Br.  Sann^  (Jovrn.  Tkerap.,  1886).  It  is  not  probable  that 
kawa  resin  will  prove  a  local  anaisthotio  of  practical  value,  becanae  it 
is  insoluble  in  glycerin  or  in  water,  and  at  first  produces  in  Bensiiive 
mucous  membranes  great  pain.  The  dose  of  the  root  itself,  given  in  d«- 
coctiou,  is  half  a  drachm  three  or  four  times  a  day;  of  a  fluid  extract, 
half  a  fluidounce. 

Canthabis. — Cantharides  is  considered  elsewhere  ia  detail  (bm 
Epispastics),  and  it  is  only  necessary  here  to  say  a  few  words  in  re- 
gard to  its  use  in  diseases  of  the  genlto-uriDOry  tract.  The  octivs 
prin'iiple  of  Spanish  flips  in  pnrfAinly  ^^iminatjaj  by  tha  kidnova.  and 
acts  therefore  locally  u£on^  these  Qryana.  aa  well  as  upon  thoae  over 
which  their  secretion  flows.  The  influence  exerted  by  this  means  it 
BJniply  ona  ijf  intense  irritation,  cantharides  being  an  irritaiit  to  thew 
organs  in  any  dose  sufficientj^-  large  to  have  an  efTect.  Indeed,  of  afl 
the  officinal  drugs  cantharides  la  tha  mcmt  n^tivBlv  irritftuf.  in  tha 
kidneys  and  subordinate  organs.  Consequently  it  ii^  amployed  only 
v^beo.  an  intensely  stimulant  action  ^  desired .  aa  in  obstinate  gleet,  in 
\vhieh  affection  it  is  ofioD  comTiinod  very  adv[i"tn|rrnmi»ilir  with  tha 
tincture  of  chlorido_of  iron.  Id  pyelitis  and  cyst  it  is  it  is  very  rarply 
indicated,  but  irifty  bp  pflntirnigly'cmpioy^d  in  vf!ry~chronic  cases.  j[h8 
fincture  of  cantharides  is  the  only  preparation  uaed-.int'^rnnlljr  For 
ihe  dose  and  method  of  administration,  see  Epispastics. 
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DtAPBOBSTico  nn>  tliono  mediciHOs  whjoh^aFg  cmployod  to  iaci'oau 
Uio  action  of  iho  tVia.  It  is  BCitrcoly  in  plaod  hMw  to  diaiiSii^  \K^  ra- 
suitA  of  BupproeBJon  of  llio  "AinctiiJiiul  ac-tlTlty  of  tli6  akin  jjc  tjff  im- 
portance'or  tEe^Burfiico-oliminiiiion  to  thiT a^Htem.  It  dooB  Bocm  woll, 
Eowovor,  to  calf  attoDtioo  to  tho  fact  ibal  tlie  perspiratory  glands  have 
a  double  function  to  porform, — that  of  olimtnatioii,  already  alludi^d  to, 
aod  that  of  keopint;;  down  the  tompomtiiro  of  tJiu  body  during  exposure 
to  heat.  WhoD  a  man  enters  a  Turkish  batb  tho  tomporatiire  of  which 
is  porhapa  160®  F.,  or  when  ho  worka  in  tho  bud  on  a  very  hot  day, 
there  la,  if  be  bo  used  to  such  oxposuro,  llttlo  or  no  riMO  in  thu  i«mi>orft- 
ture  of  the  body,  bocauiw  the  Burtaco-glaiids  sucroto  awuat  bo  Actjvaly 
aa  to  ejcpOjgj.j|[reat  amoun(  for  evaporation,  ajid  by  the  coorcouoa  of 
to  muoh  watfir  inta  viipnr  t-uch  an  amount  of  heat  is  abaorbod — 1>,, 
COHTartod  ftggi  heat  into  iLpuMvo  f...rco — that  the'EodV  la  <afl[or.  Tho 
naaon  that  even  ii  ru  r  li  nK-  I  mi.!  of  heat  in  a  moiBt  atmospbore  is 
intolerable  is  bceauni.-  tjv^jiuriniuii  Launot  take  place. 

From  what  liaa  already  been  atatcd,  it  U  obvious  that  the  ubc  of  dry 
oxtomni  Iteat,  or  rather  exposure  to  a  hot  atroosphure,  ia  a  ])owerflil 
tnaana  of  pro^ueipg  ptifftpjrat'"" '  it  ia,  indued,  In  healthy  men  the  moat 
powerful  method  at  our  command.  It  may  ho  applied  either  In  the 
form  of  tho  TurSith  bath,  In  which  tho  air  of  the  hot  chamber  ia  very 
dry,  or  iu  the  Russian  or  viip'>r  bath,  in  which  tlw  atinoKphare  ia  aur- 
chargod  with  hot  vapor.  Very  wondurful  thera]>ciitic  propcrtiea  havo 
been  KHcnbed  to  Uie  direct  action  of  beat  (Urquhiirt,  Manual  0/  th« 
Turkigh  Bath,  London,  1S65)*  whoa  applied  by  tho  Turkish  bath;  but 
tho  romody  appears  to  ma  to  act  only  aa  a  pjjwerful  Hudorific,  perliapo 
■l«o  doing  good  inBoraocaaoaofaculo  internal  congostion  by  attracting 
thojtiooti  to  tho  Murfaco  Mid  thoraby  f\srtP'''^C  ftb"  inti-j^nr.  In  privale 
practieo,  or  whenever  a  properly-pro v id ed  bath  cannot  bo  commandoiJ, 
a  very  efficient  und  readily-applied  aubstitula  consista  of  a  largo  tin 
Ainnol  f\irnishod  with  a  long  bent  boak,  a  stool  with  a  bole  in  the  contra 

*  Tha  lirm  Turkiih  D*lh  li  bsni  kpptisd  ia  th«  bath  oisd  In  Ihl)  oonntrjr  nnilar  that 
nan*.  TbU  l»th  kpjiHin  oot  to  bt  ■  ai>|>j  or  lli«  Ori«nUl  b«th,  but  manly  a  dsrWallT*  from 
It.  AooDidlag  to  a  wiUer  in  the  BritUh  and  f-inijii  Mniico-CliirurfU^t  /(to.Vio  [ifot. 
SEIvli.  p.  V),  la  lb*  Eiit  lbs  •udarliim.  or  tKanlinjc-ohainhn',  rerety  bu  a  l«ia)i*nlut*  of 
nora  than  DB*  F.  Cun'ult  alio  ll-iihin<j  ;  H»a  lo  Da  !i,  Wkra  to  Da  It,  anif  Wktri  iv  Ho  It, 
bf  ■. gb«f pard,  LoDdoD,  \t«b;  Tin  Ai<„:a.T»rkM  B«A,i>j  r.  J.  Hoorty  Landon,  lOAl. 

773 


774 


LOCAh  ttEMFOIRS. 


of  its  seat,  or  elM  u  fuw  briclu,  and  n  latfi^o  epirit-Ump.  The  pntieat 
being  closely  wrapped  up  in  bod,  nnd  the  clolbea  being  «^>ecii]l7 
"tucked  in" about  tbo  nock  nod  Bhouldera,  the  AiDoel  is  placed  upon 
the  stool  or  (he  brioke  in  such  a  manner  that  the  beak  of  It  entora  miB 
under  the  bedclothes,  coming  close  to  but  not  In  contact  with  the  pw^ 
son  of  the  sick  man.  The  sjiirit-laiDp,  being  then  placed  immediately 
under  and  doee  to  the  Aioael,  roust,  when  lighted,  send  a  column  of  hot 
air  and  vaporized  water  through  the  beak  into  the  8pace  aroaod  the 
body  of  the  pationL  When  the  lamp  ia  tiuflloiently  hurgo,  and  a  llllJa 
care  la  taken  to  hcu  that  the  uouile  of  the  Ainncl  Is  not  obntnicted  hf 
the  bedclothes,  the  procosd  Just  detailed  afTordii  a  rory  oHicieDt  inotbo 
of  giving  a  rapor-batb. 

H'il-icater  baths  olfur  another  very  suocenni)  method  of  inducing 
prof\iso  penpintlion.  The  pntiont  should  be  placed  in  a  bath  of  abou 
98"  or  100°  P^  and  remain  there  fifteen  or  twenty  minutc«,  duriogl 
which  time,  by  tbe  repeated  addition  of  very  hot  water,  the  tempcrv 
Ian  should  be  raised  to  110°  F.,  or  to  «ucb  point  as  the  patient  can 
endure.  Warmod  blanliota  having  been  plentifully  provided,  tbo  ekk 
man  should  bo  lifted  (Vom  llio  bath  into  tliein,  be  clo«oly  wrapped  np, 
and  so  left  for  three  or  lour  boun*  before  buing  transferred  to  the  usual 
bed.  According  to  Dr.  A.  Stoflon  (Jakrb.  fur  Kinderheilk.,  lift,  iil^ 
1871),  after  this  use  of  the  bath  the  bt>ty  has  boon  prova^  V^  "flJWff* 
Iflfift  nf  wnlght  continuouaJT  tor  one  >ir  t  v  >  ii»yg. 

Proftiae  aweatlng  is  always  more  or  leas  exhausting,  but  b  not 
nearly  so  much  so  as  purging,  and  therefora  may  be  practised  in  drops(ctl 
paticnu  too  feeble  to  allow  of  the  use  of  purgattvea.  The  hot  baths 
arc  not,  however,  altogether  free  ft"om  danger  or  objection.  Soinetitms 
in  the  Turkish  and  Buasian  baths  tlie  patient  fails  to  sweat  fhwly,  «o<t 
a  feeling  of  distress,  a  bounding,  rapid  pulse,  and  poriiap«  severe  head- 
ache, develop  themselves:  under  those  circumstnncco  the  liodily  teen- 
peraturo  rises,  and  a  fever  dovulups,  which  may  go  on  to  Iho  production 
of  a  truo  "thermic  fever,"  qud  perhaps  terminate  in  auddan  death. 
This  is  an  exceedingly  rare  result,  and  one  that  never  can  occur  if  ths 
patient  is  removed  tVom  the  hot  chamber  bo  soon  as  any  unpleasant 
symptoms  are  manifested.  Sudden  death  has,  I  believe,  taken  pboc 
once  f^om  "sun-etroke"  in  a  patient  while  taking  the  "Turkish  bath," 
also  once  trom  "  oongeetion  of  the  lungs"  (J!rA.  JUnf.  Jour.,  Oct  1878). 

The  use  of  hot  baths  of  any  kind  is,  of  course,  conlm-indicated  by 
the  esintence  of  fever;  but,  according  to  Dr.  Sicffon,  the  hot-wa(er 
baths  are  pre-eminently  contra-indicated  by  the  existence  of  congestion 
or  cedema  of  the  lungs,  or  of  a  tendency  towards  these  diaorders,  since 
under  such  circumstances  the  bath  greatly  increases  the  diseaao,  or  pn> 
cipitatea  a  perliapa  fatal  attack.  My  own  limited  experienoe,  ao  ftr  at 
it  has  gone,  has  corroborated  these  statements  of  StelTen.  I  have  Men, 
under  the  conditions  mentioned,  the  most  fVIghtftil  dyapnaea  rMuh 
from  the  use  of  the  hut-water  batli,  a  dj-Hpuaia  which  was  appanatty 
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■prtBWMiKl  from  tenninatimr  flttftUr  oalv  bv  Hi*  nmovti  of  lh«  pailant 
If  dwlurbitnoo  of  tho  rwpinnioii  eomw  on  daring 


trora 


"{he  balb,  tho  pationt  sliould  bo  imino9iftto1y  taken  oat,  oikI.  if  tho  Hymp< 
toKiabo  urgont,  cold  wulor  nhould  bo  IVooly  dasbod  qvor  ibo  head,  neck, 

Qja^oioLics  RTOtluco  tho  diMirml  riwiiU  in  vftriou.i  melhoda,  whJoL 
may  bo  briefly  oopaidmyd  tin(K<r  four  hundinjpt,  rnpruaantinf^  a^  lanny 
moJes  of  uction. 

i-iral.  Ijfrihtxin}  the  skin.  A«  hjw  nlrvaily  boon  suffldontly  shown 
(soe  CATtiARTica,  p.  666),  thuru  iniirorm  ofMUcruiioniOrporhiipH  it  would 
be  more  cori-uet  to  torm  it  of  lunkugo,  from  mucous  moinbronvis  whicth 
is  distinctly  pnnilytic  in  ila  muchnnisin.  Tlio  ntmo  (uwortion  may  ho 
roado  in  regard  to  tho  skin :  tbo  gplliguativo  w-cftlk-d  "  pif^hUywiJiata ' 
of  phtiiiaia  itiTord  a  fjtmiliiu-  oxamplo  of  tbia,  occurring  n»  thoy  do  in 
[m>foun(11y  J(<1>ili(aUfl'fcubji^cf«,'ana  at  ftucn  mncM  na  thcro  i*  thu  fp'i;!»twt 
roUxdtioa  of  tho  «y»l«in, — i.e.,  during  timp.  The  profuni!  nu^Tnii*  of 
colhipw  niso  may  be  ioKlanood  m  uxamplce  of  tho  gunuml  truth  JiihL 
onunmtcd.  Norninl  procx-a-ton  which  produce  gix-at  i-L>luxatioH  cauM 
grot  sweating :  thus,  during  Tomiting.  or'poclttUv  if  it  bo  ftocuiniittnied 
by  much  nnuBon,  tho  likia  yfftiFr*  ""'  '*^  """iilijon.  BrTirtuo  of  lEiJ 
general  law  cortain  lomodios  »ot  ««  <lifti>borotiea.  All  of  tho  dlftphp- 
retice  wluch  cnuao  Bwoating  by  productpg  reh«iHioo,  »pd  which  «ro 
employed  in  modieino,  am  nauwuinte,  oonBtltuting  »  aiotinot  J^roup,^ 
the  yaiuentini  Utiphor^iet. 

Second,  fi^  reducing  the  force  of  the  circulation.  There  is  undoubtedly 
a  condition  of  over-action  or  overrapidity  of  the  ciroulation  in  which 
tho  atfoctcd  glands  are  unable  to  perform  readily  their  normal  fUnotions. 
Thus,  it  is  well  known  that  the  first  stage  of  itiAmnmation  \a  one  of 
arreated  secrotion.  and  that  in  high  fever  there  ia  a  general  dryinpup  of 
the  aecroiions.  Tho  skin  does  not  differ  from  other  organs  in  this  re- 
spect :  consequently  its  Ainotional  activity  tuay  fail  because  of  oxcoMivo 
arterial  action.  Hence  there  ia  a  ohtaa  of  remedlea  which,  although 
porfaapa  not  actively  sudondo  in  neaitn,  are  in  disense  very  efflcientjn 
cpducing  tbo  circtUatiOTi  ana  reatonng  t^  IBBWlSSal  aotmty  of  tho 
;kuj^  It  is  evident  that  there  IS  ft  cloao  oonneoUon  between  the  prosonl 
mode  of  influeooo  and  that  noted  in  iho  previous  section;  and  it  is  no 
I088  apparent  tJiat  tho  nanaeant  dinphorottoa  at^tjnost  powerftilly  icre- 
jucinji^  the  circolaUon.  There  are,  however,  certain  diaphoretics  which 
act  in  the  present  method  but  are  not  nauiioants:  theae  sudoridce  form 
R  separate  class  by  themselves, — ^  Refrigerant  IHaphontiet. 

Third.  Jy  eMtrJng  the  circulalton  ami  direotly  tftmuJaffnf  the  atanda 
o(  thsMiin.  It  appears  to  be  a  general  tow  tiiat  wbon  any  medicinol 
principle  is  eliminated  bj-  any  excrotory  organ,  the  general  activity  of 
that  organ  is  increased  by  tho  efl'ort  at  oliminnjijU)  T^us,  the  vqmit- 
iog ^SiLjUU^ng  of  arxunical  or  antJrooninl  poisoning,  the  incruosei 
VUUUyjQSEaiiqn  following  tho  ingestion  of  a  potAsuum  salt,  fro  ap- 
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paronlly  Iho  rosulu  of  attcmptod  eliminatioD.  Tho  skia  undoublcdij 
oliininittoH  in(;<JicinAl_Bub«lanccs,  a  net  jB  umtnuhli^Hy  Bubjoct  to  tho 
^njaaUftw':  copaoqtionlly  t^iore  in  a  clam  of  romodJea  tcJuckiOBEEttw 

It  \»  mnnifiMt  that  a  drug  maty  n\»x  tho  fioneral  syBtcm,  tnav  Jl- , 
mioiflh  tho  forco  of  tho  circuUnion,  mid  *lao  nuty  Btlmulatto  directly  Ui« 
yktn :  ipdood,  it  iTmoBt  probablo  that  antimonr  dowalt  of  "Iheao :  m^ 
^t  lottBt  Boino  of  LhtTr^lVipnriiiit  diaphorotjca  probably  act  Jn  the  l—t 
twft  vr^Yf-  Th[<.m  tij^.  bowuvor.  yortaiD  giibittanoca  yrhJcb  aoom  to  awMt 
lUirf"''"C  purely  jfj  ■t.iimilntinff  tho  fuDciion  of  tba  ^kin.  ThM»  are  la 
Hli«  •r'H-  erounod  an  Simple  Diapkoretics. 

Fourth.  By  UlUnif  up  tU  tfiMit-rgp^.  Tboro  ia  mttch  reaBon  f-M 
bolioving  ^at  prociaoly  a«  tmtior  cortiBn  circ»mBtjnicoa  water,  by  m- 
cgcaaiflg  .tho  amount  of  tho  blood,  will  pi-ovoke  moronacd  renal  sccra- 
lioBt  80,  undor  othor  circumBtanooe,  it  will  cauao  incroawod  dcnSi 
excretion!  Tho  nniag(iiiiH7ii  !,'  ',  McJBta  botweoo  itio  Bkin  onq  ma 
hidnoys  in  regard  lo  (lie  if  thoir  ra^ipflici'TO  aocrotionB  luw 

ailreyly  been  saiR.  i  ul .-  l.  ::  i|,  u  (  ,l-o  p.  72(1),  It  eootiiB  woU  to 
roit«roto,  howovor,  ilmt  wHfintli  ]»\m»  tbo  action  of  tho  ritiru  yhila 
cold  BtimulatoB  tbo  renal  actjyily.  Thug,  laiy*  dranghi*  of  watar-lf 
tttltOD  cold,  Uie  patient  hfliaaJto^t-cool.  incrcoiH)  Iho  urino,  but,  if  tboy 
bp  taiton  hot,  and  tbo  patient  ciaa'rcd  "j*  TlirP''y  '"  ^od.  incrcaao  tli> 
pornpiratioD. 

Dtapliorolics  are  employed  in  tlio  practice  of  toodicioo  to  ftilfll  tbo 
following  indications: 

FinL  To  (rrtttt  forming  di»«t»f»  nf  not  vory  Bflmnt  r.j-p<i,  probably 
bf  canaing  a  (low  of  blood  to  tho  Burlhi-o,  and  thereby  rcliovinj;  alight 
internal  coogoations,  and  posaibly  by  oliminattng  principlus  which  liaro 
been  retained  in  the  blood  inetoud  of  being  nxcjniwl  an  thov  naght  la 
haTO  boon.  In  ggnerat  cold,  in  mu^cwtof  rhitymatfam.  supprttaed  metatr^  I 
eUon,  and  other roaultH  of  frpynro  \^  nntrl  and  of  chockod  porapimtioa. 
the  diaphoretic*  afford  tbo  moat  aipoioat  g>oam  H  ""p  '>fnftmtypi^  f^f  , 
natorinfi  tho  normal  fbnctions.  ^j 

Second.  JTo  fatwr  aftaorjfi'on.  In  dropsy  tho  rliaphorviivn  ar«  of  very  ^^ 
great  value,  oflon  aiding  diucotica  and  puiTjativM  in  cffocting  a  euro,  ^i 
and  BoroetimoB,  when  thoae  fail,  or  when  circniMtanew  forbw  thoir  lts^ 
rwoning  JEe  paTwHit  from  imi)'*Tl'*'"g  Hiv"*  T^r*"*^  of  tho  mdicinal 
diaphoroticB  cxoept  jaborandi  aro  of  euffictont  pon'cr  ty  bo  rwliwl  upon 
in  dropsy.  Tlie  TSrkichTlho  Kossi&n,  mill  1h6  hut-wnlor  ball)  aro  eiipa- 
btoof  prodticing  aafBcient  ewoating  to  chuho  abBOrption  of  dropeiod 
fluid,  but  miwt  be  vigoroualy  omployod. 

Third.  J^j4. '«  lAf  fnkftdence^af  dixasa  which  nntumlly  paw  off 
i^ib  a  Bwont.    Ibo  chUif  ubo  gf  diftpborolic»  for  thia  purpoM  ta  ia 
jfUasmalie  fectn,  SjQESCiBUy  in  ihomHttoJif  form  of  tha  afaction,  ^£^29        I 
tha-aiKfltUDg  Btago  faiU  to  devolop  jtwlf  thoroughly  andtl^y  p«rcf«- 
ypUM  nin  into  oiw  another.    Even  in  the  lungle  paroxyam  of  iaXa- 
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m&tait  /fver,  bj  liBslening  the  oloaiDg  atage,  dlaphoretica  wJU  oftop 
^hort«n  tho  puroxyam. 

Pourlh.  yy  eliminate  noxU>ua  materJaU  from  tM  blooti.  Tlio  old 
humornl  idoa  at  th«  ground-work  of  snob  dltuMLses  m  tavor^  t)io  belief 
in  a  distitiRt  materiea  morbi  which  oould  bo  cliinitiatcd  flrom  Iho  blood, 
has  no  siifllctciit  dcinonittration  to  bo  ncceplud,  and,  alibough  dinpho- 
ratlca  do  good  in  /evert,  aat  it  cannot  bo  grautud  that  it  itt  in  thia  man- 
ner.  Tho  Tory  groat  nowor  of  Incronwd  diapborwia  in  cooling  tlio 
^ody  ill  rough  aiirfnce-ovnBortttlOD  hai  alroady  been  dwelt  upon ;  »nd 
ranch  of  the  good  cffoctod  by  dlapboretJctt  In  dJaeaew  of  high  Igmpofft- 
tore  urobublv  i^pA  it^  priyin  in  i.iiia  pq^yflr-  Jtfftdnyn  ftelonce  BOema,  now 
gror,  H^nriy  Irt  pftint  ftiit.  ti.»l.  f|i(ff  aUm  of  TOmCdloa  may  11I4  [ff  ^ppft. 

idling  JVoro  tbo  blood  nctained  aecretJOM.  "1^  p'Of  '"  ■«™*  flilft"* 

Xg^iica  tho  action  of  tbc  kldneya  whan  thcae  orgimB  are  disabled  bv 

dtaeaae. 

^     In  1851,  Dr.  Sclioltin  (AreMo  /Er  PhysMoff.  Heilkundf,  Jabrg.  xi.) 

diaCOVCrcd  ^\r\f»-  in  Ih"  ftWMt  of  natiODta  BUffferinit  rnnn^  tlif.  .■nllinjgr^  nf 

cholera.  Not  only  baa  the  discovery  of  Subottio  beon  oonfirmod  by 
the  reBGArchcB  of  G.  O.  Itoea  [Ettct/chp^Jia  of  Anatomtf,  vol.  Iv.  p.  84 1), 
of  Fiedler  (DUs.  Inaug.,  Lelpsic,  1854),  of  Uii-achsprung  {Oai.  dta 
JJopit.,  1865),  of  Kaup  und  jQrgenaen  {Deutaefiea  AreMo  f^r  Klin.  Mtd., 
1869,  Bd.  vi.  p.  64),  of  Leubo  (/W.,  1869,  Bd.  tH.  p.  3),  and  of  G. 
Deininger  {JUii.,  p.  587),  but  it  bas  also  been  abundantly  proved  that 

the  Bkin  uccietQtt  un»  ftv^iy  .inrinfT  rh*  t^^''""'"*^'  "T'lgai  ftf  Brig*'*'" 

discoBO,  *nA  filiin  'I'lrifn  ""'  p"W.'*3  m^nmyMipppftMtiyi  jf  toarlatinat 
doequamntiTo  nepbritja.  The  urea  in  ranri  dlBeaao  may.yron  form  a 
glirtinct  cryatiiUino  powder  ^in  tJie  akin  ;  but  it  ia  most  abundnnt  about 
tha  ntollUlfl'Bf  IKA  sweat-glands,  i  boliovu  Laiidi>rer  waa  tho  fintt  to 
announce  that  urea  wan  pro^ent  in  the  ttweat  of  bealtby  pcraona ;  and, 
although  chenitBiB  of  excellonco  have  been  unable  to  detoct  tt,  Ita  proa 
enco  at  tlmca  can  no  longer  be  denied,  oineu  it  hn.4  been  found  not  only 
by  Landoror,  but  alao  by  Funko  in  1858  (_Mok^hotr's  Unterauehunijen, 
Bd.  vL),  by  Meliittner  (/>«  Stidtris  Sfcrctione,  Blew.  Inaug.,  I.eip»ie, 
18S9),  and  by  Loube  (loe.  cit,) ;  Pourcroy  (quoted  by  llce«)  haa  also 
iband  it  in  tha  sweat  of  boracs.  By  a  koHch  of  clubornte  experiments, 
CiBubo  {he.  cil.)  has  rendered  it  probable,  If  ho  baa  not  actually  proved, 
tliat  in  health  there  la  such  a  relation  between  tho  skin  and  the  kidn«ys 
tliat  when  the  former  la  very  actiro  th«  latter  excrete  less  than  tba 
normal  amount  of  urea. 

When  to  the  facta  already  cited  are  ad<lod  tho  ob!>er\-atioB  of  flrio- 
singcr.  that  in  diubctea  tlie  pcrtpinilion  contain*  sugar,  and  tho  well- 
known  :lrcumHiancea  thut  in  rhcuinuti.'<in  iHo  sweat  conlaina  laotio 
acid,  and  in  Jnundico  biliary  produciA,  the  valuo  of  diaphorotlea  as  a 
means  of  getting  Hd  of  relainod  oxcretjona  becomes  manifbat.  For 
thia  reason,  in  Brlght's  diaeasOi  ospaoially  of  tlie  acute  form,  tbey  are 
of  the  greatest  value,  ai-ling  bcneftoially  fn  lliroe  dlfTorent  wayai— by 
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drawiog  tho  blood  to  tho  Burfaov,  aad  iboruby  ralittving  noj  intomal 
coni^lionB  of  ihc  kidncj's  or  other  orgAns  ttinl  mity  uxiat;  bjr  pio- 
moiicR  the  nboorptioii  ordropMicnl  ufTtuionfl ;  and  by  climiitAtm);  retsincd 
acoroiions. 

NAITSEATIJJG  DrAPHORETIC& 

Tho  moat  fVequently  omployod  modicino  of  this  clagaiii  toffflf  enui'e. 
This  substanco  is  so  (aUy  disctissod  in  tho  onrlior  portion  of  thia  '■ 
that  verj'  littlo  neod  bo  said  about  it  horo.  It  sccma  well  to  point  out, 
bowoTor,  that  tbo_anliiaoniaU«»t.A«.diiin''ti(«,  ovon  when  not  givoo  in 
doses  Kuffidoat  to  cause  nausoa,  and  Uiai  thoy  do  so  apparontly  in  two 
vays, — by  rodacinff  tho  foroo  of  Hi"  arttmal  r^jy^)^^f■^ll;nn,  nnd  by  a  diracl 
aotion.  Tboy  aro  probably  eUminatod  to  n  very  iflight  oxtont  by  ttia 
SSiit;  although  this  has  not,  to  my  Ifnowlcxlgo,  boon  proved.  'lartar 
omotic  is  to  b«  omployod  m  a  diaphorotic  in  athonic  cohm  only,  upd  i^ 

eeJally  taod  in  inflammafQiy /nofrj.  ^Phu  doso  of  it  m  a  dlaph^witii) 
^  j>o}n  t.hn  Hjictb  jo  tho  twelfth  of  g  grain.  If  a  diaphoresis  is  iirgontly 
domandod,  tho  dose  should  be  gradually  incroawd  gplij  <ieci<tod  wwaca 
is  inducod.  Stt  oMcircrir "i^r-TEinaiion  ifl  many  nn»  i||  \pitar  ometky 
OciFCrnl  mixturo.  and  :i  :  :.  in^Qunt  nf  mtfrphia. 
^^  /peeaeuanha  w  nnothvp  iiau»oat4ng  eubstanco  which,  liko  tartar 
smotic,  eooms  lo  oxcrtao  iofluonco  upon  the  skin,  even  indopcndcatiT 
^e  it-  aa*;-...  nt,  th»  ntgniflft''     **"-"™™-|  «ir««t"i  antimoniabt  it  ouTor 

ill  small  flmuw  hy  itJ|i>lf  nunwut  pmfayt  BiTftalini;.  but  gimply  600018  to 
Vd.ioJDIUiitAi^iDR  tho  iPBenriMa  pewpimtjon  and  in  koeniatr  tho  pjuo 
eoftjind  p[iablo  in  iDBammatoiT  fevero.  Partly  for  this  na»OD  it  i* 
fVoquoDlly  combinod  with  mercury  in  such  dlaeoseo  as  acuto  ptriUnitii. 
Tho  diaphorotic  du«o  of  ipeoacuauha  )a_a_gntiQ  every  two  hours.  Son* 
Jtaaons  with  dolic-nlo  stomachs  aro  deci^dly"''^|^||TfljgaH|  by  thta  amouBTT 
(nd  to  thc^o  only  '■•■'f  ft  gniiifl  flhniiH  *^  g'rt"  at  ■  ^''"" 

A.  vory  famous  and  aBlcient  diaphoretic  preparation  of  ipocacoaiUui 
is  Dover's  Powder  (IVlvis  Ipkoacvas'u^  et  Opci,  U.S.),  whiob  ooaUiM 
Ono  grain  of  opium,  ono  grain  of  ipoencuanUa,  and  eight  grains  ofsngar 
of  milk.  Dover's  powdvr  is  omployod  in  two  distinct  roothoda.  la 
some  disoo^os,  as  in  ai:ut<i  r^-  um.iii.'^tn,  an  opiato""ii|  indicated  to  allajr 
iwiiiorftirsomo  otbor  piirji  I.  ,,ii'l  ni  tho  winie  time  a  diaphpirctie  b 
nooded  to  koop  upjtlw  u.  tim  .(  i.  [,  iri.  Under  these  oircumstanco*, 
from  tbrt'c  trt  fivf  c^rTiiivi  dI*  iIj m].  .iir:i!  pniytliTor  ipccaguanha  yEfiy 

Jji-  ^-iviin  i-'.-i  rv  r,v..     I  hri'.      .ir  l-iir  Irjiir  ..  .i-llil.      TllO    modUJae  i» 

mur-.'   iipt    111    -I.;  .',-|,.':i    i.'ikcTi    ill    ]n.A  l.-r  ihiifi  vclirtn  nihihll^  ja 

pillx;  1-r  wlu^^Li  i\:.L'r.i  Ui^  Ijtu^r  i^iriii  l>i  uimiiiLattfttlon  la.proforaMs 
in  the  o1am(  of  camxt  now  under  cooHidoiiti]  <ti.  .spaetally  as  tho  powder  | 
is  to  mont  ]>ont(iu«  a  disogrooujilo  mccjicino.  In  tho  Mcond  method  of 
uKing  Dovl^^'jl  powder,  a  xinglc  largo  iIoAO  is  givon  for  the  porpoeeof 
producing  pro fbite^ sweating.  In  tho  Intenao  suEToring i^biohsomoUsncs 
fqgulla  ttomtwldenljf  fjippretHd  mfnitruatiiM,  tfto  retoedy  to  moat  oB- 
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ckuit,  jJJsvJMtJng  yitf  pain  and  aJtiJag  in  the  prodtietJon  of  tho  dewJrod 
diaphoawii.  In  bniftiiing  up  a  .wfii.  SIW  glMWf^'' f^*"!!""^*"^  Dpvor't 
powdw  fa  often  tttod  u>  caoao  awoating  (aco  Alcohol  as  n  Diapboretlo). 

REFRIGERANT   DIAPHORETlCa 

Aconite,  Mralnmt^  W¥^  and  all  Uio  Tariooa  ronnxlj^a  u»od  lo  dcprw 

the  cardiac  ociion  w^ton  ai:eiiffi<|  fa.  in  tbo  ■triotoat  aongo  of  tho  Mm^ 

jofrigoranff  iiiftplinrntit;ii.    SttlttiaoDt  baa,  howgvor,  nirondi-  bcon  ^itidin 

regard  to  ihoir  um.    Tbo  eitratt  tf  jtotauium,  wbotbcr  in  tbo  form  of 

■thcnk-  iV'vor*,  ami  iiffordti,  I  think,  tin-  1,.iU  baaJa  thoro  ii  for  fever- 
^jjitgit^w  m  Himh  ciwca.  tho  more  powiiul  dopreaeanta  bqinfi  addntf.lo 
it  M  circunntancaa  damand. 

SIMPLE  DIAPnORETICa 
PILOCASPtrS.    a.8.^JASOBANDI. 

nita  drug,  wbiob  haa  long  boon  omptoycd  by  Uio  natives  of  Soulh 
America,  received  its  firat  notice,  under  the  various  namos  ot  Jaborgjufi, 
ify^uaaut^!/,  and  Jamguarandi,  ttom  Dr.  T.  J.  U.  Langgard  in  his 
*■  Diocionario  do  Uodcoina  domestica,"  Bio  Janeiro,  1S65.  It  attracted 
no  attention,  however,  until  1874,  when  it  was  brought  lo  Paria  by 
M.  Coulinho.  Ita  botanloal  souroe  ia  Pilocarpus  picinatuiii,  a  mcmhor 
of  tb^^ruo  fltmily.  Tho  tcnvos  are  ovnl,  olongntcd,  ontiro,  1.2  to  1.6 
incltca  long,  and  one-third  to  one-fourth  a«  broad;  their  toale  is  bitlor, 
and  their  odor  hny-liko:  they  contain  an  alknloul,  pihciirpinf,  dis- 
ooTorod  by  Byamoii."  The  nitraie  of  pilocarpine  it  rwidily  obtained 
in  white  lanicllatod  crystals,  and  is  aolublo  in  eight  paru  of  di«tillod 
water.  Tbo  virtues  appear  to  reside  exclusively  in  the  loaves  and  baric, 
Dr.  Frorichs  {Bartin.  Klin.  Wochenachrfft,  1875)  having  found  the  wood 
inort-t 

FttrstoLOoioAL  Action. — When  ao  infbuion  of  from  sixty  to  ninety 

*  A  toond  wiyaWtd  hu  bno  iIb»T*r«4  bj  S.  KikroMk  and  H<  M«/fr  And  DiuDoi jii&ifraii* 
{Artt./,Ejiitr,l*ulK,it.Pltarm.,  xll.).  tl  lia  d«rl>»tlr*ot  plJorarplna,  ■D<1  Uuld  fr«quaall]p 
Is  goDlaminal*  lb*  owsncntUI  klkalold.  lu  dlKorarar*  lunrt  tbat  ihtj  bar*  dudiad  >U 
Mtlai  opan  tba  btatt,  pupil,  InlullaM,  ami  ulintt^  eUiiJi.  uii  fi>uud  it  U«Dtle4l  DlUl  (hal 
«f  >4ropiDt.  Iti  pna*D«a  haj  do  doubt  bun  tbi  naie  of  lomc  contnidivMrr  ranlti  cbUJaad 
bj  aipartneDlcn  with  jillouaqiinB.  Awiacdlng  to  Frufof-r  llarnadk,  pilooirpiaa  b  nadlly 
«MTar1al  Mn  a  uoond  alkaloid,  piiai-arjiiilimt,  wbich  producta,  wbaa  In  luDlDlaDt  doHa,  ax- 
Mi*It*  •woaliRf,  ulinllup,  and  atio  Tioleat  TomillDg  aod  purcinE,  vith  ooMekj  pain.  In 
t«ilo  amauDU  It  uuioi  grasl  diiluibuoa  of  lb*  oinulaliun  ami  nida-tprwl  muiouUi  waak 
■M*.  On  lbs  fng'i  bdan.  La  imall  ainouDta  It  wla  ai  ao  tiDllant,  but  la  lant"  doMt  at  • 
pmnljmal.  Il  b  a  rarj  raibla  looal  Difotid.  In  ita  j-ccgnti  isSntnea  It  li  ttij  nuob  ItM 
liewMfal  than  I*  pllimrplna  (Artlilt/.  Etftr.  Falk^  ml.  xi.).  Anatbar  darlratlra  alkaloid 
ki  iahvmiii**,  nbleb  Ilamark  hu  toUDd  (o  act  so  [ha  (rof'i  hcait  Mnoaobat  lUi*  atropina. 

I  I'Ddo  Ilia  oamo  of  Jabunndi  rarlont  dcaj[i  olhar  Iban  Iba  produot  of  Pilockrpiu  |ilB- 
oaluiataMld  in  IltMll.  Ai  Iba  I'llooaqiot  (dDiinlai  hu  baontaaail  to  be actlta  whan  gMira 
In  Ftanoa,  It  U  pnbabia  Ibal  It  aigbt  bo  tuooeatfolljr  aolllnted  lo  mt  Stnlltara  SinCMi 
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grklns  of  jabonutdi  is  given  to  an  odult,  in  al>out  ten  minutea  the  Tboa 
and  necic  become  deoply  flushed,  nod  IWc  f^Typ'™*'*'"  ftf^  MlivAtinn 
eomniep'Ae^  SJlor  a  IiypodcnnJc  "jrgoetion  of  ibo  i>lk»loid,  the  Bymp- 
*Ionta  may  sot  iri  in  six  minutw.  Tho  Bwcuting  bMtin«  on  th«  face; 
botli  it  and  ihc  j^iiliv.iiion  iiro  c:  -  ■  ly  prpj^iBo,  »n(l  toej  from  tltrw 
tg  live  hours.  Xticrc  ia  not  rarely  uuu.-ia,  iind  »o mot imos even  Tomtttng. 
Tho  pulse  ie  ueuatly  more  or  toes  qtiivkonod,  oa  is  also  iVeqoeotly  tho 
roHpiration.  After  the  swentlr  :•  I,  i.;  ccawsd,  tho  putiont  is  lofl  more  or 
ItfB  eshaustoil.  Tho  nafiol  uu<\  in  iiiynutl  Hccrolious  itre  also  very  g«n- 
cnlly  increased  under  tho  aetioD  of  tho  drag,  nnd  U.  Gublor  hits  noted 
dlarrhceA,  which  in  tho  experiments  of  Rtngor  and  others  haa  not  be«n 
present.  Thero  is  eomelimcs  contraction  of  llio  pupils,  »nd  even  dia- 
turbance  of  vision.  The*>e  effects  of  the  drug  are  in  the  adult  fairl; 
constant ;  but  aubjoct«  have  been  occfinonally  found  who  were  not 
susceptible  to  the  nction  of  the  remedy,  and,  very  curiously,  in  Dr. 
Ringer's  oxporimonts  children  wore  found  to  bo  very  nnsnscoptlble. 
although  doses  of  sixty  grains  were  employed.  Schwann,  M,  Uorat 
{Lyon  Mid.,  Juillot,  1B33),  mid  other  obsorvera  have  noticed  in  the 
lower  animals  that  very  violent  gastno  and  inteatinal  mov«menl«  oro 
produced  by  the  drug. 

Secretion. — The  sweat  produced  byjaborandi  ia  often  enorrnous  b 
quftntity  (nine  to  fifteen  ounces  hy  estimation).  It  b  ataled  to  be  at 
.4l!|t  acid,  tbenjieutral,  vul  fiiuilljr.  claacly  allialine.  Vulpian  (  Le^m  $. 
Svhst  l»xiq.,  Pariii,  1981,  87)  denicit  that  oven  the  fintt  >wG«t  haa  other 
than  nllcnlinc  runotion,  and  boliovcit,  witli  MU.  Luchtungcr  and  Trumpy, 
that  Ihoru  bat*  been  a  niLilakcn  obscn-ntion,  duo  to  the  fact  that  tl>u 
eoerulion  wf  the  MebiterouM  glandx  is  acid.  In  tho  onalysos  of  M,  Bubin 
ihochloridijs  wore  found  in  osccss,  (ho  carbonates  and  pho«phatos  in 
very  minute  amount,  and  the  uroa  in  more  than  five  times  its  normal 
proportion,  tho  amount  eliminated  in  the  awoating  being  estimated  at 
IVom  tun  to  fifteen  gnkins,  Af )f.  Hnrcly  and  Ball  believed  that  in  tbeir 
exporimunts  tho  average  amount  of  urea  eliminated  by  the  akin  was 
Roventuon  grains  (Journ.  tie  Thernp.,  1874).  Pilicior  noted  in  a  dog 
with  a  giwtric  fistula  great  increase  of  tho  gastric  juices  (Jf»f.  Ctn- 
tralbi,  1876,430);  the  biliary  secretion  appeared  to  be  lessened.  Oa 
the  otlior  bond,  M.  Moral  iLyon  MiJ.,  July,  18S2)  has  noted  a  tem- 
porary incruaKO  of  tho  sugar  in  the  blood,  an  evidence  that  the  glyMt- 
icenlo  flioction  of  tho  liver  is  atiroulatod.  Dr.  Llammerbaoher  has 
found  tho  accrolEon  of  milic  lossonod  {Arch.  /.  Gcsam.  PhysMog.,  xxx. 
236).  Whollior  or  not  tho  urine  is  increased  in  healthy  persons  wlwn 
pilocarpine  im  given  in  a  (>iogle  large  dose  m.iy  be  considered  uncertain, 
but  the  assertion  of  M.  Giibler  that  the  alkaloid  administered  in  very 
small  repeated  dosos  has  a  marked  diuretic  influence  lias  received  clin- 
ical ooutinnation.  Much  interest  attaches  to  Uie  effc«t  of  Jaborandi 
upon  urea-elimtnuUon,  but  it  cannot  be  considered  as  dotennined,  ox- 
'ept  tbat  in  various  diseases  the  combined  renal  and  det^nnl  ellmiDS- 
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tlon  U  greatly  incronsod  by  tlio  drag.  Hanly  nnd  Boll  stitto  tbat  id 
hoalth  uroa-oUmiDstion  ttom  tbo  kidneys  u  diminltbed  by  tliu  drug, 
vbllo  Profos^or 'ryeon  and  Dr.  Bruon  haro  found  it  incrca«od  boUi  in 
bealtb  and  in  dinoase,  The  oxporinicntH  have,  bowurcr,  boon  too  toir, 
na<l  especially  the  conditions  of  tboir  porformanco  too  lax,  for  mook 
importance  to  be  attacbed  to  thom. 

Tbon>  appears  to  be  Bomo  relation  between  the  flow  of  salira  nnd 
tbat  of  perspiration  produced  by  jaborandi :  if  tbo  ono  is  very  profuso 
tbe  other  is  often,  but  not  always,  correspondingly  scanty.  Somctimen 
the  aalivation  nimoat  replaces  tbo  sweating  (F6reol,  Journ.  de  'TIterap., 
Jha.  167ft);  very  frequently  it  commences  before  the  sweating,  and 
often  It  Is  more  persistent.  Inuring  it  the  mouth  is  warm,  and  there  is 
often  a  feeling  of  tenseness  about  the  maxillary  glands.  The  saliva 
contains  an  abundance  of  salts  and  of  ptyaline,  as  well  as  a  small 
excess  of  urea  (^Baslon  Med.  and  Sari^.  Journ.,  p.  347).  Piltcior,  it  is 
true,  slates  that  tbo  proportion  of  albuminous  compounds,  and  es- 
pecially of  aulphocyantdc  of  potassium,  is  mucli  dimiiiiahed,  but  in  AL 
Robln'a  unnlyaos  tbo  proportion  was  even  beyond  the  uortnal,  nnd  Cfa. 
Bougarel  baa  by  carof\il  exporimontnlion  shown  that  the  ])owur  of  jabo- 
randi-sativa  in  conrcrting  starch  into  sugar  ia  equal  to  lluit  of  the 
normal  secretion.  According  to  I.  N.  Iianglcy  (Urit.  Mfd.  Journ.,  p. 
247),  in  the  fVog  the  mouth  and  skin,  aHcr  tlio  exhibition  of  jaborandi, 
become  coTerod  with  a  vlacid  secretion ;  in  the  dog,  the  rabbit,  and  the 
cat  thoro  is  profuse  saliration.  The  eflfoct  upon  the  salivary  socrotioa 
mtwl  bo  duo  to  a  direct  int1u«ni.'e  upon  tbo  gland,  as  it  is  produced 
equally  well  after  section  of  all  of  the  salivary  nerves  (Langley, 
Journ.  of  Phyaialogy,  1878,  339 ;  Carville,  Journ.  de  Thirap.,  187J ;  con. 
firmed  by  Schwann,  Mtd.  Ccntralbl.,  I87ft,  p.  440) ;  also  when  the  dmg 
is  injoclod  directly  into  the  gland  and  prevented  from  entering  the 
general  circubition  (Langley).  According  lo  the  elaborate  cxpcri* 
monts  of  Langley,  vciy  small  doMS  causo  in  the  cat  great  increase  of 
Iho  secretion.  Stimulation  eitboi-  of  the  chords  or  of  the  synipatbetio 
nerve  causes  respectively  some  increase  or  lessening  of  the  accretion, 
but  this  increase  or  lessening  U  not  nearly  equal  lo  tbat  wbieh  oocurs 
in  the  normal  animal,  and  U  due  to  the  action  of  the  nerve*  upon  the 
circulation,  and  not  to  any  influonco  of  their  Bocretory  librcs.  Very 
largo  duKon  of  the  drug  iiijocted  into  the  gland  immediately  arrest  the 
Bccrotion,  nnd  doses  of  loi*i«  eixo  given  in  the  same  way,  while  increasing 
secretion,  paralyze  bolh  chorda  tyrapani  and  sympathetic  nervo,  so 
that  stimulation  of  thom  has  no  effect.  It  la  probable  from  the  last 
et  that  jaborandi  hii"  an  action  upon  the  socrelory  glaml.cella. 
Although  thi.1  eviduuco  just  deduced  indicates  that  an  induonoo  is 
exerted  by  jaborandi  upon  the  gland-cells,  tbo  f^ct  tbat  atropine  arrests 
the  jaborandi  salivary  secretion  prevents  us  from  considering  it  settled 
that  the  drug  doiw  so  act  upon  the  salivary  gland  cells  ralhcr  than  upon 
the  poHpheral  norve-endingg,  since  thei-o  b  reason  for  believing  tliat 
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ibo  nwcallnn;  wlitdi  llio  drug  causee  is  due  to  ma  action  on  the  hgtto. 
cnijinjru.  Dr.  Fucbiitngor  (oonflrmed  by  Nftwrocki)  has  Touik)  thM 
itcction  or  the  nervea  of  the  cafe  leg  did  not  prerent  the  pawa  from 
RWoatin'T  wlion  jabonindi  vaa  exhibited.  This  demon^trateti  that  ^o 
action  of  lh«  drag  la  peripheral,  not  centric.  Fire  or  six  daya  after  the 
Hcvlion,  wh<!n  ihc  peripheral  nerve-eudinga  bad  tmdergone  degenoraiion, 
Pucli»ingor  found  that  Jaborandl  was  atiAble  to  excite  sweating.  Thin, 
lioirvTcr,  can  hardly  bo  considered  to  prove  abaolutolj,  as  Puchgin^or 
oikim*,  that  the  drug  acta  upon  the  peripheral  nen'e-endlngs  and  not 
directly  upon  the  glandular  oolU  therosolvea,  since  it  b  probable  tlmt 
1hi'»e  glandular  cells  shored  the  anatomical  ohangon  of  the  nervo-cndingi 
{P^uyer's  Archio,  xv.  482). 

Jaborandi  appears  to  iitimulato  the  nutrition  of  the  hair,  and  Fn>- 
foaaor  Prentiss,  of  Washington,  hat  rcporwd  aoveral  cum  fn  which  tho 
continued  inlernnl  unc  of  pilociirpino  cnuaed  tlio  hair  to  become  «xoe«d 
Ingly  coarse  and  to  change  its  color  from  tight  to  dark  iPAilti,  Mrd 
Tiinfg,  xi,  810).  Dr.  11.  RoAori  has  noticed  a  tuheroulatod  erupUon  ap 
parcnily  pwiduced  by  jabarundi  (TYana,  Intentat.  Med.  Csmj?..  1881.  iii 
1-ltt).  M.  Grooco  has  fvund  that  pilocarpine  hypodemiEcidly  injected  « 
locally  applied  «on«bly  affucu  liyaturicat  nniMtliMin  {Lond.  Mtd.  Record, 
1882,  137). 

Temper/itvre. — ^Tho  action  on  the  bodily  boat  variea  somewhAt.  U. 
Bobtn  ufllrms  that  bofore  nod  during  iho  cariy  stages  of  the  swcntlag 
from  jaborandi  the  tcmporaturo  riww  1*  to  2*  F.,  hot  afterwards  (Ub 
as  much  below  the  normal  point  and  remains  depree^d  for  one  or  two 
days.  This  primary  rise  of  tompemturo  has  been  noted  by  other  ob- 
servers  (lUnger,  Lancet,  1873,  i,  157;  Groeno,  Phita.  Med.  Timtt,  ri. 
6fi;  Sooilj,  Berlin.  Klin.  Woehena.,  1877,  HI;  Pilicier,'  Med.  Otnrmtbl., 
1876,  429;  Weber,  Ibid.,  770),  but  is  eertalnly  frequently  absent  nlle- 
gether  or  very  trlfling.t  The  subsoquenl  fall  of  temperature  Rooms  lo 
be  a  very  constant  pbonomanon  when  the  action  of  the  di-ug  is  miflt- 
ciontly  sevoro;  it  probably  depends  in  great  part,  or  altogethor,  npoa 
the  loss  of  boat  during  the  sweating. 

Circulation. — The  action  of  jaborandi  upon  llio  clroulation  has  l)eoa 
Btndiod  by  Mr.  Langloy  (Journ.  of  Anatomy,  x.  188),  E.  IjayAon  (Berlin. 
Kliti.Woehenschr.,  1877,  40G),  Kabler  and  Sayka  (Med.  Centralbt.,  I87«. 
641),  and  Hamack  and  Moyer  (toe.  ctt.,  p.37J).  The  pbenomona  noted 
by  tbcM  obserrors  are  in  most  reepocts  in  accord,  but  Knhlcr  and  Sayka 
UAing  the  extract  of  jaborandi,  and  B,  Loydcn  commercial  pilocarpine, 
have  (bund  the  pulse  either  0-%  a  constant  or  occasional  phenomenon  at 
Hi-st  Increased  in  its  rate,  while  Itarnnck  has  never  seen  this  with  chcm!- 
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•  PiIlol*r  nnlfd  thac  Iha  iIm  omarrad  ia  the  uillo,  bal  qoi  in  th«  rMliraii  lU*  »a*M 
indimta  (bM  It  U  >  IomI  pbanomgDoo,  th*  tmuH  of  •  ba*tkng  vf  Ibi  (■■/•m,  oW  «f  Ui*  !•• 
t«riar,  of  (ha  body, 

tCauult    Ri«i*l,  KtrHn.  eilm.  WorUtittkr^  ISTt    Btj    lUr'tcnbawar,  IM^  ItTT,  S 
AmofatnaDn,  HiJ.,  3tS. 
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CKilly  pare  pilocarpmo.  Immedinloly  aftvr  tho  iiij«clion  of  llio  nikaloid 
■ato  thd  jugiilnr  vuin  iho  itrtoriul  pi'iMsura  fnllii,  but  in  n  fow  moinonU 
tbe  cliiinivioriAtic  phonomona  of  n  rIow  pul^o  with  inrrcasoi)  nrloml 
prexNuru  oomo  on.  This  slowing  of  iho  puUo  it  not  prorotitod  by  pro- 
viouH  Motion  of  tho  pnuumognstrir,  but  is  kt  onco  mt  osido  by  an  tnjvo 
tion  of  fttropino  (Langloy,  Tjujrdcn,  Harnaclc,  nnti  Mayor) ;  ns  in  alao  the 
iliiiHtolio  ftTTMt  of  Jioart  which  piloenrpino  pro<luc«  in  tho  IVog.  i[nr- 
n.ick  nnd  Moyor  thoroforo  IwHovo  Uial  in  both  tho  frog  and  tho  mammal 
tbu  chief  cardiac  influoiico  of  tho  alkaloid  in  oxortod  upon  tho  intm- 
cardiac  inhibitory  ganglia;  but  Profwutor  Ringor  (Practitioner,  xsvi. 
12)  finds  that  jabomndi  and  ntropino  act  antiigoniitticaily  npon  ths 
Tentricios  aoparatod  from  tho  aiiricivs,  and,  as  (lio  von  trie- !cb  conlain  do 
inhibitory  ganglia,  somo  othor  explanation  of  the  antagonism  moat  be 
fbtmd.*     'Hift  ^  of  thft  urtnriiLl  pipftwiirft  ^  atfttad  by  Harnaitk  ^d 

ya^M.  tn  ^^^^pju^tad-bv  tbe  080  otjaiaas  bbA  uAifkuLsoaiULcaUoii, 

mi  to  be,  th^sfiirB.  a  seoopdnry.  not  direct,  rosul  t  of  the  ixai^AAcSjOD  : 
it  is  probably  due  to  "the  oonTuUive  muscular  contractions  produced  by 
tho  drug.  In  tho  lattor  stage  of  tho  poisoniog  tho  arterial  proasuro 
IblU.  Aa  in  the  exporimeDts  of  Uarnack  and  Moyer  asphyxia  in  this 
Bta^  did  not  cauao  rise  of  pre^auro,  although  tho  heart  appearod  still 
to  retain  it«  force,  the  vaso-raotor  system  is  probably  paralyxod.  The 
pulse  still  continues  slow,  although,  according  to  Harnaclc,  tho  vagi  am 
completely  paralysed. 

Sexual  Organs. — Jaborawdi  doo«  not  appear  to  bavc  any  power  over 
tb«  acxiial  organs,  except  tho  pregnant  womb.yCaaca  of  abortion 
during  ita  uoo  have  been  reported  by  3f .  Masmann  (quoted  by  Larvand, 
La  PlloearpiM.  1883)  and  by  Schanla  IWimer  Med.  Wochma,  Ko.  18, 
1878),  but  in  tho  hands  of  othor  observers  the  drug  has  appoanxt  to 
have  little,  if  any,  aborlifttcient  influence,  and  M.  Jlyornaux  and  M, 
Chanteril  have  found  it  powerloBS  in  the  lower  animals  (quoted  by 
Larvand).  When,  however,  the  pregnant  female  is  at  her  l\ill  t«rm, 
tho  drug  may  affect  the  atarine  eoptjaellons,  oa  Larvand  and  othen 
have  noted  an  increase  of  the  pains,  or  ovon  a  prociptlation  of  hibor, 
both  in  women  and  in  the  lower  nnimnlH.  Nevcrtholes!<,  tho  oxytocia 
powers  of  jaborandi  are  very  feeble.  (Soo  Urithh  Medical  Journal, 
1879,  ii.  509;  also  Wien.  Med.  Blatt,  I8T9,  ii.  1178,  1207.) 

Motor  System. — In  man,  muacular  tremblings  have  been  obnorv«d 
during  the  action  of  Jabomndi,  but  it  in  doubtful  whcthur  they  uro  duo 
to  a  direct  action  of  tho  remedy.  In  tho  frog,  as  firat  noticed  by  Mur- 
roll  (Pharm.  Jovrn.  and  7>an*.,  vi.  228),  *mnU  dous  (3  mgrm.  ol  pilo- 
carpine) produce  violent  convuUions  with  heightened  roflcx  activity, 
while  larger  amounta  cauao  comploU)  palay.    According  to  llarnack 


•  ProTontr  Riafar^  ixptBiiallon  (Mini  U  prtttenl  lb*  uoM  praUbla.  It  b.  Hut  pilmsr- 
ptas  prnJ^ui  du  hsH  bjr  cumblnlni  ollh  Iho  nmlivnilM  o(  |bt  •nlM-mOlar  tf  |Hkmlul  >Dd 
of  lb*  muNulftr  tioiK,  aud  that  ilraplus  Jliplauui  lh<i  piluoarploe  aoil  Ibertby  nbtlUntM  lU 
own  motion. 


T64 


LOCAL  REUBDtES. 


Rnd  Mcjor,  Iho  convuIiiion!«  arc  Ano  to  §pinal  Mimulation,  ftoii  tti* 
panityiiifl  pctrtly  to  ovcrwholmtng  of  thu  spinal  ounlros,  And  partly  to 
paralj'siii  of  tliu  inuKcIcK,  the  motor  nerves  lliemnclvcs  not  being  af- 
foctvd.  Tho  action  of  tho  drug  upon  iho  niiuculo  norvotu  systum  U 
onliroly  Hubttoi^'icnt  to  its  other  ofTvcts. 

£!y«.— When  npplicd  to  Uic  oyo,  julouicpino  pvoJucoa  ffreat  coi^tq)^ 
tion  ftf  tha  pupil,  lunsion  of  tho  uccommoJutivo  Apparatus^  and  on 
npproxinwtion  of  tho  nuarcxt  and  farthoBt  poiota  of  distinct  vision 
(John  Twco<ly,  Ltitteft.  1875,  i.  15!)  j  C.  Scolli,  Beri.  Klin.  WoehtM.,  1877, 
143 1  GaUiJcuwski  {Mel.  Times  and  Gas.,  1877,  ii  358).  Ur.  Tweedy 
also  HtatOH  that  ihoro  is  iinpairtncnt  of  vision,  due  to  benumbing  of  thu 
retina.  Aecoiding  to  I'.  Aibcrtoni,  tho  myosia  i«  foUoived  by  a  modoraio 
but  persistontjnydniuifl,  »nd  \a  not  prevontod  by  previoua  section  of 
the  oculo-motor  norre  or  of  the  upper  ccrvicnl  ^mpathetio  ganglion. 
It  ia  certainly  thej-ggult  of  a  pori[)hontl  influence.  GaloBomki,  who 
n»u  a  solution  of  one  part  of  a  pilocarpine  salt  in  fifty  parts  of  wat«r, 
affirms  that  it  ftnawera  as  well  as  a  solution  of  oserino  in  diseases  of  the 
eye,  and  h.is  tho  great  ndntntage  of  not  pi-oducing  irritntion. 

TBKEAPEtmcs. — Jaborandl  JB_ao  poweriUI  andcerlitijLiiLitajUaebo- 
retic  action  thatU  b^ajiIiaad^tAken  rank  aa  the  mwt  relij|\)^g  an^  In. 
flilientini  of  the  romed'"  ^f  "*  «i«m:  iWecd,  so  great  is  its  powor  that 
it  has  widely  extended  the  naa  of  dlaijioreticB.  It  is  doubt fVil  how 
fhr  it  ia  apphoable  to  tlie  ireaUnenl  ofTeven,  alUiough  tho  ducidod 
towering  of  tho  tfim)M!ralure  by  it  would  indicate  a  power  over  such 
hnitily  foniliiinna.  In  bilious  and  Other  malariaLfaiiTt  it  i»  probably  of 
titluo,  but  sufficient  use  has  not  an  yot  boon  (nsdu  of  it  to  dotormiiio  its 
exact  powers  in  hnatening  the  deoirod  remiision.  "fj-a  typhoid  and  other 
atlhcaie  fevers  it  would  probably  do  much  injury.  In  dropsiea  it  hoa 
boon  widely  omployod,  and  certainly  i*  a  most  efficient  remedy.  It 
appears  to  bo  a»  nafc  in  astbonlo  dropiitt  as  in  any  other  rcmetlj-  com- 
parabja  with  it  in  poworTaithoUBh  tp  mji'  own  obiicrvmUon  a  ftoa  iaEo- 
mndiswoat  la  almost  aa  exhausting  M  a  pui^ing.  Groat  value  has  be«n 
MOrtbodfb  it  in  facilitating  tho  removal  of  loocU  axtlery  tffvsiona.  euch 
HS  occur  In  pleuritj/t  etc.  Case*  otjulmonic  adema  haro  boon  roporlvd 
In  which  lives  soom  to  have  boon  gMKl  tor  its  Mnplovment.  In  uraiiaa 
it  iM  the  moat  efltclcnt  remedy  nloiiF^hiinnnd.  In  acvtr  or  chnmft 
lirigh(»  ditfOM  it  is  of  great  value,  sufficing  often  in  tbe  ono  case  to 
bring  about  conraloiwcnoe,  and  in  tho  other  groBtly  to  prolong  life  and 
make  it  oomfurlablo.  Tho  sweats  may  bo  repeated  daily,  bi-wo«kly, 
or  weekly,  according  to  Iho  circnmatancos  of  tho  case.  In  nl>acvie 
and  miisculiir  rAntmtUigm  jnboranili  is  very  efficient. 

Tho  action  of  Iho  romcdy  on  tho  kidney  is  still  su&  judite.  Poijcu 
(^Dtvtark.  Arch.  f.  Klin.  Med.,  xvii.  633)  fa.is  noted  one  case  in  which 
the  drug  Bocmc'l  to  produce  nibuminuna.  but  tho  ocFiirronce  may  have 
been  nccidont.-\1,  and  there  i§  clinical  oxporionco  to  show  that  when  the 
pilocarpine  is  given  in  doses  of  ono-tenth  of  agrain  tbroo  timca  aday, 
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•0  M  la  Avoid  any  rioloat  acUon  upon  the  skin,  thoro  b  a  dooldod  {a> 
crcoHo  of  Iho  urino.  In  a  oom  of  my  own,  Uio  urine,  wbick  bad  l>ceD 
absolutely  siipproaMtd  for  aoronty-two  hours,  reappeared  tmmedinluly 
after  thv  hypodurniic  ir^outioD  of  ono-twvinh  of  A  grain  of  piIo<-nrptuo 
nilnto.  Till)  cum  of  Purjcnx  nnd  Uio  oceaoional  oocurrvnco  of  strangury 
nftor  Iho  drug  (ray  owq  vxpvnonco,  alito  Slumpf  X  Deutteh.  Arch.,  xvi.) 
would  tndicuto  that  it  stimulntoa  iho  urinary  or^^nns,  and  lliat  soma 
MUlion  muHt  l>v  vxurvuwd  in  it«  ciapIoyEnont  in  th«  eorliost  fltii^^  of 
eeute  tubular  iirphrifU.  i'rofoasor  RIngor  hiu  roportcd  flovoral  coooa  of 
unilateral  aiefoting  curod  by  tJio  uao  of  fUll  doittsa  of  pilocnrplno  given 
hypodormically  (^London  Pract^  xvii.  -101),  and  it  has  bwn  uKod  with 
M*ort«d  HuocoM  in  aloprcia.  It  liiu  bucn  vxluiimTcly  uxcil  in  ttiyhtheria 
■nd  enntp,  but  has  no  direct  in(lu«ncv  ov«r  tho  disonoo,  and  rany  do  groat 
liarm  in  adynamic  conditions :  by  {ncrctuing  tho  glandulnr  Hocrution  of 
iho  bronchial  tubes  it  niny  aid  In  loosening  tho  mombmncs. 

M.  Churon  has  unod  iho  nitrato  of  pilocarpine  hyprxlormidilly  with 
very  good  auccMSwhvn  the  milk  iH  bocoming  s^nty  i\\  aynuny  wrnmon. 
Tho  doso  must  not  bo  largo  uooiigh  lo  protluco  diAjihorcnii^ — not  mora 
tlinn  onc-tu'clflh  of  a  grain. 

Locally  applied  (half-ounco  of  tho  loaves)  in  llio  form  of  a  poHltits\ 
jaborandi  may  somelimos  produce  local  swvftting  only,  but  I  havo  soon 
vor}'  marked  and  cxlraordioarily  prolonged  general  sweating  so  cauMd, 

Anui.sisTiuTiov. — The  doso  of  jnborandi  i.i  forty  grains  too  lluid-* 
drachm.  The  fluid  txtract  {Jixtradum  J>ilocarpi  Ftuidum,  U.S.)  may 
be  u»cd  in  dosesof  half  a  drachm  to  a  drachm.^  I'ilocarpino  issuporiot 
to  jaborDndi  'fl  Wt  fwfn'''*y  "*" '»-  action,  amLioJtsiijgJoaBd^gEDOi 
ablo.  and  prybifblY  !«"  apt  t<>  nmiBojitn.  Wcbor,  Banlonhcwor,  and 
Aoscbmann  agree  that  0.3  of  a  grain  of  jt.  iw  t-ij^iiiil  to_sevoniv-fivo 
IQjuns  of  the  best  leavoe :  hat  this  is  probably  an  overcBiimato  oTlte 

powers.      Tn    tho   f^irn  nf  t\,i,  ky^r/ii*Ii,rat*  (^I'tloCdrpintK   HyilrOchloTai, 

U.S.)  it  may  be  used  hjpodormically  in  watery  solution,  tho  dose  being 
from  ono-cigatit  to  one-third  of  a  ipwn.  J)r.  Commo,  of  Borne,  giroa 
to  children  between  ono  and  two  years  old  O.O'fi  grain  j  between  two 
and  six,  O.I  to  0.15  grain ;  between  six  and  twelve,  0,15  to  0.35  graj^ 
and  finds  it  lo  work  very  well  {ATed.  Times  and  Oa:.,  1877,  ii.  fi3G>. 
>'o  fatal  rcsulta  have  as  yet  boon  ruportud,  although  Auschmann  haa 
iwico  seen  alarming  eol]ap»e  follow  modcrato  doses,  appanntty  pro- 
duced bv  ex<;cs»lvo  vomiting  (Bw/,  Klin.  Woehenai^lir.,  1S77,  p.  SJifi).' 

Antaijoniitn  leith  Atropine. — In  February,  1875  {Brit.  .VcJ.  Ji>un».), 
Mr.  Langlcy  called  attention  to  tho  antagonism  existing  botwocn  jabo- 
randi and  belladonna.  When  tho  honrl  lias  boon  slowed  or  arrested 
byjabunindi,  atropine  will  bring  tho  rate  of  pul^lion  almost  to  normal; 
the  reverse  of  tlifa  alao  occurs,  provided  the  amount  of  atropine  pro- 


*  In  ft  oan  rcporlfd  bj  Fuhrmuiii  (  Vim.  MiJ.  Warheniei.,  x1.,  ItSD),  ono-lhlrd  of  ■ 
fnia  at  pilostrpia*  tnktn  h;p<id«riaiai[1jr  sioMid  riqUnI  dli|>h4rMl>,  uiliiwinn.  InhrfmUtoo, 
nptd  insU  pulK,  dfipnaw,  «allbpio.     Set  ftli»  Hull.  M  tlim.  Sue  Jt  TUrap.,  itr.  1;  r.  SS. 
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Ttously  appliod  hiw  not  boon  loo  gncil  (Lnnj^loj,  Jotirn.  Aiutf^  x.  IM). 
Upon  (ho  Hvroat-glands  liiv  Ivra  drugs  btivo  ul»o  antagoni«tic  powen, 
on«  boiii;;  ablo  lo  annul  ibo  ncUon  or  Ihu  oUior  (Luotisingur,  toe.  dl.). 
Tbo  eamo  is  inio  in  regard  to  llio  Kulivnry  novrolion  (Lnngloy).    Tliin 
anta^ouii>in  butwoL'n  nirupino  and  jiiliomndi  iit  affirmott  \>y  Q.  Larra&d 
to  cxuind  lo  tbo  intc«tinoD  and  pupil.    1  u  bultadonna-poiwning  tbo  nlkft- . 
lokl  has  boon   unod  n-ith  no  ndvantago  in  voiy  umall  do«e  {Ltinett,! 
1876,  i.  3411),  but  in  a  caao  in  which  nino-tontha  of  »  grain  of  stropino  j 
had  buon  takon,  rtino  gminH  of  pilocarpEno  aro  mid  to  bnvo  been  in* 
joctcd  hj'podormionlly  fn  botwoon  oiio  and  two  boun  witb  huccom 
(IVofuMor  PtiriL-AE,  Peat.  Med.-Chir.  Prf^te,  1880).    Dr.  L.  JuHAm  i» 
porta  (Klin.  Monatsbt.  f.  Augtnheilk,,  xx.  86)  a  cum  in  vrliich  It  vnt 
estimated  that  about  one  and  a  bnlf  grainn  of  fttropitio  w«ra  la1t«ti, 
followed  In  half  an  hour  by  vomiting ;  four  and  a  half  gnifnH  of  pilo- 
carptno  wcro  tnjoctud  In  about  wvta  bouni,  with  n  favorablo  ratult.] 
Dr.  llofforta  reports  (RVn.  Mtd.  Prttie,  1883,  xxiv.  1112)  ft  caiw  in 
which  0oron  and  a  half  grninit  of  cztnet  of  belladonna  woro  ingu«t«d,^ 
and  nenHy  two  grains  of  pllocarpino  given,  with  rocovcrj*. 

LIQUOR  AMMONII   AC  ETATIS- SOLUTION   OP   ACBTATB , 
OP  AMMONIUM.    U.8. 

Spirit  of  MinJerervs  is  pre]>arod  by  saturating  dlluto  ocetJc 
wllb  ciirbonalo  of  ammonium,  and  consequently  cotwista  of  a  aolt 
of  ncolnto  of  ammonium  pontiiining  na  much  of  rr««  carbocic  acid  na 
tbo  wiilor  will  absorb.  It  i.t  «  oolorloen  liquid,  and  Hliould  havo  no 
04)or,  or  n  very  fnint  odor  of  acotio  acid.  Any  itpocinwn  bavin)*  an 
nmmoniacal  odor  nliuiild  bo  rejected,  m  oontntning  an  objocltunablo  ex- 
COM  of  carbonnu!  of  ammonium.  Tho  tosto  is  dlxagrocflblo  and  salino.  j 
As  tho  solution  upon  Hlnnding  undorgocn  docompOMtion  aftxjr  a  timo,] 
it  i>bould  bo  rn.'i^bly  prvparod  wlion  noedod. 

TiiEaAPEitTicB.^-Spirit  of  Mindororus  appean*  ^o  bo  o,  fcoblo  atlcnU' 
Jant-diaphoct^o.  Cullen  hn»  known  eight  ouncos  of  it  to  be  taken  in 
a  very  nhort  time  without  induciu)*  any  offoct;  y«t  tho  lostimonyia 
very  etroni;  as  to  it«  having  somo  value  in  diiwaee,  and  in  adytutmie 
fevers  it  may  bo  om]>!oyod  »s  a  diaphoretic.  It  is,  however,  much  teas 
cfflciont  th.in  the  ewcot  spirit  of  nitre,  and  is  probably  to  most  pcrMMit 
more  <lisagrocabla  than  that  f^ivorito  drug.  Spocial  value  baa  boon 
claimc^l  for  it  in  dysmenorrhira,  and  even  tn  menorrhngia  ;  but  I  do  not 
bcticvo  that  it  has  any  superiority  over  other  diaphoretics  in  tbo  former , 
alTection,  and  its  being  of  any  use  in  tho  tatter  dtsccw  aooms  apocr^- 
ptuiL    Tbo  doso  is  one  to  two  tablespoon  ftils. 


8PIEITUS   ^THBRIS  NITROSI— 8PIBIT  OP   NTTRODS 
ETHER.    U.S. 

Stcfft  tpirit  of  nitre  in  prcpni'od  by  adding  sulphuric  acid  to  alcolioi, 
then  adding  copper  w!ro,  aud  after  this  nitric  acid,  distilling  at  a  Ian- 
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pontnro  not  excooding  ISO"  P.,  nnd  adding  alcohol  to  tbo  distillate. 
The  flnt  roitction  which  takes  place  botweon  the  ealphuric  acid  niid 
the  ftlooLol  rosulta  in  the  liboralioa  of  ethor,  the  hjrdrntod  oxid«  of 
ethfli  the  nitric  acid,  ^ving  to  the  copper  two  of  it«  «quiral«nts  of 
oxygon,  is  converted  into  nitroua  «ci<l,  which  combiDes  with  tbo  oxido 
of  otbjl  to  form  »  nitrite.  Spirit  of  nitroua  other  is  ft  volatilo.  inflnm- 
mnblc  jjquid,  of  «  palo-yollow  color  inoliBing  riightly  to  grocii,  having 
»  fragrant,  ethereal  odor,  free  from  .pimtanoy,  and  ft  iJuirp^  fawning 
jiUto.  "  It  slightly j^dttflnslitmu",  ■  '■'  ^^--  not  cause eflbiTOstonce  wt^tn 
ft  crystal  gf  picarbonato  of  polai-^  ■  iijnpcd  into  it.    When  mixed 

with  hnlf  its  volume  of  oflicinnl  Muluiiun  of  potasra  proviously  diluted 
with  an  equal  moasuro  of  diHtillod  water,  it  auumos  a  yellow  color, 
which  slightly  dcopons,  without  becoming  brown,  in  twelve  hours.  A 
portion  of  the  spirit  in  a  test-tube  half  Riled  with  it,  plunged  into  water 
heated  to  U5°  and  held  there  until  it  has  acquired  that  tempontturo, 
wil!  boil  dtKtJnctly  on  the  addition  of  a  few  small  pieces  of  glass.  Spirit 
of  nilroiis  other  hns  the  specific  gravity  0.837,  and  contains  five  per 
cent  of  its  peculiar  ether.  It  should  not  bo  long  kept,  as  it  becomes 
strongly  acid  by  age. 

PursioLOOicAt.  AcnOK. — Undoabtodly  the  sweet  spirit  of  nitre,  if 
taken  in  sullicicnt  amount,  acts  very  decidedly  upon  the  oriji&nisTn.  Ur. 
D.  R  Brown  reports  (Ptiarm.  Joum.  Trans.,  Mnrch,  1857)  the  elTcota 
of  the  iohalatioQ  of  sweet  spirit  of  nitre.  The  fimt  oymptomH  are  n 
bbiisb-purple,  UtM  dfaoolowtlop  of  |he  Hpa  and  fiag^pii,  and  a  peculiar 
IMiUor  of  the  face.  Tlictio  increase,  the  fa^e  a^u>n«H^  ghastly  look,  tha 
oxtremitiea  grow  oold.  and  tb«  pulse  bccoiqia  very  weak  and  n-equent, 
but tlte  breatbing  rBBiiaina  slow  mij  regular;  muscular  weaknot  Is  6x- 
t|«rnc,  and  tho  least  ezortion  caujica  hurried  rcnplration,  with  palnfld 
oppreflsion  In  the  chest,  and  cardiac  distroti«i.  fonfunlon  of  mind  and 
giddineaa  may  or  may  ant  occur,  l>ut  he«duehe  always  oomos  on  sooner 
or  later.  These  s^-mptomti  are  very  nimilnr  to  those  oaused  by  toslo 
doflca  of  other  nitrites,  and  it  b  moat  probable  that  the  drug  simply 
unites  the  physiological  eAbcia  of  the  nitrilea  in  genernl  with  ihoM  of 
alcohoL/ln  sufficient  amount  sweet  itpirit  of  nitro  is  undoubtedly  an 
active  jwiaon.  Dr.  Christlaon  reports  the  case  of  a  woman  whose  deatli 
was  attributed  to  It.  and  between  throe  and  four  ounces  killed  a  child 
three  yeara  old  in  twelve  hours,  the  ayrnptoms  closely  roeombling  those 
of  alcoholic  poiaoning  with  the  addition  of  vomiting  and  purging 
(ZauMf,  1878,  it.).  In  therapeulio  do«cs  it  btui  no  marked  action,  exeopt 
in  increasing  the  accretion  of  the  akin  and  kidnejrs,  and  in  a  slight 
degree  atlmulating  the  ner^-oua  ayatem.  In  diildron  it  is  often  of  value 
as  an  antispasmodic. 

THKRAr«OTiot — .Sweet  spirit  of  nitre  ie  one  of  the  most  popular-of 
.the  diaphOTflriofl.  As  it  excrta  a  stimulnnt  action,  it  is  unofVil  !n  n/fy- 
namie  ratbcr  tbau  in  allienie  fnxn.  In  children  with  fever  oiTcring  nerw 
vous  symptoms,  auoh  aa  atarling,  jerking*,  etc..  It  is  especially  mwniL 
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If  tbe  patient  be  kept  about  and  oool,  instead  o£_bolagj(M 
laJwd,  6Eint  of  tiitroaa  ^tbor  "ma  m  «  rfant.ly^  fli»||^Mii;  ^^at  it  is  not 
qiffldcntly  [towcrfiil  to  make  it  woi^lhy  of  relianco  la  droptg-  Tl)«  dote 
of  Bwcot  spirit  of  nitro  U :  for  an  adult,  a  UMUtpoonfiil  to  a  tablospoop- 
fill  J  tor  a  cbiid  threa  yuan  old,  half  >  teagpoonftit.  If  a  diapborotio  j 
action  is  rc>quircd,  very  mmuic  doeea  sboubl  bo  exbibited  at  ehort  in. 
torvala.    Thus,  foracliild  a  y&arold,  a  l«a8i>oonf)il  sbould  bo  put  in] 

five  OUQOOS  of  wator,  l^nd  a  rnhl.«tpnnnflilj.lvf<n  nvnry  jjnitr. 

Ai,OOBOL. — Ah  Id  known  to  ovory  bnrd  drinker,  alcohol  vrhcn  taken 
[n  axeoaa,  and  OBpociully  if  drunk  u-ilh  hot  wnlor,  is  eliminated  l>y  Iho 
ekin,  and  often  oauftos  pj-afiiMi_An-fiUliiig.    A«  a  diaphoroUc  it  is,  hon- , 
over,  used  in  mcdidno  for  only  one  purpose, — I'.e.,  in  th<»o  coiwa,  sucbj 
as  a  forming  "«f.'"      '.     '      '  ■     .1,  -.ulj  .ui/ii^i-cMed  mengtruaticn, 

when  a  single  jjfqI.  i      Iv.    n, n  caaos  t  have  fcnnd 

t^iy  I^Ho<TJ"g;^B  nm  fltl'"«  """■■*,  ;■'•       I    '   !l'  pntii^t  have  not  de- 

ifidod  fovar :  a  Dover's  poivrl.-r  y  ulr -i.ro'l.  und  diraotly  after  this 

the  pationt  goes  into  a  biM  u;ii<  r  m  .:l]    i'  Liatb,  or  al«o  dooa  what  tt] 
known  In  common  ]>:iil.jiir .  .,  ulciiiij  Imtjvol,"— i.e.,  tak«i»  a  pedila- 

Ttum.  The  proper  iui^iIuilI  .:  <i,.<ui^'  the  former  of  ihoM  acts  ha*  b«ei] 
HulBciently  described.  In  takiiiga  foot-liQlh  the  jMiliont  should  use  a 
tub  of  soOloient  aiM  to  enable  him  to  plam  In  it  his  foot  and  \<!g»  up  to 
the  kneoa;  tbo  water  should  be  at  hot  as  can  bo  boro«,  and,  as  ilto  fc^t 
become  a  littlo  aceuatoined  to  tho  tompcmtunx,  hotter  water  Hbouhl  ba 
addud ;  tbo  imnioraion  nliould  continnu  fifteen  or  twonty  miiiuivA ;  diir 
ing  it,  (ho  pntiont,  being  in  his  nt^ht-clothcs,  should  bo  wt^ll  wrapped 
up  in  blankets,  and  ut  tho  close  ithoiild  bo  so  tranitfonvd  to  the  bed  a* 
not  to  got  in  any  way  chilled.  After  ho  has  got  to  bed,  and  has  beea 
heavily  covered  with  blanket*,  tho  pnliont  sliould  drink  ono  or  two 
tumblorlbls  of  a  verp  hoi  and  strong  lemonade  containing  one,  two,  or 
three  tablospaonfbls  of  whi»ky  or  biiindy. 

I  think  the  popular  belief  that  altor  a  sweat  there  'i»  a  greater  Itn- 
btUty  than  usnal  to  take  cold  is  well  founded :  care  must,  Ihorefuru,  be 
axereised  to  avoid  uxpostiro.  Anointing  (he  ekin  with  oil  of  aweot 
almonds,  or  with  some  other  etjunlly  bland  fat,  nppeara  to  have  somo 
power  of  preventing  tho  deleterious  effects  of  cold  aftor  sweating. 
Koru  effective,  however,  is  tlio  application  of  cold  to  the  snrfaco  of 
the  body.  Tho  cold  plunge  and  the  cold  shower  which  usually  form 
the  liMt  rite  in  the  Turkixli  bath  appear  to  bo  what  enitbloH  ibv  hnbitais 
to  gn  out  at  once  into  the  weather  without  fear.  In  popular  language, 
the  otild  "shuts  tho  pores;"  in  scientific  spoocb,  it  overromes  tho  re- 
laxation of  tho  surface,  f^ondunsing  tbo  tiasuos  and  expuHtng  tho  blood, 
and  flO  stimulates  tho  general  vaso-niotor  nervo  apparatus  as  to  prevent 
tho  groat  loss  of  heat  fVom  the  surface  which  would  oiborwise  occur 
In  a  cold  atmospboro. 
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B81  aro  modicinOB  pOBSOSScd  of  tho  poivor  ':t'  ijr.ililyin"  rho  »3cro- 

tions  nod  tboroby  influencing  tho  inHummfttor,  .uti  It:  u^  ui  iho  ra- 
gpiralory  mucoun  mambnuigap  TTioro  nro  various.  :iin!  uv.  n  opi.iwJug, 
mvthodB  jo  accordance  with  wbicb  drugs  net  upon  tLu  puliiii':i.i!  .  -ur- 
i'atx*.  In  certain  etatcs  of  tho  Inttor,  ns  in  iho  t\n,t  ntair.s  <<:  i  Lite 
bronchitis,  Uie  irritation  of  tho  part  is  too  great  foi- ii.:i  r  h-i  iL.iiiwt 
BiSlSS  tf  igflammatiPTi  ^^■in■_■.  ,i;  it  ivrll  kn'-i^Tn,  ■■mini  i  t,  ,.,  n. 

WOnof  t^lOCtlOD  :  in  Him  ■.■:.', I'iillJli  tin.    -"  1  l.ll  ■■!     <  ■■:■.!  .    .      .  ..       .[[« 

jniJtcaMa.  TBoao  aro  remedien  vi^h  I  m:  h' .rial  actii)n:  iboy  aro 
aP  n»ttwant«.  and  tbo  increoeeof  broavL;;.!  ■  i  i  ■  n  ly  tham  bwrilriQ- 
ff^iia  to  that  which  tboy  produca-ULlhflfl^iri      in  i  to  get  thdr  foil 

cffoct,  they  mnat  be  given  in  nauaaating  dosoa ;  and  if  tli.  -  ■  :iv  ;.'r-i.tu. 
_aUr  incniased  until  omoaia  ia  induced,  the  fa^eat  tj>oraj.t^uii.'  niilii mu 
wiU  DO  obtainod.    There  are  otiior  druj^  which  may  be  torn  ■  .      ■  l«. 

toiW  expectorates,  and  which  act  iliiii  lly  lip.m    ilm    !>rr>rirl,iii|    ;n;i,-..niS 

munbruie,  some  of  iTiom  pcrh-i 

tl>wa  »thcr   r:ii>iliryii),L,-   il,  :itiii   .- 

toning  lip  V.  i\I:l-' 

Btancca  which  im.  I 

All  In  bronohift]  diaoainw:  tbtu,  c-^l) 

laryo  quant  It  lea  of  mucua  accreted  in  bro 

ts  t^imfilaua  In  chronicironehiUt,  alkalle*  mar  bo  of  norvico  by  rendering 
tlio  Aocrotiono  l^as  vJufJil,  and  thereby  fitcilitatiny  «)jcpnfttflT«tinn. 

In  ninny  caaoa  of  iliwoaso  occurring  in  tho  tmt  TOnng  and  in  tho 
Tory  old.  muciiJi  may  ■">  to'i'iimnluio  in  tho  tuiigv,  owing  to  the  innbllltT 
of  tho  enfocblcd  powurw  lo  forco  it  np,  m  Borioualy  to  cmbarrnaa.'jCHr 
tytn  fatally  compromit,  rcxpiralinn.  Vury  fHiquently,  in  aouto  oases 
of  thia  character,  such  aa  flic  ';''  ■'  "  .  .'nM  of  infante,  mechanical 
emetics  aro  of  the  gri'fiti'"t.  "iM-,  [I  *:  Ini  lu  ;  i.ivtri,tagflp«B  they  induco  bo 


'111^'    -^<'i'['rl  hill,    liiir    iif  ,-r    i"if 
.    .-mini'  ■  il    Kiciij    .■Vi.'Ti    liin;     i       .     .'    r,    by 
\  I  I'  -.<  I' j'f'l  iij^;     III  III  .  I  I       rru'irMirjUn'.       !"-'■  i  .n       -nl> 
' ',    I  ".'   I'alli  il   I  '.  |i'     '  ■ '  .1  ri(-i  :\r-\  iii'vcrt  In  I .  -  -  n  ^o- 
:ti'iil    Mill    ■iriinri  ii!K"i    Ir—on    lllO 

i_^  ,  iir,  wltcii  tiic  muciu 


much  dlwturbancti 


i<;r_thcir  ueo  dangerous,  and 
jn,<filof  K'fi'c  orof  turpontinp,  and  other 


aloohol,  earl 

tinv»  iti  ha  mlitd  upon. 

Again,  in  certain  condition*  of  tho  lungi^  wpocially  in  chronic  ca- 
tarfkat  pwitiiii/ntffl^jgdjne  and  other  aUemMvot  un  of  grwat  valuo.!]!.- 
^jpcilitatlnff  the  abaorptlon  <if  exnded  malonajg ;  jot  those  remodJcB  coa  ' 
^rdly  bo  called  expoBtoran^a.     It  may  bo  affirmed  tliat  the  value  of 
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tru«  oxpoctonuits  in  pneumonia  of  any  vnriuty  Ig  mtceodinplr  prob- 
Iflinatic,  ami,  oxvopt  it  l>o  iho  muriiito  of  nmmonia,  Ihcy  fnr  moro  of\on 
dp  h»rm  in  tho  duQOULXUfifiJJiw  tfj  *l"™"ffiBg  djjyawtion  than  thoy  dn 
gooil  by  influencing  thwh^pjf-tj^nn. 

Tlicri!  arc  ecvoral  Bub»t»nora,  chief  among  thorn  b<iiny  nior[ihino. 
bjgjcjajnua,  chloroform,  and  h^drocianisjwid,  which  have  ibo  ix>w«t 
of  allying  coug^jnul  leiigning  irritation  by  an  aoodype  aclioni  In 
roganl  to  morphine,  its  property  of  checking  sourotion  itliould  bo  borno 
in  mind,  but  should  not  preveat  its  use.  Tfagse  narcotics  are  Mpedally 
uttoAil  when  the  cough  is  diBproportionate  toUwMjountofinflam. 
mntion.  When  largo  quantities  of  muoiu  are  being  MKirotud  in  deblU> 
tilted  Bubjocte,  their  use  re«juiriM  groat  catttion,  for  fear  of  benumbitig 
the  nerves  or  nerve-centres  apd  thareby  iapreasing  the  daiij^or  yr  an 
ac«umulatioD  of  ^hl^m  in  the  iufigs. 

Among  the  respiratory  narcotics  may  be  considered  PmrDiK,"  ono 
of  tbo  principles  found  in  tobnccoHmolce.  Led  by  the  relief  sometimca 
afforded  in  wlhma  by  the  itmoking  of  cigarett«6,  K.  Gormaia  M« 
{Therap.  Qaz.,  1885)  ntade  a  Auries  of  clinical  aUidlca  which  mwu  Io 
allow  iJiat  pyridine  in  of  grvat  service  in  tuthmatit  complalnta.  As 
fint  manufactured  by  Merck,  It  is  a  colorTeas,  pMhIiUilUIiMUuig  floii^ 
«a«ity  soluble  in  wiktvr,  boiling  at  1061^  C,  on  oxpvoure  to  the  air  nl>- 
•orbing  water,  and  thun  boiling  at  a  lower  leinpcruturo.  lu  using  it  a 
Buidrnchin  is  vvuponited  in  n  amall  dosed  chamber,  and  the  patioal 
nlloncd  to  bri'iitho  thu  air  twenty  to  thirty  minutes,  the  process  belqg 
repeated  throi.'  times  a  day.  According  to  the  oxperimenta  of  SIhra 
(LorJ.  Med.  Ree.,  Fob.  K,  1SS7),  the  inhalations  of  pyridin  hnv«  lbs 
effect  of  diminishing  the  quantity  of  air  respired  in  n  fixed  period,  and 
of  always  causing  Abundant  salivation,  with  corym  and  general  oxoilc- 
nent.  Dr.  Joseph  8.  Noff  {N.  Y.  Med.  Journ.,  March,  1886}  sintvs  tliat 
the  inhalations  produce  in  tho  houltby  adult  flushing  of  tho  face  bimI 
qulokcning  of  tho  pulite  and  nwpimtion,  but  that  iu  nsthma  tl>e  cfTvct 
Is  to  quiet  the  rL'»pIri)tion  iin<t  citusu  full  of  the  pulse  to  tiw  normal  rate, 
and  to  produce  au  irrt-eistiblu  diMiru  to  stucp.  He  confirms  tlio  ralui 
pyridin  in  the  treatment  of  asthma. 

£spectorant«  maj-  be  arranged  under  two  hcadg.— tho  nauf<ainlTf 
^^Inttve  expect orants,  and  tho  stlmnlatini^  wpoctonmls ;  nn<l  the 
end  proposition  may  ha  laid  down  tbal  expectomnts  of  the  fii«t  olow 
are  to  be  used  in  the  firet  aiagoe  of  acute  brondiltla,  whllo  expeotorools 


« 


rate, 
gen-  ^ 


*  Prridio  [)  in  Tnll  dnr*  k  rlnlonl  palioa.  jirodaflng  aj»a<)*U  kn<l  iMMal  paj^lf^  imA 
from  lUIun  of  lh<  rMpiratiun,  nUh  n»tk»l  Tull  it  lh>  l*(ii|>«nilun.  Il  ftppcuvin  (oaMSfoa 
lh«  blood  lliol/  u  to  t>na  mslbieiDoglaljlu,  kod  Io  be  k  pKnljrunl  t«  (h«  motor  B*rtW  anl 
Sbo  U>  lb*  inatur  otitlrot.  F'>r  dumtuiafi  of  ifrin^rnl  pliir*io1o|[lml  aolioa,  ««o  Uolii^  Wnk^mU 
Jnih,  eiilL.  ISW:  alia  W«rih>I(D«r  slid  itBfit,  At),,  d.  PltytM.  AVrH..  II,  IBM  |  ■>» 
FfMnkd,  ZflUfi.  JClin.  Mtd.,  181(0.  It  bM  b«sn  pmpntsd  M  *  {iroatlMt  Urttfijmlia  ^•■1. 
but,  «a  uMunlot  lli  tandtnoj'  to  Uitlurb  Iho  blood,  it  ■»iua  \n  b*  •  ttrj Aunftam  rMMdy 
{DntUUd,  JVut.  Mra«4  lt88,  ud  Lkllgur,  John  Uoptini  Il<up.  Etf^  t8>P). 
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of  ibo  Bvcontl  ctues  am  to  bo  oinployod  in  tbo  adii-ancod  atogos  or  \9Jbfi 
chronic  vttrietiua  of  'ti^*  'Ijatw"  'Vb  lhc«e  diaonsed  co-i(iitioD9  gntdu- 
ully  mergo  jnlo  one  apotlMir,  ao  niuBt  iho  praotitionor  balanco  tbo  in- 
gradUmu  of  hi*  cxp<iiiff^n"'-  ".latufna.  ^mtnjt  taeir  rolitlBHift  10'  tna 
iadividuxil  case. 


I 


Tbfl  prcMtit  •ootRii  a  llttlng  plaoo  to  my  what  Is  nocosaary  In  regard 
to  tlio  OM  of  <)nigA  by  atomizathn.  In  thU  method  of  ad  luluisl  ration, 
»  oolutlon  '>r  tliu  mudiviiiv  omiiluyud  ia  bn'-Icon  up  by  a  mccbanicud  cott- 
irivaaco  into  it  flD«  spray  and  projected  into  tlio  baolc  of  itio  mouth. 
Thoro  can  bo  no  doubt  that  wlion  the  operation  u  properly  performed 
the  spray  ivaohos  oven  the  finest  ramiflcations  of  the  pulmonary 
bruncbi.  A  discussion  of  ihia  ia  at  prMcnt  soarcely  neooeaary.  Any 
reader  having  doubt  upon  the  subject  will  6nd  tlio  evidence  in  the 
work  of  Dr.  J.  Solb  Cohoa  (/aAutafion .-  its  Therapeutics  and  Praetiee, 
I'hila.,  1367). 

Tlio  following  rules  should  be  attended  to,  to  secure  migoossAii 
re«alta: 

1.  Use  tliA  stwiu  atomizcnt:  all  other  forms  of  apparatus  give 
Im^aliir  or  too  foeblo  curronl«,  and  ahould  bo  discanloi, 

2.  Suo  Unit  iho  pointa  of  the  atotntxing  tubes  aro  aharpand  elcai», 
— not  foul,  cracked,  or  with  thotr  edge*  worn. 

3.  Soo  that  the  Mtcnm  ingflncnjlcd  ciuu'ly  'vul  with  flufflvtent  forca, 
and  that  the  iwlutiuu  used  is  free  from  nil  -ulil  partiyjw.  aud,  atj^s/f 
<>thefwiao  ordered,  about  the  tompi'raturo  of  the  body. 

4.  Never  allow  iaSalations  when  the  patient  ia  escitod,  dlii^  ily  ,'ifler 
A^tliiff,  nr^Unfii>yHptj.^y  >IYj>r  nT^rpinn,  uiilcss  oapoci^l  Circuui  L.ii.i  . ->,  as 
In  haimoptysls,  demand  baalo. 

6.  Have  tbo  glass  moutb-spoouluni  fitaort«d  well  Into  the  moulh,  anu 
the  line  of  ltd  uicis  and  of  tho  propulaioo  of  the  apray  coincident  with 
that  of  tho  mouth. 

5.  When  tho  pharynx,  or  oven  tho  larynx  only,  is  to  bo  reached,  tlie 
(tfwmtion  is  vor^'  simpio,  and  reapiratiou  should  be  natural ;  but  when 
it  ia  desired  to  miike  npplicatioos  to  tlio  ulUmato  bronchi,  the  reHpira- 
tions.should  be  re^lar,  slow,  and  a«  doop  tai  flill  a*  poaSblo,  tho  lung* 
being  wellcinpli'''!  at  i>x[iini!i<in. 

7.  Do  not  prolmct  ihv  r>iiling  until  tho  patient  Is  AitEguod.  Ptre 
minutca)  U  generally  long  enough  to  commcnco  with.  Inha>moj|)tyBia, 
thia  rule  may  somotimiW  be  I  i'  u  f    I  ItaBLXiULflAUBlC^ 

8.  Lot^he  patient  give  Wit  .vhulu  attention  to  th*  "fflH^F  JIH  hftlllf 

9.  In  chron1c^i»caM>.\  one,  two,  or  throe  inhalations  ft  (by  are  ueually 
Qlfflciont.  In,  acute  discaitc,  thoy  rnay  hn  fft^HJiyjl,  BUf'*''  """Tf  «n*i.| 
a^every  hour  in  diplithoria. 

MrNeMTuso  atomization  for  the  purpose  of  goneral  medication:  it 


la  simply  a  method  of  ;. 


substances  loyally  to  tha  rnfroiratonr 
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The  sabatanfiM  nsed  hy  atomlzalioi)  muy  be  conroaicntly  srrani^ 
u  To! lows;* 


DiLCBNTs- — Hio  only  diluent  of  any  v&luo  is  tearm  teater.    Inacntdr 
fSSajntd  contttlions  of  tbo  mucous  membrane,  the  vAry  frequent  «ppli- 
cation  of  walcr  at  uljoul  the  temponture  of  90^  K  wui  onoa  an< 
marked  roli«f,  especially  in  laryngitis. 


AsTRiNORNTS. — Tlic»o  are  employed  toArrost  exceasivo  McrotioD 
liGinorrfaago.  In  thoir  umo,  It  miut  alwayA  be  remomborod  tbnt  ibey 
aru  iiiore  or  loM  irritunt,  and  that  while  some  purwtiiti  bear  Ihom  very 
well,  in  otlioi-it  tboy  proilueo  very  bflrmful  irriiiition  ;  also,  tluil  lb* 
MioftynorasiuK  of  piiiionui  vary,  ho  (lint  while  one  penwn  w!lt  be«t  beart 
oorlAin  ouu  of  the  cutriiigunlH,  a  socund  may  bo  lu«»  irriutod  by  nootber 
drug.  Tlio  rule  i»  U>  try  eurcfidly  until  the  pulmonary  idloiiyncnuiui 
uro  known.  In  ca«oit  of  oxeessivo  bronchial  teeretian,  any  irritation 
auflicientty  vcveru  to  give  origin  to  tiglitnom  in  the  on«st,  or  to  mucli 
coughing,  ealU  for  Iho  withdrawul  of  tbo  modicino.  In  hamoptiftit,  a 
greater  rink  can  bo  judiciously  assumed.  The  nslnngont  wilMtaDeM 
employed  in  thiit  way  arc ;  Firet,  tannic  acid,  one  to  twenty  grauM  to 
tho  fluidounoo  of  water,  I  hare  not  used  tbi«;  but  it  in  naid  to  he  well 
Adapted  to  ca«08  of  free  secretion.  Bocond,  alwp,  varying  in  strengtb 
fhini  n  solution  of  five  grains  to  tbo  ounce  to  a  aaturatod  oolution.  Tltiti 
I  have  uBod  with  great  eatisfaction.  In  luemoptjfsia,  only  tbo  etron^:o«t 
preparation  Is  of  avail ;  in  bronchorrhaa,  a  weak  eolution  should  bo 
employed  at  flrat,  and  the  8ti>jngth  increased  pro  re  nata.  One  advan> 
tag«  this  drug  bos  over  tannic  acid  is  ita  compatibility  with  tbo  sut- 
pfaate  of  morphine,  wliScb  should  always  be  added  to  tt«  solution  when 
any  tendency  to  urltation  exists.  In  chronic  bronchitis  with  excesaiTS 
exj>cctoration,  I  have  aeon  alum  produce  most  gratJiying  rwulta. 
Third,  pi-c])arations  of  iron :  of  these  tho  solution  of  the  perchlorido 
has  boon  iiwd  in  (>tvnt  Britain  and  on  the  Continent;  but  Monkel'* 
Kolullon  (l.iijuor  Ftrri  SiibmilpKatix)  is  much  preferable,  as  evon  more 
puwerfuliy  Klyptic  and  leiui  irritaling.  Ten  drops  of  the  •olution  may 
be  added  to  the  fliiidouii(.'e  of  walcr  nnd  bo  u»ed  for  the  trial  doM.  If 
the  luiign  will  boar  it,  and  nucet^ily  existe  for  a  stronger  solution,  the 
Btrcngllt  may  be  curcAiliy  increased  up  to  half  a  llufdrachm  to  tht 
ounce.  Acetate  of  lend  In  at  onoo  astringent  and  sedative.  It  boa  been 
rotTommcnded  by  Boigel  and  by  Pii,!ber  in  tho  advanced  Htagos  of  acute 
catarrhs,  In  tlio  proportion  of  throe  to  ten  gndnu  to  tho  fluidouneo. 

■  Allonlion  hai  bean  cLllod  10  tbo  inhAlalioo  o(  rmh.  klnion  numil  »|r>n  of  HBriaW 
of  UDmi>n<k.  Bj  ni*»iit  of  >  rarj  (imfilo  npfiiuitui.  (ir  lotJttl  nUb  msriuia  mM  *%por  U 
dnnn  nl  cneli  Inaplnllon  Ibraogh  ft  rtak  ■■tcr  u(  uaiDonlft,  onJ  uf  eouna  mehw  tba  I«d| 
Mtunlcl  "tlh  Ihgniinrt  of  the  uinrlds.  Dr.  Lebsmiin  iBril.mJ  Par.  HeJ.-CMr.  Net.,  MIH, 
I.  Hi)  kffiriiM  (biit  bs  liv  «ni|jlojiHl  Ibl'  xtlb  Iha  tiiip|ii*«(  rnulla  in  ona  hundfart  uid  Iwn 

I  or  jraiuilar  tart  iKrvat,  rhraair  tronehili'r.  atthtn,  Kiovpiitf-eBugli,  uul  •Ita  M«fJaa 
Kotl  drufglili^  t  beliorc,  katf  tbo  labalcn. 


I 

)  or   ■ 


I 
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KARO0TIC8- — When  there  ts  great  Imyngwal  ororon  bronchigt  jfrj'ft- 
^n,  copotinlly  in  (bo  l^tsnaUit  of  kdranceiJ  phthisis,  Imlf  a  prain  of 
moq)hlnl^  or  a  dmchm  of  tiocturo  of  hyoscyamin,  will  Qn«n  nfforcl  vuiy 
great  relief.  It  i^mit  not  tw  fl>rjprtt4yn  that  th«  comUtutioiml  effoct  of 
the  narcotic  may  bo  produced  in  thU  way. 

SoLVKSTM. — Ae  id  well  known,  in  certain  roxpirutory  affection*  it  i* 
verj-  im]v>rtant  to  pet  rid  of  a  folto  nionibrane,  or  vxudution.  wliicb 
appears  upuu  the  mucous  turfiicos.  Some  aubitlonoea  seem  to  exert  at 
least  a  dogroo  of  solvent  power  upon  tlila  material.  Of  those,  liini>> 
water  apjieare  to  be  *'"^r'?lt  BlTf'"''"'  aoilJLhflJun^t  irntaot.  It  ehotilil 
be  uacd  pure.  (See  article  on  Liuit  (post);  nUo  oousult  Meigs  auil 
Pepper,  DiMuet  (^  Children,  Phila.,  1874,  p.  660.} 

Alteiutivks. — In  clironic  bronchitis,  and  ofen  in  ohroiilo  catarrhal 
piuuinonia,  or  phthixit,  baluimic  vupom  tinve  long  been  uaed,  hut  atoini. 
oation  U  not  uovowtnry  in  their  application.  Muriate  ef  ammonia  may, 
however,  be  m>  applied:  in  ehronio  bronchini  catarrh  it  Is  sometiincH 
oUvaittagooua,  and  io  aout«  laryntfitis  infaalationa  of  a  warm  Maturated 
iwluiion  of  it  are  often  very  iwoful.  In  chronic  taryngilis,  niLralo  of 
•ilvor  may  bo  exhibited  by  atomiealion,  but  it  i«,  I  think,  much  better 
.  ta,.^iply  it  diraotly  by  means  of  the  laryngoMC-opo  and  the  bruxh  or 
pnotilg.  In  caeos  of  fitid  e3:pe«toration,  ctarbotic  nuid  in  weak  egluliuu 
(gtt.  i-ii  to  rji)  may  bo  uaed  ae  an  apttBeptJo  and  altarant. 


NAUSEATING  EXPECTORANXa 

The  three  nauwnting  oxpectomnla  are  igeeacuanha,  tartar  emetic, 
and  loboliu.  Aa  thofto  subnlaiices  are  sulTiciontly  diNcuwwd  elitowhoro  in 
1hi«  work,  it  romaina  only  to  suy  a  few  words  in  regard  to  their  com- 
pamtivo  uaajit  caipcctonmtM. 

Lobelia  Id  ukoiI  only  when  the  tnflammatOTy  hbUop  la  cmnpUqalad 
with  a  tendency  tospjwtn  Qr"tbo~Bn>nelml  BICeolea.  It  la  too  powers 
fully  dgprc«Mant  to'  bo  givcii  to  chtldlreii  wiui  safety.  The  best  expec- 
torant propnration  is  the  tincture  {Titietura  Lobelite,  U.S.).  The  ordi- 
nary expectorant  ilose  of  ibis  ia  twenty  to  thirty  drops,  usually  giren 
in  combination  every  throe  houre.  When  a  very  decided  impresaioD  ia 
desired,  as  in  some  cases  of  asthma,  one  fluidrachm  may  be  exhibited 
pyory  two  hours  until  vomiting;  ia  produced  or  relief  obtained.  Under 
theae  cireuriistanoos,  the  patient  slumld  be  cloauly  watciied,  oa  lobelia 
ta  these  large  doses  someUmea  cauticti  wry  ularniiiig  symptoms. 

Ipcoaccahua  Is  the  aafoitt  and  most  ntod,  although  perhaps  the 
Isast  powerful,  of  all  the  nauwooting  expectorants.  It  iv  the  only  on# 
that  should  be  given  A«oly  to  children.     In  the  early  ttagoa  of  all  acute 
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inflammntory  condilions  or  the  noptnitory  mucous  in«mbniOW  It  b  of 
great  ecrvioe.  Tho  preparation  most  genonilly  uso<)  in  icuto  jrwuU^ 
h  tha  BWfMP.  tho  doeo  of  which  is  from  twanty  <lrop8  to  n  toMpoonftil 
OToncjtJwO)  throeL?""  four  hours,  aocordJoir  to  tho  ojcigoncnoa  of  tho  cue 
Anij:.Qf  ttio  other  li^uuTprofuua lions  of  Ipooaouanhn  rn»y  tw  amploytd 
(n  a  oorroaponding  doso.  'Jh^lraJta.efipecat  (7\-ochisci  Ipetaeua»Km, 
\]&)  each  oontftin  about  ono-fguarur  of  &  fpniti  of  ipocac,  and  may  b« 
ouploj-od  in  oatarrhikl  complaints.  Tho  troekes  of  mor/^ine  and  ipeeat 
(,3)vehitci  Morpkina  et  Jjiecacuanha,  U.S.)  i?oniaiD  oavh  ttio  fortieth 
of  agnu'n  of  sulphate  of  morphinoand  tho  twolltl)  of  a  grain  of  i|wcac, 
and  msiy  bo  usod  whon  an  anodyno  ofToct  is  doaJrablo. 


Tautau  Emetic  in  much  moro  power ftil  Ihno  ipocagiinnhn  ait  a  suJa- 
Hyp  ^mj  nauawint.  and  must  bo  usod  wilhmoractiro.  It  is  tho  .nwit 
afflci^ntof  »U  tho  BO^iitivo  oxpuctornntit,  nnd  nilR>rdd  in  cases  of  urgency 
a  voiy  oflUcacious,  aI[houj:;h  a  vorjr  disn^pvcablo.  method  of  putting  an 
end  to  an  attocli  of  ocuto  bronehitia.  1  hnvo  known  of  a  public  epcokcr, 
who  hiul  risen  in  tho  morainf;  complotoly  overwhelmed  with  bronuhitia, 
enabled  to  deliver  his  evonini;  speech  by  iho  judicious  qm)  of  tarlar 
emoUc.  To  oHoct  this  rapid  roliof,  onc-twolHh  of  n  grain  of  tarlar 
omotio  ehoold  bo  taken  every  t«n  or  flftoon.JDiiuit«A  until  U  induoM 
proAiso  vomiting.  AAer  tho  nausea  is  poAt,  tho  systom  may  bo  ton»>l 
up  for  exertion  by  a  lunch  o/  ale  and  o^^stors.  Tartar  emetic  ia  ■ 
poworAil  rcQicdy,  mid  is  oapQclally  inj^urioua  to  young  children,  iu  wboa 
it  is  very  a])!  to  Induce  collnpao.  Itj3_yicrofore  con Ira-Jnd iow ledJuc 
Inflincy,  aa  it  also  is  by  the  oxiatonce  of  flaBtro-lnlcatipa'  ^n(^^^^;(ltl»^il>n 
Tho  doaa  as  an  expectorant  is  IVom  one-twelfth  to  ope-qaarter  of  m  gwii 
ropuaiod  according  to  circumstanpos. 

ORIKDELIA.    U.S. 

ThiA  is  the  leavoa  and  flowering  topn  of  Grindclia  robuata,  a  pluit^ 
inhabiting  tho  extreme  woHtcru  portions  of  the  United  StJitoa. 
commerce  tho  whole  herb,  Including  the  sloniti,  roota,  and  fioml  bo*ds,1 
(■  employed.  The  taulu  is  warmish,  peculiar,  and  very  peralatent, 
has  been  affirmed  by  Dr.  Radcmachor  to  contain  afi  (iJl.  a  tvnin,  nq^d  i 
<iT9talline  alkaloid,  but  fhrthor  chemical  tnviMitigali(»i  of  It  is  ni^ntiy 
required.  When  taken  Internally  In  ^ufGcient  dose  It  Is  wld  to  prodaco 
a  actme  of  warmth  in  tho  slomaoh,  owing  to  Ita  local  stimulant  inflauD». 

We  are  indebted  to  Dr.  Buffington  and  Dr.  V.  B.  Doliroklowakl  for  ^A 
what  knowledge  we  have  of  the  physiological  action  of  Griod«li&^| 
Unfortunately,  tbolr  resolta  are  known  only  through  alMtrncta.  (Sov  ' 
CeMralbl.f.  Med.  FTimas,  xxill.,  1885 ;  Amer.  Jo*m.  iM.  Sci.,  Jan.  18, 
1886;  Loud.  Med.  Rec.,  JXarcli,  1886.)  Tlio  drug  apposTH  to  hnvo  very 
fooblo  toxic  powers,  throe  dmchms  of  tho  fluid  oxtmct  being  roquinvl  ^J 
to  kill  rahbita.  So  far  as  tho  non-ous  syatom  is  concomod,  aMMnJin^^^ 
to  Dr.  Buffington,  grindolia  firat  pnralyzoa  tho  porlphonU  nervoa  of 
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cord,  and  finally  lavflvoB 


IJa^BwIon,  next  tho  <c»  

i\,n  pintnr  nra-g<vtn|,iilcw  itn<l  ^0  Diotor  atda  of  itie  cord.  Tkfi  oooun-oitco 
of  narcosis  with  dJlatod  pupiJa  indiotat  that  Uiorc  l«  hImo  aa  influence 
exerted  upon  tha  ftai^brum.  In  warm-bloodod  animaltt,  nconrding  to 
tke  saroo  invc«ti)9ttor.  thcro  is  ulowing  of  iho  acUon  of  Uio  heart  hy 
Htimtilation  of  tho  inhibilory  apparatua,  and  i^ovoUon  ofjlifijilaod- 
prcamro  by  atimutatioit  of  ihcLVMCfemalaussJXj!.  Th«  nmxlta  oohJovod 
by  DobroklowBkrdonot  eoom  iillogulhor  to  accord  with  tho»o  atatomcnlH, 
BS  bo  found  that  both  small  and  large,  but  nut  toifio,  doses,  incKaeod 
tho  pulso-nilu  as  well  na  tbo  artorial  Voiiition:  ofter  loxic  doaoa  both 
pnlBO-ratfl  and  arterial  lonaiqn  fell,  tho  heart  being  linitlljr  arrestad  in 
diMtolo.  Theso  phoDonioDa  w«ro  noi  nfTocloJ  by  bolfttToh  of  the  h«art 
tfom  tho  Qorvous  Bystom  by  tho  provioua  uao  uf  ntropino  or  by  roso- 
motor  paralyNis  ihroui^h  division  of  tbo  spinal  cord,  un<l  tho  iaolutod 
ttvgn  bcnrt  wna  orrostod  by  tbe  drug.  Dr.  DobrQklowB)<i  furthur  fouixl 
that  tho  drug  acts  upon  the  motor  Dorvog  and  tbo  inuscloa. 

TnER,\PBuriC3.^^rindeiui  bos  not  boon  empioyod  for  its  ofToot  upon 
tbo  oiroulalion,  and  in  the  doses  used  in  medicino  it  appoaiv  to  oxort  no 
distinct  Influenoe  upon  tha  boort  or  art^riea.  It  haa  boon  Inrjflily  oaod, 
ofton  with  allejjod  excellent  reaulta,  ^atthma,  and  in  broRchJtia,  mtocl- 
^ed  irlth  n  tendency  t<>jrongyy[Lgpi>»in.  It  is  probable  that  in  tbew 
CUcA  IC  n6t  onfy'liaH  II  relaxing  tiiftuunoc,  but  alito  stimulates  the  mu<M>ua 
meinbouio.  and  won  in  cTironK  ironcMtis,  especially  of  tbo  n^fod,  it  is 
■aid  to  do  good.  It  haa  also  buon  empioyod  in  whoopiag-mugh.  Ita 
acttro  principles  aro  probably  excrotod  by  tfieTtldnujWi  TWBWi  after 
largo  doses  thoro  aro  soniotimoB  evidenooa  oj'  ronllt  IBitatJon,  and  in 
ahmnjf!  ^ttirfh  ^  tk^  fff/^Jrr  good  has  buoii  eiracw<l  py  its  stJmulunt 
jnflfinni-n  upon  tbo  Diucoiis  membrane  of  the  Tiscufl. ' '  IT  UlR  S1I6  boon 
onii)loyod  aa  II  IMMUllplicatiOD,  vilb  allogdfl'good  results,  in  i?a(jiaM», 
appliotl  oithor  in  tho  form  of  a  poultice  or  in  solution.  The  only  prepa- 
ration forintcrnat  useiatbe/u((^e^/'ac((£xtriii:Ium  OriniicUai  Fluidam), 
of  wbiob  Iho  doso  is  twenty  to  sixty  minims.  The  fbmes  of  Jwciiijitg 
grindolia  are  also  sometimes  inhaled  with  alleged  rolief  by  asthmatics. 
The  plant  should  be  steeped  in  a  iiolution  uf  nitre,  dried,  and^ornt 
upon  a  plate,  or  may  be  smoked  in  oigantteH  or  in  a  pipa- 


STIMtTLATING  EXPECTORANTS. 

AWMONn  OHLORIDUM-CHLORmE  OF  AMMONIUM,    t7.S. 

tNH,nci— NH,CI.) 
ChlwiiU  of  Ammonium,  Muriate  of  Ammonia,  or  Sal  Ammoniac,  is  pre- 
pared by  beating  with  chlorido  of  sodium  tbe  sulphate  of  ammonium, 
which  is  obtained  fVom  g»s-tiquor  by  the  addition  of  sulphuric  avid. 
Oas-H/juor  is  a  wat.3r  which  haa  been  uso'l  to  wash  ordinary  buming-gaa, 
and  contains  largL-ly  of  this  carbonate,  bydrocyanate,  hydrooulphnto,  and 
sulphate  of  ammonium.     The  sulphate  of  ammonium  is  not  itself  eta- 
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ployed  a»  A  moclicino,  but  is  offldaal,  bccauso  tho  other  pr 
of  ammonia  aro  mado  fVom  it. 

Muriat«  of  ammooia  is  a  white,  tnnalaooni,  flbrous,  and  lotigb  «a]| 
fVoo  fW>in  odor,  but  baviD^  a  Bharp,  Balin«  1SBt&    Jt  oocura  in  turgo  i 
cavo-convex  platca,  dissolves  in  three  parts  of  cold  and  in  ono  part  of 
boiling  wnt«r,  and  at  a  red  heat  sublimes  without  decomposition.  h 

PuYsioLooicAL  Action. — When  applied  In  a  Holid  furm,  or  in  a  ooil| 
oeoCrstod  solution,  the  chloride  of  ammonium  acts  as  an  irritant  upon 
ntur  turUicet  und  upon  mucous  inombntncs.  This  induenco  seoms,  how- 
over,  not  to  bo  aufficionlty  poworAil  to  omiblo  tbe  drag  in  any  dOM  to 
pniiliico  lethal  poiHoning :  at  Icaet,  Oeslerleu  {UfUmitUlUhre,  Tflbiagen, 
1851)  statc«  that  ono  of  his  patients  took  two  ounces  of  tbo  salt  with- 
out ttufforing  any  moro  eevpre  results  than  colicky  paina  and  sotw 
dlarrbcEia. 

If  fiomo  of  tho  older  experimenters  aro  to  bo  credited,  ita  influeaco 
upon  tho  lower  animaU  b  moro  powerful.  In  tho  experiments  of  Dr. 
Smith  (quoted  by  Still^),  two  drachms  of  the  sail  appHod  to  tb« 
wounded  thigh  of  a  dog  cnuHod  donib  in  IVnm  twelre  to  thirty-six 
boura,  and,  according  to  Orlila,  tho  name  quantity  dteaolvod  in  two 
ouncts  of  water  and  Introduced  Into  tbo  Btomitcli  of  a  dog  cauMtl  vio- 
lent oonvuhloni),  with  groat  t«tanio  rigidity,  and  finally  death.  Arnold 
(Wihiner,  Dit  Wirkunyen  drr  Arzneifn  and  Gifte,  Arunicb,  1831,  Bd.  I.  p. 
11.^)  found  lliat  thirty  grains  will  kill  a  rubbil  in  ten  miaut«fl,  Oa 
the  other  hand,  In  the  moro  recent  studios  of  Dr.  Rafautoau  (X'  Unim 
MidieaU,  1871,  p.  330),  hulf  a  drachm  injected  into  tbovoins  of  a  mod- 
crato-sized  dog  had  no  apparent  effect,  while  one  drachm  only  prodooed 
muscular  weakness,  deepening  into  temporary  paralysis  of  tho  hiud 
togs,  vomiting  M'ithout  diarrbcen,  and  geneml  prostralioo  for  four  oTj 
flvo  hours. 

Tho  chief  interest  of  the  clinician  In  the  phj'siological  action 
muriate  of  ammonia  centres  iu  Ita  olTects  when  giren  coutiuuoualy  fo 
some  time.  Tho  older  writers  upon  the  aubjoct  assert  that  Ita  influ«ne» 
on  tho  heart  \»  a  aodative  one,  hut  that  it  increased  the  capillary  cii 
lalion  (Suiidelin,  lIeHmittdUhre,  Band  i.  p.  150,  Bortin,  1853). 
opinion  appears  to  mo  to  bo  founded  chioHy  upon  specuhition  and  In- 
ference, and  not  to  luivo  any  suflicient  boxi*.  Wbalovor  may  bo  lh» 
action  of  Tory  larga  amounta,  I  have  never  been  able  to  portjoive  that 
muriate  of  ammonia  given  in  ordinary  dosos  hiu  any  dooidod  InAo- 
enoe  upon  the  circulation.  Aoiording  to  Sundelin  and  otbor  aatbori- 
ties,  the  drug  when  given  fVccly  and  continuously  produeot  a  profound 
impression  upon  the  blood  itself,  lessening  lis  plasticity  and  impairii^ 
ita  constitution.  One  case  of  profound  and  otherwise  inoxpltcabU 
proatration  and  typhoid  condition,  which  ooourrod  in  a  patient  who  wai 
taking  nearly  a  half-ounce  of  muriate  of  ammonia  per  dient,  has  eo«e 
under  my  own  notice ;  and  Dr.  Isliam  reporta  (ilf«i.  .yncs,  xL  4U}  > 
e«ae  Id  which  an  eruption  of  bloody  blobs,  with  I  smaturia,  Imiiwi<- 
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rha^ee  fi<om  nonoona  meinbranes,  and  f^^at  proatration,  was  nppnroDlly 
produced  by  the  prolon^^ed  use  of  ihe  eali.  The  elaborate  analjaea  of 
F.  W.  Backer  (Heitrdt/e  tur  Htiihinde,  Bd.  ii.  p.  170,  Crefuld.  1849), 
althongb  somewliat  diecordaut,  iiidicnte  tbat  sol  ammonino  doea  im- 
poverish  the  blood,  ninco  In  aomo  instances  thoro  waa  a  decided  decrcaao 
in  the  solidfl.  Arnold  {loc.  cit.)  almi  noticed  tbat  in  dOj^a  poisoned  witb 
muriate  of  ammonia  tho  blood  coiitaiiiod  leaa  than  tbe  normal  per- 
centage of  solidfl.  In  accord  witb  tbi»  reputed  action  on  the  blood  is 
the  eCToot  of  ihc  drug  upon  the  urJnaiy  flcorelion.  In  a  very  elaborate 
Muiea  of  oxperimonta,  BiJcker  (loc.  cit.,  p.  I&S)  found  tbat,  given  to  a 
hoaltby  man,  aal  ammoniac  incrciaiicd  very  notably  all  the  aolids  of  tho 
urine,  except  the  urio  acid,  which  was  very  slij^litly  diminisliod ;  and 
fiabuteau,  In  an  Inveatlgation  in  whSeb,  by  identity  of  diet,  olO.,  all 
^Ljpnoes  of  fallacy  vnn  aa  far  a*  ponaiblo  excluded,  found  tbat  tho  ox- 
^Ptirnnn  of  urea  was  Tory  decidedly  increased. 

Tho  opinion  ha-t  long  prernilvd  tbat  the  muriate  of  ninmonui  oepo- 
daily  affecttt  the  mucou.s  membrancM,  and  Bdd<or  bclievea  that  in  thoin 
it  lia«tan.-t  very  greatly  tlie  nutritive  cbangi^s  and  tbe  exfoliation  ot* 
epithelium.  C'Uoicid  exporienoo  hii*.  I  think,  demonstrated  that  tho 
drug  d<XM  act  ogpccially  uiK>a  the  roucoua  mombranca;  although  it  la 
very  difBcult  to  brtni;  forward  any  dofiuito  tangible  proof  of  thb. 

Tbo  muriate  of  ammonia,  when  ingested,  probably  ontor*  into  all 
the  excretions,  ainco  Kabuteau  (^L'Union  Med.,  t,  xii-  p.  329,  1871)  boa 
found  it  In  tbo  aalira.  Tlic  flame  obaerver  has  ahown  that  tbo  ohtof 
elimination  takca  place  through  tho  kidneys,  ainco  he  found  in  the 
urine  nlmoitt  atl  of  tbe  aalt  that  bad  beeu  taken. 

TtiKaAPEiiTioa.— In  tho  laat  century  chloride  of  ammonium  was 
Tcry  cxtvntiirely  uit«d  in  intermittent  /ever ;  but  at  preaent  the  salt  is 
rarely  or  never  employed,  although  Aran  (Bulletin  Thirap.,  t.  xii.  p. 
All)  ha*  attempted  to  revive  the  pniotico,  and  aaaorta  that  ho  has  had 
very  good  offocta  rcHulting  IVom  It, — in  thirteen  coaea  of  intermittent 
fever  curing,  by  the  exhibition  of  two  drachma  a  day,  aovcn  at  once, 
four  aHer  the  second  parnxyHm,  one  uflcr  the  third,  and  one  after  the 
fourth.  The  chief  prevent  \i*o  of  the  muriate  of  ammonia  fa  as  a 
remedy  in  jjoi'e  and  in  chronic  bronchitit:  tn  tho  first  rarioty  of  tho 
diaeftee  tho  drug  vhonld  noTTje  flTthlMted  in  tho  firat  stngoa;  but  afler 
net) vo  inflammatory  action  hii"  I'eon  ^"iiliiiTiod  by  the  sodaiiro  expeoto. 
rnnts.  it  is  very  uiiefni.  It  i*  -  ■  t  v  hir  lT'  ly  employed  in  the  catarrhs  of 
young  childran,  and  ia  oflon  ol' grwii  -i  t.  -rir.  In  Gennany  the  remedy 
iin«  been  extensively  exhibited  in  ridfinc  ;liii1  inteslinnl  catarrh*.  Dr. 
W,  Stewart,"  an  tho  rctmlt  of  a  largo  cxperiunoe,  highly  oommenda  ita 
nee  in  chronic  t^rp^r  of  the  liver,  chronic  hepatitis,  and  htpatie  ahteeu. 
In  tho  first  of  these  affootions  Z  havA  emplo^'od  it  to  a  limited  extent, 

*Cb1orld«  af  AnnonlaiD,  RaDgoon,  1^;  ttaitnu  Manlitf  Joar*.  ItiJ.  Stt.,  7<k> 
knd  M>rab,  13T3;  Indian  JtftJ.  (7<u.,  Doe.  1ET3;  Pkila.  Mtit.  Tin**,  rUi.  3t«. 
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with  vory  good  ofTccts.     i>r.  St«irsrt  givm  tvonty  gnini  of  It  tl 
tiniM  n  iJ«y,  and  oontinuoe  iu  oso  fbr  woobs  or  oren  months. 

In  rarious  neuralgias,  cspecinUy  in  the  OMrian  vnrJoty,  but  to  ft  I 
extent  in  migraine  and  olhor  forms,  bqI  nmrnoninc  bos  boon  largt^jr 
employed  for  the  purpose  of  relieving  pain.  Thirty  grain*  of  It  are 
given  in  oombination  with  fVom  two  to  flvo  drops  ot  tincturo  of  itconlw 
root,  and  the  doee  is  repeated  in  half  an  hour,  if  necessary. 

Aduinibtratiok. — The  usual  dose  of  the  muriate  of  ammonia  Id 
cutArrfa  is  tVom  five  to  t«n  grains  three  or  four  times  a  day.  This  dM« 
is  given  in  a  tablospoonfiil  of  water,  to  which,  for  the  purpose  of  coo- 
ciMling  Iho  tosto,  IVom  five  to  ten  grains  of  liquorice  may  tic  culdod. 
Tho  troe&ea  (TVocAtscf  Ammonii  Chloridi,  U.S.)  contain  two  grains  each, 
and  arc  uaod  aa  a  local  Htimulant  to  the  fiiuoes  and  the  epiglottis. 

SENEOA— SENEQA.    U.& 

The  root  of  Polygala  Senega,  a  small,  herbaceous  porannial,  lndi__ 
aouatotho  Middle  and  Southern  United  States.  The  root  Is  Eicvern? 
Inohea  long,  vory  much  contorted,  of  a  peculiar  fooble  odor,  and  a  laslo 
at  fintl  Hweoli^h  but  aflorwnrdK  acrid.  It  Is  diatlnguliibed  by  a  kccl-liko 
line,  ithortor  than  tho  root,  iind  prcaontlng  ths  appearance  aa  [f  a  airing 
were  drawn  tightly  under  tlio  boric  fVotn  und  to  end.  Quovonuc  difr 
ooTonid  in  senega  a  peculiar  pTincix)le  which  ho  named  Polifgnlic  Add, 
although  ho  thought  that  it  wax  eloitely  alliud  to  aApoitin.  There  has 
been  much  discussion  among  chomists,  hut  it  now  nccma  pmbable  that 
polygalio  acid  oraene^in  is  distinct  from  tapotiin,n  gtncostldo  first  foiwd 
in  the  root  of  Saponaria  officinuliH,  but  known  to  exLit  in  u  great  many 
planta.* 

THERApmrics. — Senega  is  chiefly  used  aa  a  Btimubuit  to  the  nmym^ 
membrane  of  tho  lungs  iajhronia^ziaieiiUis  and  in  tho  very  adyanootl 
^JJOB  of  the  acuK"  disorder.  It  is  briievefto  bo  ono  of  tho  mo*t 
BtimtUant  subatancoe  oTTts  class,  and  is  therefore  conlro-indicatod  by 
ncut«  pulmonary  inBammation,  and  is  indicated  by  a  relaxed  state  of 
thebronchial  mucoua  niflnibranoa,  If  its  stimaJant  efiwt  bo  modified 
bycoiiiCiattlion  witftortJU'  omctic,  it  may  be  given  In  acutfl  bronchilia 
at  an  earliar  atago  than  it  ^ould  be  nsod  fey  itsolf.  Sonoga  is  locally 
irritant,  and,  when  adminiatorodTn  large  doses, 


which  la  probably  reflex  in  ila  origin.  In  overdoses  it  not  only  romita, 
but  also  purgcfl :  It  ia,  however,  never  used  for  thoso  purposes.  Sonoga 
haa  been  ompbyttd  as  un  ummunagogue  in  amenorrhea  and  as  a  diuretic 
in  droptif.hvA  ha-t  achieved  no  permanent  reputation  in  those  disor<lers. 
The  abftrad  {AhitracUm  Stntgcr^  U.S.,— dose,  flvo  to  ton  grains)  ond 
tho  fluid  extract  (Extraaum  Sattga  Fluidum,  O.S., — doso.  ion  to  fif- 
teen drops)  are  officinal,  but  the  tijrup  (Sifrupus  Sene^ie,  U.S., — dose,  a 
fluidrachm)  is  UKtially  employed. 


•  tot  u  alubonUs  ebemlotl  »Dd  phfiiolosletl  Hud;,  «•«  AUar  {Aririi.  i.  P%tf 
XMU  *.  DvrftU,  USS,  I.). 
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AMMONIACtJM— AMMONIAC.    U.S. 

^B^/ddOcrctoiuic-cof  iin  uinliillifiToua  plant,  Dorcma  AmnKHiiiiCiim, 
A'ttftcfWft^  Porsin.  U  i^  mid  Ti>  vxude  A-om  punctures  ninilo  in  lite 
pUnls,  and  also  to  bo  oblnincd  by  «  procoaa  similar  to  that  employed 
in  the  caao  of  Miifl)tidju  It  iK  a  f^um  nMin,  oonlaining  a  lit  tig  Vtflatila 
S)]\,  and  ocotiiti  in  f-rtmin-iv... ««  irreguUtrly  globular  yelioytsh  tcMBt 
tnm  thn  fiiBft  nf  ft  pin  tfi  that  yf  a  taryfl  ohcatnut.  bard  and  bnttla 
when  cold,  and  breaking  with  a  wnoeth  rwinoua  flictnre ;  and  in  ii-rog« 
iilflp  innti  led  mapgoB.  cornpowxi  in  port  of  tgnw,  and  oohtnining  many 
iinpnritias.  Tha  nAra-  i*  famt  nnft  jf 'Mfinifla''**!  *-^'^  *****  t^Heriflh. 
eweeliah,  and  eomoy^t  PfiP^ 

TiiEB.ii>EDTicB. — Theinfluoncoornmmoniaciipon  Uiegoncml  ayAtem 
ItTery  aligbt.  It  is  a  local  irritanti  and  thcroforo  in  largo  doaoa  li 
^apabk  of  producing  vomitroa  aflj  pti^lP"g-  It  wft»  formoriy  em- 
flloyed  as  a  norroua  etJmulant,  but  ila  internal  bm  it  now  roatrictcd 
ajmortfttclafliyelT  to  cAtohic  bronehitti  wi't^  citlior  defici<iiit  oroxeiwilco 
Mcnllon.  Tho  do»o  of  it  ig  twenty  to  thirty  graJna ;  of  thu  oltioinal 
mixture  (JUlafura  Ammoniaci,  U.S.),  a  tablospoonfVil.  Thoro  ara  two 
^dnal  plastora  of  ammoniac :  ihg  Bm^oitrum  Ammoniiici,  which  i* 
■iBea  aa  a  miia  counter-irritant  and  as  a  local  stimulant  to  pronioio  tho 
rcaolution  of  seroMcua  twmora  or  enlarged  joints,  and  tho  Umplnstnnn 
Ammoniaei  cum  ffttdrargun.  wh.ich  containa  mercury  and  Bu^phur^  and 
la  cmirioyod  a*  a  lo«iftl  atimul^nt.  aH<iral|T«,  and  ^Ifcntlont  In  iho  mtmo 
Hffoetiooj  aa  tho  firwt-named  plaator,  nninn  <w>At'(i{fg  node»  t^u^l  tumors : 
tta  extcmwl  uwe  is  aalJ  to  navo  cauaod  aaltvation. 

8ULPUU  UBTTBD   HTDBOOEN. 

As  a  Horiuonco  to  the  bacillus  theory  of  plithiais,  in  July,  18S0,  Di. 
B*t]geoa  pro]iOf>ed  boforo  tho  Pronch  Acadoiny  of  Sctonoo  a  method  of 
troating  tulisjxuloais,  the  central  idea  of  which  is  tho  injection  of  sub 
phurvlted  hydrogen  gas  diluted  with  pure  carbonic  acid  into  tho  largo 
inioHtiiie.  Tho  npparatua  employed  conwista  of  a  largo  caoutchouc  bag, 
fUicil  with  carlionie  acid  gM,  connected  with  a  WoullTo'a  bottle,  which 
h  in  turn  united  to  »  tube,  the  other  ood  of  which  ia  inaortod  Into  tho 
rectum  of  the  paticnl>  so  that  by  compressing  the  bog  tbo  earbonfo 
acid  i>>  forced  to  bubble  through  a  solution  of  aulphuruttod  hydrogen, 
naluritt  or  artilicial,  an<l  jmum  into  tho  intestine.  Borgoon  preferred 
natural  sulphur-water,  but  artificial  solutions  haro  been  used  much 
more  oxtcnsiTely.  In  the  Uopiul  Cochin  tho  following  solutions  were 
employed,  fifteen  cubic  pcntimetres  of  No.  1  being  used  at  ono  siance. 

SoLiTios  No,  1, — Sulphide  of  sodium,  pure,  ten  parla  by  weight, 
distillod  water,  enough  to  make  one  hundred  parts  by  weight. 

One  cubic  centimetre  of  this  liquid  dieengngos  exactly  ten  oublo 
itiroetrea  of  sulphuretted  hydrogen,  when  there  is  added  to  it  ono 
cubic  centimetre  of  the  following  aotulion  (No.  S); 
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Solution  No.  2. — Acid  tartaric,  twnnty-fiv*  parts  by  weight ;  Mi) 
lalioylic,  on«  pkrt  1>y  weight;  distilled  water,  ODo  hundrvd  parts  by 
weight. 

In  tho  Phtludolphin  Hospital  fi-ora  three  to  five  pinta  of  earboaM  ' 
aoid  wero  forced  througli  tt  iwlutlon  of  tun  grainti  each  of  the  chIonJ«  ' 
and  tho  eulphido  of  sgdiuin, — ^tilphuruttod  hydrogen  being  formed  by 
the  reaction  between  the  itulphldo  of  cak'ium  and  tho  varliuniD  ncid: 
thus,  NoS  +  CO,  +  n,0  =  NnCO,  +  Hfi.  It  i^  plain  thut  Uw 
amount  of  Hulp!iurott«d  hydrogen  rec^vcd  by  the  patient  must  be  very 
vnrinblo  cwii  with  the  Ilipital  Cuohin  ^ohition,  while  the  plan  adopted 
in  Philadelphia  in  i«LiU  mure  uiimtisfiiclory.  According  to  M.  Morvll, 
twonty-6ve  cubic  centimetres  is  the  do»e  of  tho  gaa.  In  over-amuiiiitt 
auiphuretled  hydrogen  nct«  as  a  deadly  poison,  and  iu  tho  hospiinl  of 
tho  University  of  Ponniylviuiia  n  quurt  of  a  mixture  containing  equal 
quantities  of  carbonic  ucid  and  sulphuretted  hydrogen  injected  into 
tho  rectum  cauwd  in  three  minutes  unconsciousness,  with  ecancoly 
porceptibb  respirations  lit  tho  rale  of  one  hundred  n  minuto,  and  im- 
perceptible  pulse,  eymptonu  subsiding  in  Hncen  minutvs  under  aniflcisi 
respiration  and  other  treatment. 

There  \a  no  proof  that  sulphuretted  hydrogon  \a  poisooouB  to  the 
tubercic' bacilli,  ond,  after  an  oxtraordinaiy  butvuy,  tfiiopacuy.jtgpu' 
Ijuity.  the  Jlcri^con  treatment  of  phthisis  has  fldlen  into  dosuotude, 
Hy  own  expcrivnco,  however,  has  led  mo  to  the  very  positive  belief 
that  sulphuretted  hydrogen  may  bo  very  uaefUl  In  the  treatment  of 
various  catarrhi,  and  that  when  in  phthisis  expectoration  is  very  tno 
it  may  do  much  good,  not  by  curing  the  original  pathological  proooM, 
but  by  nllovtatin;;  the  taturrh  couaud  by  llii«  ]>n>c«.is.  In  vjironie  ftroit- 
dulis  with  o^EpfiOtoratjpn,  in  catarrhal  pneumonjoB,  and  in  gtthimi  with 
much  bronchial  ioflammation,  sulpJiunMl$d_hjQlj3)goo  is  a  valuable 
remedy^  Jty  own  experience  is  01.40  quit«  positive  that  when  admin- 
lalerod  persistently  for  montha  It  may  bo  of  service  \n  '■^'•^•^•'j  y^^rf 
It  Is  probably  alao  uaeHil  in  many  ■'y"f  flf  BUn-f'"*""  It  is  in  thos« 
affections  of  the  mucous  membranes  and  of  tho  skin,  and  in  the  ^>aly 
dintliwi^,  tliut  tho  so-called  sulphur  springs  linvo  buon  used  from  time 
immemorial  by  Innumerable  patients.  Tho  method  of  administration 
employed  by  Uergeon  Is  barbarous  and  possesses  no  adx'nnlogus  what* 
ever.  Under  It,  it  is  impossible  to  determine  oxactly  how  much  mil* 
pburelted  hydrogen  is  exhibited,  whilo  in  most  cows  the  colon  is  more 
sensitive  than  is  tho  alomnch  10  the  local  action  of  (ho  drug.  A  maeh 
better  method  is  the  exhibition  of  sulphurettnd.bydroffen  bvtha^i^uth, 
cither  in  tho  form  of  tho  natural  sulphur>wutora.  or,  as  I  have  cm- 
ployed  it,  by  moans  of  water  saturated  with  sulphuretted  hydrogen 
and  carbonic  acid  gas.  This  water  is  very  rc^ily  prepared  by  a  small 
apparatus,  Is  not  objected  to  by  n)c»>t  putionta  after  tho  lirst  day  or  two 
of  Ita  taking,  and  usually  docs  not  disagree  with  the  sloraacb ;  alllioii^ 
tiiero  arc  casca  In  which  it  caosos  so  much  abdominal  dislurbauco  that 
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its  use  has  to  bo  abandoiiod.  The  doeo  of  ttio  saturated  solution  la  two 
to  four  ounces  thn>o  or  fuitr  lim«s  a  d»j.  Attar  the  larger  doMS  tho 
a^  gf  thfl  (TM  upon  tb»  bi'ollt  by9yia«B  vary  parceptiblo. 

Oleou  Santali,  Oil  of  Sand.ll  Wood,  Jg  a  pdo-yllowlsh,  q^Qinglj'- 
putigcnL  ft'i?niBti"i  ""''  -f"*y-''"''"i"_j)i|,  dtmiftott  from  tho  wood  of 
tbo  Sanralum  album.  It  is  n  Htirmilant  or  Irritant  to  tho  Tttfloiw  mucpua 
m«mbmDc«.  lujil  whilo  ita  gancntl  action  upon  tba  BTstoiq  ifrnot  known, 
it  la  ft  TOiy  Tnluablu  roraody  in  chronie  bfwuhitiM.  tad  !a  tb«  adrancod 
atagoa  of  gctifa  bronehitia,  and  ab»a  in  tho  advanced  gjagoa  of  jowff Aaa. 
It  Mems  to  be  more  stimulating  tJiun  iho  oil  of  eacalvnliia.  anJ  mihcr 
leas  00  than  torobcno.  From  ten  to  twenty  drops  may  be  given  every 
tbrco  or  four  hours  in  capsules,  emulsions,  or  on  sugar. 

Balsahum  PsBtrvtAXOU,  or  Balmm  of  Peru.  U  obtained  IVom  ^tj^io* 
epertnum  Pcruiferum,  a  tree  of  Central  America,  by  muking  incisions 
in  plaoea  which  hare  been  pccTiQuab'  beacon  with  clubs,  sbghtly  ]}urn- 
ingthem,  catching  tho  Juice  ip_old  rft;;«,  acd  Anally  ly>lling  iJiaaa  in 
water  and  skimmlny  off  th£  balsam  a^  it  ri^os  tQ_lba-au£fii(>c.  This 
balsam  ja  a  viscid,  honey-like.  IVagntnt,  browniwli  fluid,  of^ii  wi^m,  l>.lt' 
t^rjab  tasto,  which  has  boon  sluiura  by  BrAiitigam  and  Nownek  (^Oeih 
traibTTCUn.  Mtd.,  xxir.,  1889)  to  bo  practiuiiliy  devoid  of  antlaoptlo 
propcrtio-t.  According  to  Pnimy,  it  contitins  not  bonxoic,  but  cmiuuuio 
ooid.  It  has  been  used  in  chronic  oiifiurA'  of_the  i-cHplrntory  »nJ  ilic 
gesito-urinary  Qyat«m,  in  doses  of  half  a  flaidraohm. 

BaI/Samdh  ToLCTAmjM,  or  Bnham  of  Tolu,  b  obtained  from  a  Irco 
very  c1i»iAly  njliod  lo  that  whioh  yiolda  the  bnlaam  of  Peru,  if  indeed  it 
bo  not  Identical  with  it.  Tlie  locialona,  boworor,  are  not  burnt,  and 
tho  jiiicie  Ih  Almply  caught  in  vcsiel-t.  Balsam  of  Tolu  ia  at  Hr^t  a  thick, 
viscid  fluid,  but  by  time  it  U  converted  into  n  hnnl,  Irannluoonl,  rcHlnoiii 
solid.  Tilt  odor  is  highly  fragrant,  and  ita  taste  vanllU^Ikc.  Itcontnins 
cinnamic  aci<l  and  a  rotntile  oil,  nn<l  its  medical  propcrtica  nro  the  samo 
OS  tlioao  of  the  balsam  of  Peru.  On  account,  bawovui.  of  ita  gmtoflil 
tasto,  it  ia  preferred  lo  tlio  latter,  and  is  very  much  used  \<t  flavor  mcdi- 
cinoa,  osperially«Ki|^h-mixtures.  In  large  dosco  {f^r.  xx  to  gr.  xxx 
every  tnreo  houra)"  it  way  be  of  some  value  in  ebronio  cnlarrh,  but  oa 
genanUy  nsied  its  prcparaiionn  are  Himply  niifrecublo  vohlclcs.  Tliu 
doaoof  Iho  (larture  {Tinctvra  Toiulam—X  to  10,  U.8.)  jft_ono:hn|XJfl 
one  flnidracbm;  of  the  much  moro  (Voquenlly  usod  ttp-uf  (Synipu* 
totutaniii,  VS.),  half  a  duidounce. 

AixicM.  TJ-S.,  or  SnglUh  Ottrlie,  tho  olovo  of  Alllnm  tatlvwin,  con- 
tains  a  volatile  oil,  which  ia  a  •tlmtilant  In  umalt  <tosoa  to  dij^stlon, 
and  is  also  a  dtimulating  expectorant  ol^en  of  very  ywt  jorvioo  in 
oecUioJtagcs  of  bronehitia.    It  is  [n  lingering,  Jftop-WfttaB  "eoldt"  that 
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I  have  (joriyed  especial  bep^fit  f^"  '*'  "°°  U 
in  the  acute  bronehUis  _of  ioiUlits,  when  the  pp^i 
togiye-oiit.  The  oil  of  garlic  ia  further  believe 
to  atimulato  the  flxpulslvo  %Q£lisa  ofJhfl-BmalL' 
Cfillainly  a  powerful  ru^oikiuont  and  a  decided  at 
thnso  rnaannHj  gitrjjn  pniilt.ipoq  nrn  n,  f(ivf>rito  tip] 
JI«gia;nfM'fl  r/ftprrh  <[f  infiinta^  gQjl.flrQ   Hfit  jy^lj 

legs,  and  feot  in  goneral  infantile  convulsions.  Th< 
reducing  the  garlic  to  a  pulp  by  pounding.  Wh 
cation  is  desirable  to  the  delicate  skin  of  an  infi 
Ifencrolly  necessary  to  reduce  their  strength  with 

SciLLA,  or  Squill,  is  one  of  the  most  used  of  1 
torants,  coming  especially  into  pjiiy  in  fh"  "ftp^ini 
bronchitis.  The  synip  (Syrupus  ScilltB,  U.S.)  is  th 
preparation.  As  it  contains  acetic  acid,  it  is  i 
carbonate  of  ammonium.  The  Compound  Syn 
Scillm  C<itnpositus,  U.S. :  squill,  senega,  Aft  one 
parts ;  tartar  emetic,  throe  parte  to  two  thousai 
grain  of  tartar  omotic  to  the  ounce,  and  is  the: 
circulation,  although  stimulant  to  the  bronchial  n 
is,  of  course,  in  largo  doses  a^ow;Grful_o3netic ;  ai 
QjeVHiM  Syrup,  it  is  very  freaugsU^aifled  in  tl 
of  croup.  The  dose  of  the  simple  syrup  is  onoS 
of  the  compound,  twenty  to  forty  drops ;  as  a 
ten__drops  to  a  fiuiiirachm,  accoriirng  tlLagc,  n 
minutes  until  it  operates. 


Pix  LiQuiDA. — Tar  ia  a  black  eemi-liquid  subs 
and  taslo,  obtained  by  the  dostructivo  distillation 
pine.  The  tar  used  in  this  country  is  nlmfit  ^n 
of  the  Pmu8  paluati-is  of  North  Carolina  and  o 
States.  In  composition  it  is  very  complex,  cO) 
acid,  crcasote,  empyroumatic  oil,  and  a  number  of 
principles.  When  distilled,  it  yields  an  oily  liquit 
and  a_soiid,  black  roeidue,j)rtcA,  I_t  ia_itccly  bqI] 
and  the  fixed  and  volatile  oils,  and  also  to  a  sligh 

Physiolooicai.  Action. — As  tar  contains  a  i 
creaaote,  if  taken  in  sufficient  quantity  it  is  ca; 
peculiar  influence  of  that  agent  upon  the  system 
the  only  active  principle  in  it :  hence  tar  differs  fn 
more  than  it  docs  upon  the  mucous  raembrunoa. 
acting  as  a  poison  is  shown  by  the  case  reported 
and  Practice  of  Medical  Jurisprudence,  2d  ed.,  vt 
death  resulted  in  a  man  from  taking  by  mistati 
cause  death,  tar  itself  would  iiave  to  be  ingested 
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«Idm  a  Botlor  (according  to  SUIIi)  in  mid  to  bftvo  rocovorcd  after  Utictng 
botwecn  a  pint  nnd  a  quart  of  it. 

Applied  to  any  part,  tar  ft«tA  ac  »  v«ry  doddcd  Btimnlaat. 

Tiir.iurEDTiC8. — Tar  la  mcd  internally  almogt  aoloiy  aa  a  Btimulaot 

«xpectomnt  tn  tho  tdTaaced  i^tags*  <ir.  ol)#tJiiAto  (ifftite  hronthitis,  Qr.ia 

cStopIo  bronekitie.    Ita  chlof  lue  in  mtxlicino  is  in  clironic  disoaees  of 

tbe  sbtn,  as  a  alimulant  application  in  tlio  Torni  of  tho  ofliciDal  ointment 

I     (  CTii^tiinif um  Picrit  Liquida,  TJ.S,,— equal  paru).    In  many  cases  this  is 

'     too  MT«»,  and  tho  slxength  muHt  bo  reduced.    Profbsaor  llobra  Btatoe, 

In  bis  work  on  discAses  of  tliu  tkin,  that  if  it  be  applied  too  fVoety 

onoagli  of  the  tar  may  bo  absorbed  to  darken  tho  color  of  the  ftoces 

and  lh«  urino,  and  oron  to  causo  gastric  trrilation  and  bUok  romit. 

Tbr  Wattr  may  be  u«od  internally,  in  do««s  of  half  a  fltildoanco  to  one 

flBMoaooo ;  a  better  preparation  is  tho  Syrup  of  Tar  iSyrupui^Picis 

X^fuMt*— 6  to  100,  U.S.),— dose,  half  a  fluidounce.   "y^^^-'  f  i^" 

For  a  study  of  BtiCALrt^rs  and  of  Tdilpxktihx  as  expootornnts, 
no  General  Articles  upon  these  subjects. 

Terebsxk  is  a  ctcnr,  eolorleta  liquid,  Inaolublo  in  water,  isomeric 
with  turpentine,  and  of  a  peculiar  odor,  aomowhat  resembling  that  of 
froahly-aawn  pina  wtKxl.  It  is  prepared  by  adding  drop  by  drop  to  any 
conTonioDt  quantity  of  oil  of  turpcntlnu  tivo  per  cent,  of  its  weight 
of  TT.S.P.  Bulphurio  acid.  The  mixture  must  be  kept  cool,  allowed  to 
■land  in  a  poroelain  oapsule  so  as  to  bo  exposed  thoroughly  to  the  air 
Ibr  twelve  or  eightoen  hours,  and  distilled  at  a  temperature  not  above 
leH"  0. 

Tcreljono  ig  >  vain  able  a^uliiat  expoctorant,  first  rocommondcd 
1^  Dr.  William  Murrell  (Srit.  H'fed.  Jovrn.,  Dec.  1885)  in  that  form  of 
thronie  h-cnsMUs  often  known  as  leinter _^u^h.  It  ia  very  usofUl  not 
only  in  eaaoa  of  dtivnic  bmni^liitiA,  but  also  in  the  aaiU  disease  JiSiSiT 
tlw  oactier  Btogea  have  iK-.iniid  by.  _A«  an  expectorant  it  Ja  nearly 
pquivnient  to  tlip  oil  of  eucalyptus,  Vut  is,  perhaps,  a  littlo  more  atimu- 
latins.  It  probiilily  <iaorls  (ipon  other  mucoui*  inembrancs  the  samo 
Btt  '  L  li  t  ii  li;iH  upon  tl\tlt  of  tho  lungs,  jjnd  Imit  been  cmi'loyed  with 
ftr -.  r:!'ii  g'wd  rMuIts  in  dyipcpiia,  especially  m  tbe  fiatulont  Intestinal 
v^ii:  '.y,  and  may~l>o  used  in  chronic  or  subacute  infiammations  o^t^ 
tfenito-urinury  (met.  Its  action  upon  tbe  gonornl  system  has  not,  that 
I  am  aware  of,  boon  investigated,  but  probably  rosenibios  that  of  oil  of 
turpentine.  It  cannot  bo  given  in  watery  solution,  and  tho  method 
eomctimos  practised  of  dropping  it  on  utigar  ia  improper,  on  account  of 
its  being  apt  to  make  with  migiir  n  trm._'b.  insoluble  mass.  It  should 
be  administered  in  emulsion,  or  j".  :.  r;,i  ,y  in  capsules.  From  forty  to 
sixty  minims  of  ft  may  be  given  to  tho  adull  in  the  coun«  of  twenty, 
fbur  hours,  and  Increased  if  noceasary.  It  has  also  boon- uaoi  byJ)r, 
Uurroll  by  atomisntion  with  asserted  good  results. 
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EuMKNAOOOuEa  aro  modicinoe  which  am  omployod  to  promote  tb« 
incnMtrunl  Dux.  As  tho  etoppago,  8C*ntinosfl,  or  non-.ippc4irnnco  of  tbi« 
•ocTotion  arises  fVom  vory  diBbroDt  caiiwja,  and  as  those  cauwM  arc  of 
(l|Tfi[B5  or  CTon  opposite  naturce,  and  may  often  ho  romorod  hy  dmp, 
It  i«  obviouA  thai  very  many  romodioa  of  rory  diiToruRt  choractor  nr« 
tndiroct  emmenaji^gues.  Thus,  amonoirhtea  may  depend  npon  plathon, 
or  it  miiy  bo  tho  rcHult  of  atuemia ;  and  while  in  tho  one  i:a»o  dcplctoty 
IffOfiic'nea  are  indicated.  In  the  other  case  tonlos  are  no  less  ossentisL 
Bcehtos  theae  Indinwt  ommotiagoguoa,  there  nro  oUier-Bubataiiccfl  vLI^b 

flat  to  act  dlroL'lly  us  KlimuIiintA  tp  the  uterine  qiucoua^meinbraiM; 
ndjodfied  it  iw  projmblc  lUal  many  of  llio  indifcct  oramonagogooa 
jWjMC—  Qpro^or  toM  o.f  this  power.  The  enira^iuigOSllM  may  bo  ooii- 
Tcntently  nrran^d  \p  throe  groups, — llio  tonic  ommtiuieqgiuB,  tlwpig- 
gatiTC  ommoiiflgoguos,  nnd  tbu  Hlimulnut  c:nineuagoguoa. 

TONIC  EMMENAGOGUEa 

Ieon  is  the  most  grominent  momber_of  this  eoction  oj^  the  ommona- 
gSgueR.  By  far  tUo  lurgor  number  of  caws  of  amenorrhiTa  are  aesiv 
dated  with,  if  not  dependent  upon,  aoa-mia.  and  are  bonofitod  hy  the 
iiAo  o_f.iron.  It  sliould  be  given  in  tuW  tonie  doses  until  the  noicmia  is 
rulieved  or  t!io  ppwerloiwnujts  of  the  remedy  to  effect  sach  change  is 
<lonion.-itnitcd.  ll  i'*  very  rarely  proper  Ip  rely  eololy  upon  tlio  iron, 
whitb  in  the  great  jnitjority  of  indCuncca  should  l?e  combfaed  witli'morp 
dccidciity  active  ummenatjogina). 

UritBH  has  Bomo  ropuluti.>n  na  ft  tP"'lll  ffrnmnfrofp"*-  but,  as  It  b 
always  employed  in  combinaiion  wilH  oibcr  more  active  medicines  of 
its  daso,  tho  rCle  it  ptaya  is  somewhat  uncortain.  It  should  bo  ttaod 
only  in  alonio  uterine  conditions,  and  is  said  to  bo  especially  valuable 
when  chronio  pulmonary  complications  exist.  The  preparations  of  it 
most  used  in  amcnorrho^a  are  the  eompoand  pills  of  iron,  the  compound 
mixture  of  iron,  and  the  pills  of  aloes  and  rojTrh. 
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PURGATIVE  EMMENAQOGUES. 


Aloks  ia  beliered  by  somo  lo  act  as  on  cromcMJg>gtJfi  solely  by  virtue 

ofita- stimulant  action  opon  the  rectum,  but  it  T«ry  probably  diroclly 
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affocte  llig  uterine  .nuoous  membrane.  Be  this  u  it  may,  it  is  n  Htiiun. 
lant  ^wttroewngogne.  ^gpeciallr  naoflil  wlwit  <tf«ite  ameMrrluea  esku  with 
ooDgtiwUon.  Ordln&rilj'  It  abouid  be  ^vea  in  rcpwtod  doew  (throe 
UmM  a  day)  of  gnclt  »t«<  aa  will  prodaoo  daily  one  fff  tfff  "**■  "mi- 
ttqgjd  «toola.  At  tha  gfflif tmal  period  adrantage  may  be  eomotimee 
derived  from  Uio  adininiotnition  of  a  flill  pimtaiive  doee.  It  ia  almoet 
alwn}-s  given  in  combinnlion,  o«pociatiy  with  iron,  whoso  tendency  to 
conatipalion  it  obvialos.  1q  pltlhorie  ametiorrhaat  when  torpidity  of  the 
tiowels  is  prosont,  tutlinoa,  and  not  aloctic  Pttreativott.  abouid  bo  employed. 

Black  UeLLEnons  hns  boon  uscxi  by  eomo  as  a  purgative  oininena< 
goguo,  but  is  now  very  rarely  if  over  employed.  From  twenty  ilropt 
to  a  fluidrachm  of  the  tincture  may  be  given  tJiroo  times  a  day. 

STIMULATING  EMMENAGOGUES. 

SABWA— SAVINB.     U.S. 

The  driod  top«  of  Juniperun  Sablnn,  a  juniper,  native  of  the  south 
of  Europe  and  the  Levant,  but  very  similar  lo  our  niitivo  ftpvoica,  the 
JunipcruH  Virgintana,  or  red  cedar.  Tito  active  principle  is  a  pale  or 
dark  yellow,  when  highly  rocttfiod  oolorloss,  volatile  oil  {Oleum  Sabinte, 
C^),  which  ha«  a  strong  torobintliinnte  odor  and  burning  tB»lo. 

The  oil  of  sarine  in  n  powerful  local  stimulant,  caoainp  burning  and 
redneaa  wIr'h  ;;p|<]:!  I  ;  .■  the  eltin,  and  fa  eapabla  of  produoing  Ihtal 
gfatro-ln ImUiia i  ii.fl:iiJi:i.:L'L[:'ri.  "Taken  tntomally  in  minnto  dosoa,  ila 
eflbctfl  an  ooni'ii'i  -  '."  :>  ■-.■n-.r  of  warmth,  with  porhapji  some  111  fcel- 
lag  in  the  atomneh.  anT  :^\'i^'-At  ini,riaioo  oT13i"e"puRe.  'Anoriargtr 
amounts,  the  ftrt<'rinf  c\.  k- m m  h  v>"ir.~nr-Tnounced.  and  Is  acoom- 
panivd  by  an  in  i    >    <l   ii><|<i    i  v  inland  aometimcs,  aUo, 

by  an  actually  iiKreaaod  flow  of  urine.  The  symptoms  induced  by 
poisonous  dosos  are:  severe  abdomiiia]  pnin;  incessimt  vomiting  and 
bloody  purging ;  dimination  or  even  suppression  of  the  urine,  which  is 
often  albumirous  aii'i  lil'">ilv!  disoraereil   re*'"  :   symjilom^  of 

disturbed  innervation.  -U'  li  a«  uiiconscioumie? -  lous  breslhing, 

fionvulHions  or  convnUive  tremblings;  tho  scone  closing  by  death  in 
iMllapse.  In  pregnant  females,  [t^ortiop.  accompanied  by  violent  flood- 
Jag,  almost  always  occurs  before  the  ftttal  hmie"  After  death,  signs  of 
gastrointestinal  Inflammtiiiun  an.'  goncrally  prvsent,  but  in  some  in. 
stances  these  arc  wanting,  and  in  ouo  insa  reported  by  Dr.  Lolhoby 
(i^s'lon  Lancftf  1845)  pulmonary  apoplexy  and  congestion  of  tlip  brain 
were  the  chief  l<Mioni>.  Tukcn  in  sinnll,  repeated  do«ea,iavineisA  pow- 
erful stimulant  to  tho  titoritio  sj'etera,  and  may  bo  need  as  such  injitonic 
rtmCTSirAiM.  Its  powers  in  mfnorrhmjia  dependent  upon  a  relaxed  state 
of  the  uterine  tiH«ues  arc  even  moru  pronouneod.  Its  use  as  an  aborti- 
facient  is  ac-<-ompsnicd  by  the  gnivost  dangers  to  life.  In  uterine  dis* 
ea««  of  a  sthenic  typo  aavlne  is  strongly  eoatra-indicalod.    Tho  dosa  of 
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tbo  oil  (^OUum  Sabinte,  U.S.).  tho  only  proporaUon  whii-h  Bhouid,1;» 
Oflod,  w^&oni  fivo  to  ton  dro^  ropoatod  oyciy  Llusiijic_fQur  hQUOL 

EUTA— BUB. 

Tbe  leavee  of  Rutu  gravfloliiDB.  or  common  garden  rue,  sa  under- 
ehrub  of  the  south  of  Baropo.  Kuo  has  a  strong  peculiar  odor,  a  warm, 
bitter,  acrid  taat«,  and  ia  dependent  for  ite  medical  propertied  upon  a 
peculiar  rolotilo  oil,  although  it  also  contains  a  ciystatline  neutral  body, 
Svtin. 

Tlie  influence  of  rno  upon  the  eystem  b  similar  to,  hot  leas  duoidod 
than,  that  of  aaviue.  Locally  it  ia  aa  irritant,  producing,  when  applied 
to  the  slcin  per^iotenlly  or  iu  a  conco titrated  fonn,  such  as  the  oil,  bun- 
Eng,  redness,  and  vesication.  According  to  M.  H^lic,  taken  lutonially, 
in  large  doses,  it  causcH  vjolent^pvstrio  pai»9.  exooasive  and  aomotlmes 
bloody  TomiUny.  proflistf  »aliyatioii  und  awnHlgy  yf  ^jiyfi  tpi^^tm,  great 
proatration.  oonfualua  of  lulud,  and  convulsiro  t«ritching!t,  with,  in 
pregnant  women,  abortion.  Ruo  has  boon,  and  proWbly  Htill  i»,  oiu- 
ployed  in  Europe  for  tbo  pi-oduution  of  crimioul  abortion,  and,  allliough 
iu  use  for  tliis  purpuso  certainly  undaagors  lift,  I  have  met  with  no 
record  of  a  fatal  case.  Indood,  tho  only  death  Ovm  ruu  thnl  t  an 
cognuant  of  oocurrod  in  a  man  vronkenud  by  dysentery  (ca«o,  Dr. 
G.  F.  Cooper,  Med.  Sxamiiur,  X.  S.,  ix.  720).  Like  savinc,  it  is  «ia- 
ployed  both  iu  amenorrhaa  and  in  numoirAtiyJa  when  dopondont  upon 
uterine  atony ;  and  especial  advantage  has  been  clmrned  for  tho  gombj- 
natipn  of  it  with  saviue.  Owing  to  the  aromatic  propijrti.ea  ofluoU, 
It  has  been  uaod  sotiiowhat  as  a  carminatipf.  The  oil,  the  only  pyi^par 
preparation,  tuny  tiu  used  lu  doa«a  of  iVom  thrQiLla.liXjdXfiBL.S£0i7 
tltroe  or  four  houra. 

PBTBOSHUNTJM— PABSLBY. 

Tbe  root  of  Ptrtroscl  ilium  Hutnum,  or  common  pa  ndey.  It  contains 
A  peculiar,  non-nitrogenous,  liquid,  neutral  principle,  Agiot,  which  n- 
tcmblea  somowluit  tho  fixed  oils,  but  is  not  snponiAable ;  a  glucoaide, 
Apiia,  and  a  volatile  oil. 

PuYsiOLOOiCAL  AcrioK. — ^Tho  volatile  oil  of  parsley  has  probably 
the  same  physiological  and  therupeutio  value  as  the  more  ordinary 
enential  oils,  and  according  to  Mitscherlich  very  large  quanUties  of  it 
(Imlf  an  ounce)  will  produce  death  in  tho  rabbit,  largely,  no  doubt, 
owing  to  its  local  irritant  action.  The  chief  interest  of  panlcy  to  tho 
physician  contros  in  apiol.  AcooTxling  to  the  discoverers  of  this  prin- 
ciple, MM.  Jorot  and  ilomolle  (.Tournal  tU  Pharmacies  3o  s6rio,  xxviiL 
219),  one  gramme  of  it  will  produce  in  roan  a  cvrobral  excitation  vciy 
ximilar  to  that  induced  by  ooflbe,  without  other  symptoms.  In  doMis 
of  trora  two  to  four  grammes  it  causoa  a  spccie«  of  Intoxication,  with 
vertigo,  ringing  in  the  coii,  and  severe  fhmtal  headache, — a  group  of 
symptoms  very  si-nilar  to  those  sooa  in  cinchonization. 
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TiiBitAJKUTica. — Apiol  wfu  introclacud  by  it«  (li«coi-oiMrH  bh  »  romodj 
iu  ioUU'iiuUoiH  fovqf,  over  whiob,  tlwy  AMortod,  it  oxcroMcd  ft  control 
•oeoiuliuy  only  to  that  of  quinino.  A  oonimiiwion  of  tho  Puris  Souioty 
of  PhamuK!/  iv{ior[ud  thnt  it  would  viiro  ubout  halt'  tho  c»»o»  ol  quo- 
tidian and  UiTliaii,  but  wo-i  poworloM  against  thu  (luartan ;  also,  thikt  a 
roturo  of  tlioparuxj-viu  wuMmurv  common  aflorupiol  than  aftorquinino. 
Clinical  oxpuricnce  mibittiquuiit  to  iltiMo  vxpcrimenu  ha«  domoniftratod 
lh.1t  tho  drug  lias  boiiiu  jiuwor  ovor  malarial  disMse,  but  is  very  io- 
ferior  to  quiiiinit  Jorut  aud  Uonioll«  alao  ompioytHl  tho  drug  in  inter- 
miHent  neuralijia,  and  in  amenorrhaa  m  woU  ua  iu  dytvwnonhaa.  Jorot 
(^Bulletin  Thimp.,  Fub.  ISfiO)  hoa  rocoismondod  aplol  T«ry  highly  ii; 
th«  lo-tt  two  ufTuctions,  and  hi»  rosulu  havo  boon  confirmed  by  Uarotto 
{Ibid.,  t.  Ivi.,  1863)  and  other  wrlton.  Whon  thcro  vra»  *-cTy  ducidod 
plethora,  tho  apiol  won  thought  by  Marottv  not  to  bo  so  etHcAcioua  as 
•t  olbvr  timon.  In  any  caso  of  arooDOrHnoM  dopondont  upon  or  awo- 
Sislod  wjiJi^  awcmia  or  othur  xyiiioniic  vito,  tho  continuous  u'tminintro. 
tJoa  of  Iron,  tonic»,  or  otlior  Huitabto  modiuinua  rauat  not  bo  nogloutod. 
Tb«  apiol  U  givon  not  botwccn  tho  memttrnal  poriods,  but  jnst  bcforo 
tli6  lattor.  Joi-ot  and  HomoUo  bvliovo  tliat  nninll  du»cH  (tliroo  grains 
twice  a  day)  of  it  should  be  exhibited  fur  thu  week  procvding  tho 
oxpootod  roiuni  of  monalruation.  If  any  A^-mploma  of  tho  moiutrual 
molinuin  appear,  fifteen  graiuH  of  It  may  bo  udmintsturod  in  tho  coarao 
of  a  few  hours;  or  thuy  may  be  given  doily  for  two  or  throo  days  nt 
,  tho  oxpoetod  time.  In  intoraiittont  fever,  the  aamo  quantity  nuy  be 
exhibited  four  or  flvo  houra  before  the  expected  paroxysm.  On  oooount 
of  its  excoodingly  dituigraeablo  tusto,  apiol  is  always  administered  in 
capsulos,  one  of  which,  as  imported  i>om  i^nco,  nsnally  contains  the 
fourth  of  a  gramme  (gr.  3.9J. 


PxBUAKaANATB  Of  PoTAssriTU,  Originally  rooetamenidod  by  Pro 
fvBsor  Sydney  Kin^ur  as  an  einntonagoguo,  has  boon  vsrjr  hlg^y  com- 
mended by  \>T.  Fordyoe  Barker  and  other  physicians  (sco  Therap. 
Oca.,  vols.  ii.  and  iii.).  According  to  Dr.  liorlccr,  the  pcrmanganato  la 
not  to  bo  employed  when  menstruation  has  been  arrestod  by  gmvu  coo- 
etitutional  or  local  ditioaso,  or  suddenly  by  cold,  moral  hIiocLc,  or  noute 
disease.  Professor  Ringer  says  that  tho  permnnganato  lias  do  power 
of  originating  utorino  contractions,  bnt  other  clinicians  nttrfbuto  to  it 
abortifncicnt  proportios,  and  cases  ore  reported  in  which  abortion  hna 
followed  its  administration  (soo  J.  Ii.  WalkiDS,  Thtrap,  Qas.,  roL  ii., 
S.  B.  Spcrry,  Ibid.,  vol.  iii.). 

Thempoutio  doses  of  the  ponnanganate  must  be  ontiroly  docomponcil 
in  »  vorj-  short  time  after  thoy  reach  tho  alomach,  so  that  any  action 
which  the  drug  exerlti  upon  tho  general  system  a  duo  to  thu  oxido  of 
monganose;  indoed,  tho  ordinary  black  oxide  of  mattganeie  u  affirmed 
by  rarious  practitioners  to  bo  aa  active  an  ommonagogao  as  is  the  per- 
manganate.    I  hare  employed  those  agenta  to  a  limited  extent  in  nine- 
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tional  amcnorrkaa,  wmotimos  wilh,  Eoinclimca  without,  eaoooss. 
only  diffcronoe  wtiich  I  hnvo  boon  nblo  to  porcoivo  in  Ihoir  ootioo  u 
that  llio  pornutngnnuw  Is  tbo  mom  iw^^apL  m  thn  ^^^ml^^t^l  Tlic  dose 
of  oitlior  proparntion  may  t)«  sot  dovn  w  ono  or  two  f[raiii», — always 
mimiuistsrod  a^or  moalik  ia  ordor  to  avoid,  as  far  as  pOBsiltltj,  gaatho 
irntiition,  Cnsoa  of  §ovorD  gostricia  produced  by  tho  pcrmaaganalo 
have  boeii  roportcd  ( J'Aerap.  Gik.,  vol.  iii.,  1887). 

Camtbasides  is  a  very  dccidod  ut«riuo  stimulant,  and  is  mucli  used 
n»  an  ingredient  of  <»niniiflagogua  mixtures.  Prom  thre«  to  five  drojM 
of  tho  tincture  may  be  given  three  times  a  day ;  if  no  uupkasaat 
symptoms  arise,  the  dose  may  be  cautiously  increased  to  eix  drop*) 
the  pn)duct4»n  of  strangury  being,  of  coarse,  agduloasly  avoided. 

tiOAtAC,  aa  ail  cmmeua^^ogtie,  ia  much  less  stimulating  than  can- 
tliarid<ia,  and  is  bolit<ved  by  some  to  bo  oepeoially  uscdil  In  r^ftimatk 
dj/tBUMorrhaa.  I^thiajvfliuitio",  full  do&es  of  the  ammonia  tod  ttnctura 
ahould  bfl  yiycn.  Tbo  following  formula,  adapted  UQta  oa«  ot'  fro- 
foesor  SemMM,  atid  known  as  Dewees's  Emmenagfsjve  Mixture,  I  rely 
upon  almost  exelosively  in  tbo  treatment  of  jimplajnoaio  amtMorrktea. 
•  The  proportion  of  the  various  ingredients  should  be  varied  to  rait  tlie 
exigencies  of  individual  cases.  Thus,  the  amount  of  iron  should  he 
altered  according  lo  the  eiUfiiit  Q£jjlifi.iuiamia ;  of  tbe  aloes,  according 
to  the  HlAte  of  tho  boweU ;  of  the  cantbaridcs,  according  to  tho  an*- 
ceplibility  of  tha  urinary  organs : 

B  Tinclune  feri-i  chlorldi,  f^iiii  tincturte  cantharidi!>,  fol ;  tinctune 
oloda,  fjss;  tintilurm  guaiaci  ammoniatie,  fjiss;  syrupl,  <),  a.  ad  fJvL 
8, — Tiibto.-*]iooiifiil  llii-uo  tiiucA  a  duy. 

TA.tA(rKTUM.  V.S. — Tlio  common  tansy  of  tho  gardens,  in  the  form 
of  dvcuctiun,  or  of  its  volatile  (hI,  Is  somotimes  axed  as  a  stimubnt 
enimcnagoguo  or  for  the  purpoao  of  producing  abortion,  bot  is  a  very 
unwafe  remedy.  When  taken  In  sufficient  amount  it  causM  abdominal 
pain,  vomiting,  loss  of  conscioUBnus,  and  violent  opil«ptifitrm  conrul. 
siona*  The  minimum  fatal  done  of  ihe  oil  of  tansy  which  will  cau^e 
death  is  not  known,  but  in  two  r«tte(t  (Cincinoati  Lancet  awt  CliKtc. 
1881)  a  teaspoonfUl  of  the  oil  produced  violent  epileptiform  convul- 
sions, and  the  same  amount  is  said  to  have  cautied  death  ( 17.5,  Digp."). 
Recovery  is  stated  to  have  occarrod  after  one  and  a  half  fluldrmobma 
(Lond.  Med.  Rec.,  1882.  p. 48) ;  also  aOer  three  lluidrachms  (JUi!<f.  Bull., 
Philadelphia,  1HS3,  x).    Tho  action  of  tho  oil  upon  the  lower  animala  has 


I 
< 


i 
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■  For  rafennaiH  to  bMl  niM«,  moat  of  nhlcb  biT*  oMuttwl  la  tbo  Usllod  GtalM,  tm 
CS.  />u;im«iiary,  aim  Pnttmot  (lulllery  [Ive.  tit.).  Profaaor  QoilUrj  balioiM  Ikat  Iht 
ijupWou  mutdJ  bf  Ih*  all  uid  hj  Umj  Mi  kM  dUTemt.  Ib  ■  au«  of  poboDlnf  b]r  Um 
!«■*«•,  lio<r*rtr,  rtport«d  in  th<  XatkriU*  Urd.  aii4  Sarj,  Jamn,,  ISTV,  iilii.,  (Im  wjmfUmt 
unit  lh<iH>  aJlafdl  to  ba  eItu*cl*tli(io  iroil-poUanlnc;  *ad  tbo  oil  pnlaM;  la  Uia  ntij  Mtn 
prlnci|>l«  v(  tiM  druc. 
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been  studied  by  Professor  Guillory  {Bvll.  Acad.  Hoy.  Mid.  de  SruxeUea, 
1878,  xii.).  In  frogs  the  most  important  offocts  which  ho  found  it  to  pro- 
duce wore  paralyeiB  of  Iho  peripheral  endings  of  the  motor  norros,  with 
early  appearance  of  post-mortem  rigidity;  and  paralysis  of  the  vaao- 
motor  centre  of  the  medulla,  iind  of  the  inhibitory  cardiac  apparatus, 
with  at  last  paralysis  of  the  heart  itsolf.  In  warm-blooded  animals  the 
oil  produced  symptoms  procisoly  similar  to  those  it  causes  in  man. 
After  section  of  the  spinal  cord  the  convulsions  did  not  occur  in  the 
bind  legs :  thoy  are  therefore  of  cerebral  ori^n.  The  arterial  proasuro 
was  not  affociod  until  death  was  at  hand :  so  that  it  is  evident  that  the 
drag  has  littlo  action  upon  the  heart. 

Oil  or  Femnteiotal. — ^Tbo  oil  of  Mentha  pulegivm  is  sometimes  used 
u  a  stimulating  emmenagoguo  in  domestic  practice,  but  has  very  little 
power.  Two  fluidrachms  taken  by  a  young  woman  produced  vertigo, 
iiuDtiieas,  muscular  weakness,  frequent  feeble  pulse,  cold  skin,  and  cold 
AXtiemitiea  (Dr.  C.  A.  Bryce,  Sovthem  Clinic,  vi.  323). 


\ 


FAMILY  Vin.-OXYT00ICS. 


Oxytocics  aro  those  romodiee  which  are  oraployod  diu-mg  or 
aflei-  parturition,  to  incroaeo  tho  uterine  actio n.  It  has  been  1 
tliat  sulpnaTii  of  quinine  is  a  member  of  tbia  claaa ;  but,  as  tl 
jeet  has  boon  already  tuiiy  diBCueecd,  no  more  will  be  here  eai< 
it.  The  powor  of  stimulating  the  uterine  pains  baa  beoa  clai 
various  drugs,  but  at  present  there  is  only  one  subatance  except 
rwilly  used  for  this  purpose ;  and,  mHtnaii  ^^  diPgttW'"tC  ""'^"r  ' 
oral  heading  the  inHicaKons  for  and  the  dnneera  attending  the  ' 
•  ment  of  oxytocics,  I  shall  do  it  in  the  article  upon  Ergot. 


EBGOTA-EEOOT.  U.S. 
Ergot  is  a  blackish  body,  ono  to  two  inches  in  longtb,  im 
cylindrical,  grooved  along  one  side,  and  very  generally  carved 
is  composed  of  very  thick  wallod  microscopic  colls,  containing  c 
but  no  starch.  Yariona  opinions  have  boon  advanced  in  rogan 
nature  of  this  body;  but  as  by  the  rosearchoa  of  Tulasne  {j 

I  Scien.  Nat,  Botanique,  3o  a4rie,  t.  xx.,  1853)  it  baa  been  determ 

actly  what  it  is,  I  shall  not  occupy  space  with  a  discussion  of  tl 
viuws.  Among  the  lowest  of  vcgetablo  orgauisma,  and  distin 
from  all  other  plants  by  the  absence  of  ehlorophyl,  aro  the  fungi. 
are  in  most  cases  two  distinct  states  or  stages  in  tho  life  of  a  fui 
the  first  of  these,  the  vegetable  period,  it  exists  as  a  mycelium,  a 
filamentous  mass  or  fiocculus,  whoso  sole  function  is  to  grow 
croaflo  ;  in  tho  second  stage  tho  thallus,  or  ordinaiy  fungus  or  mu 
is  formed,  and  to  it  is  assigned  tho  function  of  developing  roprc 
bodies,  after  whoae  maturing  it  porisbca.  Between  these  stag 
is  in  some  fungi  an  intcrmcdiafo  one,  in  which  the  plant  oxi 
sc'.eroliitm.  The  genus  Clavicops  comprises  a  number  of  parositi 
which  develop  in  tho  pistils  of  the  various  species  of  Graminci 
officinal  ergot  is  tho  sclerotiuni  of  the  Claviceps  (C,  purpurea,  1 
which  infests  tho  grain  of  Secalo  ceroalo,  or  rye.  The  first 
anco  of  the  fungus  is  during  tbe  earliest  life  of  the  piatii,  at  1 

fl  of  which  there  arises  a  minuto  flocculent  mass  of  mycelial  fil 

These  filaments,  continually  growing  and  invading  all  parts 
tissue  of  the  pistil,  at  last  form  of  it  an  irregular  whitish  bodj 
base  of  which  after  a  time  appears  a  dark-colored  body,  tho  ach 
which  continues  to  grow,  lifting  up  the  diseased  and  witherii 
810 
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'Knnd  out  of  tho  or^^Iiiiil  piHlil,  and  fltutlly  deroloping  iato  a  porfeot 
ergot.  If  a  (Vosfa,  living  «rgot  bo  placed  (n  a  damp,  warm  jAaoe,  aCVor 
ft  time  liule  craclcH  will  appear  in  IM  surrac^,  anil  through  tbeite  crocks 
liltio  round  bodiua  will  project,  nud  finally  bo  rairtud  up  on  alalkii  aod 
CoiDititiilo  purfwl  tliiilli, — minutu  fungi,  which  finally  pruduco  stporoa. 

Ergot  bun  oxcovdiiigly  cumplox  subittanco,  uonuiining  nearly  Uiirty- 
fivo  por  ooiit.  (liOgrip)  of  nn  in>.'rt  fixed  oil,  and,  in  minulo  amount,  a 
poculiar  Bmmoniacal  buw.  which  was  otiitud  by  Winoklur  to  ho  pro- 
pj/lamin,  but  appciint  ronlly  to  ho  trimethylumin.  What  itrt  activity  d« 
pood*  upon  la  untiottlod,  ovory  chomist  who  hiM  studied  it  arriving  at  a 
diTerso  rvnult.  Throu  alkaioidtt  hnvo  boon  dgscribad  from  it, — two  DOt^ 
erjrstnllizablo,  EcboUne  and  Knjotine,  by  \7inclclur  (Amer.  Journ.  Pham., 
Uay,  1864),  and  ono  crj-Htallixablo,  Ergotinine,  byTanret  (Bill.  Thirap., 
xciii.  331);  throoacidH,  Brgotie,  Phosphoric  (Lovi,  Xo  Sperimentate,  Aug. 
1875),  and  Scicrotinie  (Di-iigondorff  and  Podwiseotzky,  Arch,  fur  Bxper. 
Path,  vad  PiMrmak.,  vi.  11^2) ;  aliio  various  other  substancos  of  oroti 
Btill  moro  doubtl'ul  nature.*  A»  the  wateiy  extract  (AVyo(in,  so  cjilled) 
contains  all  the  active  ingrodioDt«  of  er^^t,  it  may  bo  used  ns  the 
aeareet  approach  to  tho  active  principle  at  our  commanr). 

Pbtsiolooical  Action. — lu  ordinary  therapeutic  doiee,  ergot  causes 
DO  immediate  perceptible  symptoms;  but  when  a  sufflclent  amount  is 
exhibited,  it  actg^aa  a  poison  holhjipOD  man  and  upon  an! mala.  Berore 
conBidering  its  action  when  giveu  in  mnall  ijuaniity,  I  shall  dlacu-ia  its 
toxic  efl'i.'«tit. 

According  to  DIcz  (quoted  by  Stille),  tho  principal  olTcvts  of  ])oi- 
•0OOU8  doHOS  of  ergot  aro  in  tho  lower  animals  prof\iao  snliration, 
Toiniling,  dilatation  of  the  pupils,  humod  breathing,  f^quent  pulno, 
cried,  truinbling,  slaggoring,  paraplegia,  sometimes  diarrhcsa,  sometimoa 
constipation,  prostration,  urgent  thirst,  oonvulsions,!  and  death.    Ur. 


•  B(*1<1h  tbc  p>p«ra  qnotwl.  lbs  iskUot  dcalruus  of  fulluainE  up  tho  inlyMl  thuuld  look  U 
Hkudalio  (.Vctniift'i  JokibHtS*',  B>l.  o1«. ;  T.  C.  UoimiiDIl  ( UUtAnci-'t  llrprfWryiim/Ur  narm., 
I»:i;  l)ucbalm(.lrg*./.  JOjin-.  Palk»t.  u.  Pharm.,  Bd.  111.  i  %ito  BirUit.  ITUii.  H'aiSeHttir., 
leia,  p.  SOI;  Stakonkl  {Orrt.  AVi'k.  Wvtlnimhr.,  ISTS,  ]>.  33) ;  Swlfal  {Ank./.  Expt.  yulA. 
H.  fAa'H.,  ltd.  Ir.l 

t  P««ir«  {.VoMria  iftdicu,  34  Atnarinan  •Jllion,  lol,  11.  p.  1ST),  «a  thf  •uthorUj-  «f 
Pbo«bu>,  *lslia  Uinl  in  the  ripcFlmtDU  of  Din  orni'iilaiunt  otto  not  pntuit. 

Stltriiimr  AHil^Dr.  Uii  Blumpf  (iJ»l«A.  .IroA./.  Klin.  MtJ.,xiiT.  411)  MMtU  lUt 
la  Tkrluua  li«in(irrhai;B  tia  liu  oliUin«l  from  (ho  hjpodcrinLi)  lU*  of  xlorDtiDia  Mid  idmI 
bappj  ttaulu,  but  l^r,  Rtnourb  (CeiUntUl./IS'  <}y»afalogit,  18I>)  hu  »iol  >il1i  nutbiag  but 
fiillura.  Dr.  W.  NUlllo  (  WUrtburgir  Pkf.  UrJ.  Vtrhn»JL,  xiU.)  hu  iluUiod  ttas  pbj-dotoElnil 
kaltoa  of  llio  Raid  apon  ftop,  mij^  tnd  nbbili.  1  bars  *tcn  Ibc  report  odIj^  in  aUtnut,  but 
It  It  •(atoJ  IliU  tbo  bCal  doH  for  nbbila  vm  flltMO  tnlDt,  tbut  dlrrctlj  utlm  Ibe  liijcollaii 
tbi  bodilj  lomponilujB  foil  frum  I"  to  )*,  imd  Ikat  th*r«  ou  ■  pt>igi*$*ii*  lowoiinn  o(  nu»- 
eal*r  power  md  BrtotiKl  pniium.  nnd,  Snitllj,  doAth  from  fiilure  of  itvpltutioD.  Tbo  pumljiW 
*u  found  lo  bo  iplnnl,  und  wbco  (ircgnuDST  oxifltcd  MintriMtiodt  of  tho  Kiarld  iremb  war* 
|>Ri<liio«).  Oo  tbo  oilier  b«od,  ■  larfc*  of  M)>orimon(t  at  Iha  laboralorj  of  tho  UoWsriiljr  of 
PtDDijlTonia,  mida  by  br.  Uhu.  M.  Soltioi  wllh  Impoittd  wloroUato  uld,  •hniro;!  that  Ibll 
(pMimeo  »t  lout  did  nut  at  all  reprtaant  ariol,  and  at  prnent  It  dnw  nnl  •asiQ  pnibablo  thai 
Mlonitl&iii  acid  hUI  pron  of  {inMlluI  toIuo.    In  an  olaburato  rMounsb  (O-  Bait  AobvimTi 
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8.  A.  Wright,  in  a  Beries  of  ezpoiimeDts  (^Edtnb.  1 
Oct.  1839,  vol.  lii.),  noted,  when  the  medicine  wu 
(tymptomB  similar  to  those  just  spoken  of:  the 
more  marlied  than  were  the  spasms.  Late  in  the 
action  became  irregular  and  intermittent,  and  i 
bad  been  rapid,  grew  slow  and  feeble.  In  some  ct 
seemed  to  be  destroyed,  aod  coldness  of  the  sorft 
nent  symptom.  Mr.  Wright  also  injected  a  sti 
drug  directly  into  the  torrent  of  the  circulation, 
cases  produced  in  nine  minutes,  the  symptoms  bei 
tion  of  the  pupils,  great  increase  in  the  rate  of  tl 
paralysis,  and  convulsiona.  When  the  fatal  res 
about  in  so  short  a  time,  groat  amssthesia  of  the 
considerable  time  before  death ;  coldnose  of  the 
of  the  special  senses  wore  also  present  in  eomo  ca 
experiments  (^BeU's  Memorabilien,  vol,  xviii.')  the 
was  injected  into  the  jugular  vein ;  the  coldnes 
especially  noted,  and  also  great  muscular  rigidit; 
cording  to  the  researches  of  Wright,  ergot  acts  v 
as  represented  by  chickens,  turkeys,  and  pigeoni 
analogous  to  those  produced  in  mammals,  as  is 
and  by  Gross,  both  quoted  by  Stills,  and  by  Bonj 
de  Seigle,  Paris,  1845).  Enormous  doses  of  ei^oi 
duce  toxic  symptoms  in  animals,  since  in  one  of  '' 
an  amount  equivalent  to  two  drachms  for  evwy 
dog  futtcd  to  kill. 

Upon  man  the  toxic  influence  of  ergot  is  ale 
though  I  have  given  the  fluid  extract  in  ounce  do 
it  cause  any  distinct  symptoms.')-  Fatal  abortion  I 
produced  by  ergot ;  but  I  know  of  only  two  instan 
ing  in  a  non-prognant  person.    In  the  first  case! 


Archie,  1884,434)  upon  theMtivitiosof  the  varioui  dBriTBtivM  froi 
that  tbo  ergntine  prapantloDtf  {Ergotiiinin  Cilricum  of  Gebe,  Ergt 
niBO  tba  mrterial  prfiaEuro,  vhiltKleratinie  acid  deprMles  it,  B-nd  < 
kLscs,  thoQ  depmra,  then  raiiCB  it;  also  thnt  the  er^tin  aud  i 
tipoa  tbe  utorva,  whjio  th«  ergotine  prpparationn  do  not  inflaenc 
nlBiimi  to  hsFC  obtHJiied  from  orgol  Cwa  new  acidg  and  ons  alkmli 
•ration  of  wbioh  taaj  b«  fonnd  Id  Pharm.  CeniralhalU,  Deo. 
ftfflnned  to  be  the  principal  constituent  of  Klerotiuio  iteid  and 
the  originfil  ergotine  of  Bcrgean.  In  full  doses  it  ia  stated  to  act 
•ord,  but  to  bo  witboot  influence  upon  tho  uterus.  S/ihirrrlinie 
grenc,  while  eornuline,  the  alkaloid,  causes  in  doga  teUnie  atiRo 
epileptiform  con  vu  la  ions. 

*  Unfortunately,  1  have  not  bad  access  to  Kerscb's  paper,  ft 
In  Th*  Mtdical  Txmtf  of  Ctauxda,  nil.  !.,  and  Sehmidft  JiArht 

t  For  catet,  see  Noubort,  Jisv,m.  fir  /"iorBiacoifjrKfliiii't,  I( 
aaae,  Riobter,  ditpar't  Vitrlttjakrtehiift,  Bd.  xz.  p.  IT7;  Tan 
L;  ToUdo  Med.  and  Surg,  /on™.,  Jnlj,  1B7S. 
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gMtrto  irriU(ion,  Uiint,  <liarrh<»n,  burning  pAtn  in  Iho  foot,  and  con- 
TiiUiontt  nro  lutid  Co  hnvo  prccodod  dwtli.  In  Iho  floeond  eaw  (Dr.  G. 
S.  Oldright,  Canada  Mut.  Journ.,  1870,  p.  40-1).  two  hoiirit  after  taking 
tfao  drug  (amount  not  stalod)  tlicro  wcro  duvolopod  tingling  in  Iho 
fiDgon  and  foot,  cmmps  in  tho  logit,  armM,  and  chost,  with  diutinnu  and 
woaknoOT;  tho  pupils  woru  ililntod,  tho  pulno  watt  rorj  itinnll,  ami  a  reel- 
ing of  coldnem  was  complainod  of.  Tlirae  symptome  woro  roliorod  l>y 
tho  ad  minist  ration  of  stimulnnta  and  tho  use  of  vxtornal  hi^Ht  i  al^i'  a 
timo  they  rocurrod  with  grentur  violonoo ;  finally,  undor  tho  roinMitu- 
tioD  of  tho  measures  previously  employed,  the  (Hce  became  inUinsoly 
o<n)geated  and  purplish  red.  pain  in  the  hood  was  felt,  tho  pationt 
seemed  much  excited,*  and  convulsions  wore  feared,  but  did  not  occur; 
I  there  waa  some  diarrhten,  with  dark-gray  stools.  In  the  case  recorded 
'  by  ^Neubert  {he.  cit.),  the  great  coldness  of  the  surface  was  eepocially 
noted ;  and  as  this  symptom  was  very  prominent  in  the  case  roconlod 
in  the  Toieih  AUdieal  ami  Suryieat  Journal,  and  has  been  so  commonly 
remarked  in  ci^tined  animals,  it  probably  is  oharacterietio  of  poison- 
ing by  tho  drug.  Dr.  Davidson  reporta  a  case  with  fluid  blood,  jaun- 
dice, and  ualveraal  hemorrhages,  attributed  with  doubtful  correclncea 
to  pohioniiig  by  ergot  {London  Laicel,  1882,  ii.  52ti). 

The  aboro  summary  of  tho  general  symptoms  cntisod  by  poisanoas 
doeoa  of  ergot  shows  thai  the  phonomena  aro  mainly  paralytic  In  their 
nature  i  but,  although  an  enormous  amount  bos  been  written  about  the 
drug,  we  have  very  little  knowledgo  as  to  tho  immodiate  cauhs  of  tho 
paralysis.  Since  both  Wright  {loc.  cit^  pp.  321),  321)  and  K^hlor  havo 
found  that  the  voluntary  muscles  are  not  alTocled  by  ergot,  it  would 
seem  that  tho  nervous  system  must  bear  the  brunt  of  tho  poison. 
Eugene  Uandolin  is  said  to  have  shown  that  the  peripheral  norvm  nro 
not  affected,!  ^^  ^^'^  experiments  of  Kubler  have  confirmed  this  ao 
fltr  aa  oonoema  tho  motor  nerves  and  the  watery  extract  of  ergot.  Ho 
fbund,  boweror,  that  those  portions  of  the  drug  not  soluble  in  wator 
appeared  to  Increaae  the  excitability  of  the  peripheral  ofterent  nerves, 
and  that  upon  the  peripheral  sensory  ncrres  both  portions  of  Iho  orgot 
acted  aa  a  fuoble  dcprcasant.  On  tbo  whole,  it  i^  pi'Ol>abie  that  tho 
chief  action  of  tho  drug  id  upon  tho  ncrvo.centrea.  I 

The  chief  inlerestl  to  tho  thcrapoutinl  in  regard  to  tho  physiological 
action  of  orgot  centres  upon  it«  influcnco  on  tho  circulation,  especially 
on  the  blnod-vcsticK  and  upon  its  action  on  tbo  impptifnatflri  ■■'■■■■■ig  I 
shall  discuiM  tltcso  points  seriatim.  Before  doing  so,  itwmitd  bo,  per- 
haps, best  to  speak  of  tho  chronic  poisoning  by  ergot;  but,  as  any 
deductions  ftom  tbo  symptoms  of  ergotism  as  to  tho  phy^ologioal 

*  Tb«M  ijniftUuat  ■ar«  rcry  pnbibl/  caaud  b.*  IIi*  Urita  iigiotllti*  or  kloubot  Uken. 

I  hnuf,  DitM'U,  Dorpkl,  ISTl ;  »bilnDl*d  in  Schmidl't  JaK'barXtr,  B4.  oiT.  p,  14J. 

t  Id  \i-M,  T.  Kadioiin,  Id  •  St.  Pftcnburi;  thuLi.  ■Armsd  (hat  pronaoDOtH  knil  abinw- 
Evrlttio  pattiological  altiinliani  oan  b*  fanad  In  (ha  tplnal  ««nl  at  •piniDU  ilowlj  klUed  with 
•rg«L  Tho  correetDia*  ot  Mi,  tia«*Tcr.  ic«m>  to  b*  mar*  tbkn  (Icabl/aL  8m  ^p«r  bf  A. 
OtttnfcM,  ArtU*/.  Hpk.  ■.  Htnm.,  uti,,  l»S»-VU, 
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action  of  tho  drug  iroa1<I  bo  lit  best  only  infcrencot,  I  Bbnll  d«f*r  tba 
consid  oral  ion  of  tbo  eabj«ct  to  the  soclion  on  toxicology. 

Action  on  the  cinru/n/ion.— Although  th«  h«nii  la  piv>ftiiiinlly  (|||l<^jf^ 
In  nouto  poiflonlDg  by  ergoc,  yet  death  U  probably  not  duo  to  tbti  cauW) 
slnco  Wright  (tec.  ciC,  p.  320)  found  that  aftor  d«nth,  even  though  th* 
hoorL  wail  quiol,  it  oorainviic«d  to  bunt  oh  eoon  on  the  congMtion  was 
roUored  by  an  inoi^on,  and  continued  to  pulsate  for  fiftvon  minutM^ 

Ono  of  Iho  earOcat  caroftil  oordiae  titiidicH  of  ergot  it  that  of  F. 
Eberty  (abalracti>d,  Schmidt's  JaArbiieker,  Bd.  clviii.  p.  127).  Ho  fwund 
that  In  tbo  fVog  a^vr  the  lujuotion  of  «  gmmmo  of  «rgotin  tho  heart 
RiifTi'm  ilinHtulio  arrott  and  iti  unabto  to  respond  to  mtimuli.  It  is  incon- 
cvtivahld  that  thii*  l-»i»  ho  duo  to  other  than  a  direct  action  of  tho  drag  i 
upon  tho  cardiac  muHcIc;  yet  Ebcrty  sooina  to  bvlioro  it  t«  csueod  by  H 
an  Influenco  exerted  through  tbo  pRoumogOHtrics,  and  it  is  said  that 
after  diviiiion  of  these  no^^'etl  even  very  great  quantities  of  ergotin  are 
powerless  to  produce  cardiac  arroaL 

In  man,  full  dososof  ergot  unquestionably  diminish  tbo  fireqaency 
of  the  pultto.  since  the  pbenomonon  has  boon  independently  noted  by 
Pnrola,  Gibbon,  Arnal,  Hardy,  Bcattr  (all  quoted  by  Professor  Stilie), 
and  by  Professors  Bailly  and  S^  {Bulletin  Therap.,  t.  Ixxviii.  p.  435); 
but  tlio  ntolbod  in  which  this  reduction  is  brought  about  is  ttncertaio. 
Tho  amount  of  tho  reduction  varies  from  ton  to  thirty-five  boats  per 
minute ;  but  vory  rarely  is  tho  pulse  reduced  below  eixty  oven  by  the 
largest  doace.  Acoordiog  to  Eberty's  expenmonts,  Iherapeutlo  doMS 
of  the  drug  produce  in  mammals,  as  in  man,  slowing  of  the  faoart't 
beat.  It  was  found  that  in  IVoga  tho  pulsatlonti  of  the  heart  won  ttiti 
sfTected  aAcr  dealruotiOD  of  the  medulla,  but  that  in  mnmmala,  after 
paralyala  of  tho  peripheral  vi^i  by  atropine,  ergot  was  powerlem  to  alter 
tlie  cariliao  rhythm.  Tlieae  experiments,  if  correct,  appear  to  proro 
that  ergot  aots  as  a  stimulant  to  the  peripheral  cardlae  norrcN,  and  that 
the  reduction  of  the  number  of  beata  Es  due  to  this,  and  b  independent 
of  tho  nerve-centres.  Boreischa  has  noticed  that  tQ.\Ie  dosos  qaielcen 
the  heart's  action,  and  that  under  thcM  oiroumatancoH  galvanization  of 
the  par  vaguin  has  little  or  no  effect  upon  the  heart.  It  would  saeni, 
therefore,  as  if  the  drug  first  otimulaled  and  then  paralynd  tlto  periph- 
eral pneumogastrica. 

Ab  early  as  1827,  >L  Cotirhant  advanced  the  opinion  that  ergot  pr<v 
ducc!«  a  spanm  of  the  blood-voMcljt ;  hut,  although  hin  theory  was  very 
generally  adopted,  only  within  a  very  few  yeara  bos  any  earnest  ot- 
tempt  been  made  to  prove  or  dEitprove  Ita  oorrectnens.  In  1870,  Dr. 
Ch.  L.  Holmes  (^roAi'iws  de  Phytiol,  t  Hi.,  1870)  found  thcit  when  llio 
blood-voascls  of  tbo  fVog's  web  wore  watched  under  the  microscope  and 
the  animal  poisoned  cither  with  the  aquoou*  extract  of  ergot  or  with 
tho  powdered  drug,  tho  vessels,  both  venous  and  arterial,  could  bo  seen 
to  undergo  a  very  great  contraction.  Pr.  A.  Wornich  (  Virc/u>ie'$ 
Arehiv,  1872,  Bd.  Ivi.  p.  510}  observed  Uiat  when  rnbbitc  in  which  Um 
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art«rias  of  llio  thi|rh,  I>a«k,  pi«  mater,  otc,  were  expoced,  reMlr«d  ftiU 
dosM  of  ergol,  thoM  arteries  could  l>«  •onn  to  uodei^go  ■  rery  remark- 
able diminulion  in  llioir  colibr*.  Tboso  obwrmttooa  have  boon  ood> 
flrni«d  by  oltiur  obMrrora,  amoDg  whom  maj  be  montioncil  Vogt,  l>r. 
S.  Kcnch  {loe.  cit.).  Max  SchUllor  (Berliner  Klin.  Woei>£ntehr.,  187-1,  p. 
305),  una  Boldt  {Schmidt's  Jahrbacher,  Man.'h,  1872).  The  Inttvr  ol>. 
scrvor  «1ho  alBrms  that  thoro  rnn  through  the  crgotizcd  capillarioM 
wave-tilco,  pumtnltic  epMms.  Patrick  Xicol  and  J.  Mos^op  (Brit,  n'ld 
J-'or.  Mtdico-Chir.  Rev.,  toI.  I.,  1872)  have  noted  wiih  the  ophthalmosoope 
tti«contnKl4onofthon)tinAl  veaaols  after  the  exhibition  oferifot  In  man. 

If  general  vaso-motor  ipasm  bo  produced  by  ergot,  unl«!i3  the  heart's 
action  be  ^eatly  weakened  by  iho  drug  there  muMt  bo  n  very  decided 
rise  in  the  arterial  proMure.  Dr.  Cb.  L.  Holrnos  (loe.  eit.)  first  Rhowed 
that  when  the  aquooug  cxtraL-t  is  injected  directly  into  the  jugular  vein 
of  the  do;^,  iwmodiate,  rapid,  and  very  decided  dcproiaion  of  the  arte- 
rial preHauro  occurs,  with  violent  cries  and  ofTortii  on  the  part  of  the 
dog,  followed  by  a  period  of  quiet  and  a  rise  of  the  arterial  prossura 
above  the  normal  point.  As  Kohlor  and  Eborty  (  Vircliow's  Arehiv,  Bd. 
Ix.  p.  384)  and  myaolf  have  all  found  that  ergolin  (Bonjcan's)  raise* 
the  arterial  prcsHure  enormously  in  ttoga  and  mammals,  the  fact  must 
be  accepted  aa  proved. 

Dr.  Holmes  tried  the  efTcot  of  tlio  [njection  of  the  ergot  ftfter  MIK 
Uon  of  ihu  cai-diuc  nurvea,  but  obtained  results  so  varying  and  eontn* 
dictory  that  he  could  eomo  to  no  other  oonelnsion  than  tlint  the  allor- 
ations  of  the  arterial  proiwure  produced  by  orgot  nro  not  <lepODdont 
upon  its  cardiac  action.  In  the  absoncoof  details  of  these  oxporimonts, 
we  can  but  accept  this  conclusion. 

The  unexpected  result  in  the  investigation  of  Dr.  Ilolince  was  the 
primary  depression  of  the  arterial  proasure,  a  depression  vrliich  at  first 
eight  Booms  incompatibio  with  the  idea  that  ergot  contracts  the  veeseb. 
Ic  is,  of  course,  possible  that  the  fall  of  pressure  may  bo  due  to  an  in- 
tense  action  of  the  drug  upon  the  heart ;  but  Dr.  Holmes,  in  order  to 
explain  it,  propounds  a  theory  which  is  very  plauaiblo,  but  wbioh  ha 
certainly  does  not  prove  to  be  true.  His  idea  is  that  the  first  Ml  of 
the  arterial  pressure  ia  duo  to  a  apaam  of  the  pulmonic  eapiilarica, 
hindering  the  blood  in  its  passage  to  the  leA:  heart,  and  thereby  causiog 
venous  repletion  and  arterial  depletion.  It  Is  to  be  remembered  that 
he  injected  the  ergot  directly  into  the  jugular  toId,  bo  that  the  whole 
force  of  the  remedy  full  directly  upon  the  pulmonie  circulation.  It  it 
ovident  that  thia  matters  very  little  if  ergot  praduooa  vasomotor  spasm 
only  through  an  tnflueoce  upon  the  nervo-eentres,  but  that  it  docs  make 
a  material  difTurenco  if  the  contraction  of  the  vessels  be  the  result  of  a 
looal  action.  Holmes  aseoru  tliat  a^cr  section  of  a  sympathetic  nerve 
and  injection  of  the  ergot  tho  vessels  eupplied  by  the  divided  nerve  can 
be  seen  to  contract ;  and  Wornich  confirms  this  observation.  If  crgol 
dees  thus  cause  vaso-motor  spnsm  it  is  plain  that  in  Dr.  Holmes's  ax. 


I>erim«nt8  thin  spnsm  must  Itttve  boeii  very  intonso  in  tho  lao^  befbre 
the  ^atomic  cMpill»ri«s  wore  alFoot«d.  Our  investi^tor  proveil  by  cr- 
poriin«nt  wbftt  a  priori  teems  oeoesaarily  tnie,  that  if  blood  b«  praveoUMl 
from  putmnj  ftvoly  to  tho  lungB  tb«  utorial  preoure  M\a  very  greatly. 
In  this  connoction  it  is  worthy  of  notice  tbat  the  period  of  arterial  de- 
prosHioD  folJowing  tile  iojootion  of  the  drug  loto  the  Jugular  vein  wu 
very  brief.  In  the  only  experimont  detailed  in  IVill  by  Or  Uolmei, 
the  prcesure  began  to  rlae  in  throe  mlnutca  after  the  oornpletion  of  the 
injeotion;  in  fire  mintttes  it  was  nearly  normal,  and  in  eleven  mio- 
utea  it  was  above  tho  normal  point.  If  tho  atemrted  fhcu  are  all  trae, 
the  theory  of  Dr.  Uolmea  ih  plauHible.  It  \a,  howoror,  very  doubtful 
whether  tho  ergotio  Kpasm  ia  local  in  iu  origin.  Eridonco  derived 
ftvm  jiid^ng  by  the  oye  as  to  whether  a  voascl  dooe  or  doea  not  cob> 
tmct  miut  be  taken  e«m  grano  talis,  and  tho  ob«or%-alioit8  of  Holmes, 
of  Womicfa,  and  of  J.  H.  Peton  {De  CAetion  de  V  Ergot,  Vm\a,  1878)  are 
directly  conlradictcd  by  the  apporonUy  careful  -nnd  vl-ibemto  oxpori- 
monlti  of  Dr.  Paid  Vogt  (Berlin.  Klin.  WoiAtnsahr^  1S69,  No.  xii.),  in 
which  the  dilated  vcescU  of  the  oar  of  a  rabbit  whose  cervical  gangUon 
had  boea  extirpated  could  not  bo  mado  to  contract  by  ergot.* 

The  resalto  obtained  by  P.  Jiborty  X/tuuy.  J>issert.,  Hallo,  1873)  are 
in  accord  with  thoso  of  Vogt,  and  disagree  with  those  of  Dr.  Uolmei, 
especially  in  their  bearing  upon  the  quostion  whether  tho  oontnK-tion 
of  tho  arteries  is  coutric  or  poripherio  in  ita  origin.  lie  flnda  that  the 
arterial  pruMuro  rijtoit  dirocilj-  and  onormoiwly  after  the  Injoctloo  of 
orgotin.  Thin  ri.tc,  which  hu  ncknowlcdgoa  to  be  chiefly  due  to  the 
contniciion  of  the  Te.<wol!*,  eccurr«  in  the  veins  m  well  ax  in  the  ariorlet, 
nnd  in  tho  frog  as  well  as  in  tho  dog  and  tho  rabbit.  According  to  hia 
experiments,  it  must  bo,  at  loast  in  the  batracbian,  centric,  aineo  in  llie 
IVog  it  does  not  take  place  after  dcslniction  of  the  mvdullft.  Ua  aha 
found  that  anor  thu  inhalation  of  nitrite  of  amyl  the  ergot  cauimkI 
Xtt  the  arterial  prcsMiiro.  it  is  a  fur  infcrenoo  that  if  tho  vaso-moi 
spnam  be  centric  in  the  frog  it  is  also  so  in  tho  mammal. 

In  an  especial  investigation  of  tho  sabject(i'Ai7<i.^V(Kt  n'm08,vol. 
I  found  that  crgotio  injoclod  into  n  void  doos,  as  liohnos  states,  prodooe 
in  the  mammal  an  immodtaio  fgll  of  the  artepal  pr^psMra,  which  is 
shortly  followed  by  an  onormous  rise.    I  also  fbund  that  division  of  the 

■  Id  •  icriM  of  •ipsrimMita  miuU  bj  PrafMiM'  S.  RLogvr  uii  Dr.  tl.  Skiaibnir  |  Brit, 
Mf4.  Jmrm.,  Jan.  IBM)  Bpan  tortuitM  aoeaidlDg  to  th«  nstbod  of  Ouketl  [h*  Dlflinlit,  p. 
3i3).  th<  idilillon  of  ergMln  grcBtlf  ilo««il  lb*  nM  of  Saw  tbraath  ll>«  krUrloln. 

TbM*  ntnlti  oarUlnlj  kp|iwr  to  ho  onatnrj  to  tb«  prarloni  driA  at  ow  tTtilma*  Is 
(bowinji  Ihat  gript  wU  loatUf  niton  llis  voaolt.  Ii  vu  buO'I,  ho««*ir,  IhM  tbo  »Hi(lMi 
of  vtiiliD  ta  Ibo  ollao  ulutloD  mod  bad  nn  <li>itini<t  oITmI  until  th«ni  ni  Ifo  pttomt.  nftk* 
vxtrMt  111  •olutioD,  Tm  pcrooot.  orvrgnlin  ii  onaiigb  vcr^rMrioatly  tololutawltia  TiMblujr 
of  tbo  suliao  MlBlloo,  kud  it  1*  probubla  tbal  tbo  alowlns  oirMl  of  Iho  wgoUo  ou  tho  rawll 
of  iltoroil  pbfotoal  coadltlosi,— «  oonalaiion  wbiob  in  ournbontod  bj  tbo  fksl  tbat  Ib«  Tomrdl 
olmrlj  tbgw  oomplolo  low  of  vttilllj  in  all  poru  o(  tbo  loileiM  ciporlmenUd  wilb,  k  tarn  «f 
TiU)<t7  irhlob  In  ftll  probabnilr  km  ibtreJ  bj  tbo  »rl*rlci.  C*lUia\f  tboM  oilMtimoiiti  ou. 
a<i(  b*  wscpiai  u  in>l<d  Lo  eoatimdiotbn  sf  tbo  sMir  nnlt). 
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coTtl,  t.«.,  Tuso-motor  pamljsis,  <loos  in  doge  prorent  tho  riiw  of  Um 
presBuro.  It  must,  ihcrofore,  bu  conBtdoTOd  proved  tbctt  moderaU  dotes 
nf  ff^gnt  Mu»g  g  rite  of  (he  arterial  prtuttn  by  stimulotino  tlu  iwo-motor 
^0re;  and  that  tho  first  fall  of  prowure  is  duo  to  a  diroct  action  on  tho 
cardiac  diubcIo,  upon  wliich  tho  orgolin  ia  nt  onco  procipitatod  wbun 
thronni  into  tbo  jugular  voin,  it  dcmoostrntod  by  tho  fiicta  that  tho  (all 
doos  not  occur  whon  tho  drug  is  ititroducodf^radunlly  into  tbo  circululion 
by  hypodormio  ii^joction,  and  thai  tho  di-ui;;  is  u  poison  to  tho  cnrdiao 
musclo,  as  vtos  shown  in  my  expGrimonte  as  well  as  in  thoso  of  Eberty. 

Haudelin  is  stated  to  bavo  found  that  the  arterial  prowure  l^lls  aflor 
tho  exhibition  of  tbo  poison.  Brown-Sequard  bos  itisistod  (Arehivet  ile 
Phifsiolo^ie,  1870,  t.  iii.  p,  434)  that  in  orj^tic  poisoning  tboro  nro  two 
poriods, — first,  vaso-motor  spasm,  and  secondly,  raso-raotor  paralysis ; 
and  Ilaudclin  noted  a  fall  of  arterial  prossuro  af\er  toxio  dosos.  Vr.  Bo- 
reiscba  (_Arbeiten  Pharm.  Lnhorat.  Moskau,  i.  55)  also,  in  a  number  of  ex- 
purtments,  uain^  Bonjcan'ii  ergotin,  found  a  very  decided  foil  of  pressure 
produced  by  the  drug.  Id  none  of  these  cxperimonla  was  there  any 
riao  of  pressure  at  all ;  cither  the  ergotin  used  was  not  equivalent  to 
tliat  employed  by  Ilolniea  and  m^ttclf,  or  else  tlio  ro»ult  obtained  wan 
dopondent  upon  the  u»e  of  very  largo  doses.  In  a  serioa  of  experiments, 
Boroiscba  found  that  the  fall  of  prciwuro  after  section  of  the  Apinul 
cord  high  up  was  proportionately  not  nearly  bo  groat  na  in  Uie  normal 
animal.  This  indicates  that  (he  fall  of  pressuro  was  duo  to  vaso-motor 
palsy.  It  would  seem,  therefore,  that  tho  conclusions  of  Brown-S6quard 
are  oorrect,  and  that  decidedly  toxic  dosea  of  ergot  lower  the  arterial  prest- 
tire,  6y  depreating  both  the  heart  and  the  vaso-motor  centres. 

Action  on  the  intestines. — The  fibres  in  the  coats  of  tho  blood-vcsscls 
are  cortainly  not  tho  only  non-atrJated  mnat'lfla  gf""  -n^fajoh  ergot  octfi: 
indeed,  the  probabilitlos  are  alrong  that  the  drug  tpfluenccs  muscular 
fibre  of  ihia  diai-i'''i-  wliorow^r  it  oxJata  In  the  body.  Thcro  is  con- 
sidcraUio  evideiK"  (<<  rlj>>i.v  ibitt  iK'auHos  increased  intestinal  periatalsii. 
In  Dr.  Wright's  experiments  (loo.  cil.,  p.  320)  the  iiitcKtlncs  were  found 
in  very  active  porislalitis  at  tho  pojit-mortcm  examination  of  the  poinnnud 
animal.  Dr.  Wornicb  {Virehoic's  Archie,  1872,  Bd.  Ivi.  p.  515)  noticed 
that  very  violnnt  porintiiltic  movements  followed  tho  injoclion  of  ergot, 
as  w«»  seen  not  only  in  rabbits  whoso  abdomuns  wore  opened,  but  in 
tome  cowH  oven  through  the  uninjured  walls ;  and  Ilaudolln  has  con- 
firmed bis  oliscrv-alions. 

(Tterus. — Up'>n  tho  uterus  of  parturient  women  ergot  fixortajijmiy 
pronoqnccd  and  fixed  influonoo.  Jncreaaing  the  Icnt^h  ""^  '^'^■j  ftf  *!»« 
pain*,  and,  if  it  be  givep  in  auffloicnt  dose,  causing  aflar  a  time  violnnt 
(jjtonic  cramp  gf^tno  whole  ogtan.  TCe'drug  ecrtalnly  acta  in  thia  r» 
spoct  upoii  t^  loypr  animate  _aa  It  do—  upon  ^nal^,^^gce  YoijflUjmps 
that  in  a  lan;o  expeiienco,  both  with  mnnoff^ptrip  animals  and  with 
ruminants,  be  baa  never  known  tbo  drug  to  fbil  in  iU  acliou  on  tbo 
atoms  of  the  parturient  fvmnl.'. 
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Tlio  action  or  orgut  in  producing  contmctlon  in  Uio  Impre^natod 
b»c  not  parluriflnl  tronib  i«  t>^  no  mflons  m  coiulant.  Upon  snimala, 
Dr.  WHgtit  found  it  to  riiil  in  nil  of  n  number  or  triaUi,  oit  did  oho  Bon- 
jonn  in  n  singlo  oxpiMHmont.  On  the  other  hand,  Dioz  (S:ilI6,  Thtrapeu- 
Ua,  Sd  cd.,  vol.  ii.  p.  5S5;,  Ooloro  (Jttid.},  and  Porcy  ond  l.nuront  (^Ibid.) 
found  it  to  i-auBO  nbortioo  in  ^uinon-pi;:^  sows,  rabbit«,  cows,  and  csU ; 
nnd  a.,  fiodin  hna  reporlod  an  opidomic  of  nbortton  occurring  nnionfr 
cows  near  TroU  Crois,  which  ho  nttributca  to  feeding  upon  urgotiwit 
gnusofi  (Journdl  des  Connaiisanra  Med.,  1842).  Tbe  ovidonco  of  thow 
who  have  usod  ei^ot  for  the  indnotioo  of  pronutturo  hibor  in  womun 
tiillios  very  closoty  with  tliat  which  U  brought  forward  in  r^fard  to  Uu 
lower  animals.  As  the  mntlor  U  so  settled,  I  shall  not  enter  into  an  elabo- 
rate discussion  of  tho  olTects  of  ergot  upon  pregcnant  womoQ.  To  show 
that  the  Aingna  very  often  will  act  as  an  abortifacient,  it  la  only  nocv» 
aary  to  quote  Professor  llaniabothum,  who  etatee  {Obstetric  MedkiM. 
Fhila.,  1860,  p.  318)  that  bo  baa  made  a  "  great  number  of  trials,"  aiH 
found  that  "expulsive  action  soon  followed  its  exhibition,  with  very  few 
axooptions."  It  cannot  be  gainsaid,  however,  that  very  often  the  dm^ 
has  failed:  sometiinos,  no  doubt,  bocauao  of  poor  quality  or  bocau» 
given  in  insufScicnt  dose,  yel  sudlciontly  often  to  abow  tltat  its  a 
fiiciont  action  is  uncertain.* 

^Vhethor  the  uterine  disturlmnco  \»  of  centric  origin,  or  is  duo 
diroct  action  of  tho  drug  upon  the  iilcrut  and  it«  norvc-fibroH,  in  uml'.-- 
eided,  although  tho  drift  of  tho  present  ovidonco  is  towards  a  peripheral 
aoUon.  Dr.  Wenuch,  in  two  cxporimenta,  found  that  no  vvrmicnlnr 
movomonts  were  produced  in  the  unimprcgnatod  womb  by  argnx.  atiw 
section  of  tho  epinal  cord  ;  but  in  one  of  those  expcrimcnta  the  animal 
was  so  feeble  as  to  doetroy  any  possible  foroo  tho  result  might  have, 
and  I  do  not  think  much  weight  is  to  be  attaehod  to  the  evidence.  On 
the  other  band,  Boroischa,  in  several  oxperimcnts,  succeeded  in  pro- 
ducing violent  uterine  movomonts  after  dividing  all  the  nervous  con- 
nootions  of  the  organ. 

TnEKAPKUTice. — As  a  therapeutic  agent,  ergot  ]s  employed  both  by 
the  obstetrician  and  by  the  physician ;  and  I  shall  consider  theso  uacO' 
of  It  sepoimtely. 

Oa-ing  to  the  power  that  ergot  possossca  of  i atonal (yta^  hibor.paln«, 
it  has  Jong  been  used  in  ulerint  inertia  during  parturition.    Indeed,  it 
wan  for  ihi^  purpoM!  tJiat  the  dnig  wan  first  employe<l  In  modlciDei,  and 
thereby  acqnired  tho  name  of  pulvia  parturirna.    The  litoratura  of  ihu       ' 
subject  is  immense,  an<l  all  imaginable  opinions  as  to  tho  cfTecta  of  the 
drug  when  given  in  labor,  and  m  to  the  advisability  of  its  emp!o}'mi.>n(,^H 
have  boon  advanced ;  but,  without  diacuMting  these,  1  ahatl  here  simply ^H 
pwnt  out  tho  clc«rly-e»tabltHhc<t  nihss  for  its  use,  and  tho  oUnicolty- 


■  For  •  nar«  eUtonts  Htllae-lbrlh  of  lb*  in*U«r,  tho  xiultr  mi;  «oiiiDlt  PrafMMt  Tay ■ 
•r^  MtJicat  Joriipn.  Inn,  3d  ad.,  Wi,  n\.  it  p.  lOt. 
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determined  diingor*  nnd  n<lvantnge«  of  Itii  employmODt  If  ergot  bo 
giTOQ  in  Tory  Btnnlt  dosos  during  Inbor,  the  ontural  poitis  aro  Rimply  in- 
toiuillod ;  but  if  tho  doM  bo  large  enough  to  hftvo  a  docidcxi  cfToct,  llieir 
cbnraclor  is  alcored :  thej  bocomo  not  only  mono  •vroni  but  itiucb  nioro 
prolonged  thitn  normal,  and  finally  tho  intorrnls  of  rolnx»*.ion  nppcor 
to  bo  completely  ikboHshod  and  tho  intermittent  oxpulsivo  olTcirlH  nro 
changed  into  one  violent,  continuous  Htniin.  It  ia  ovidont  thnt.  if  (bo 
resistance  be  enfflciently  groat,  this  may  cndangor  tho  safety  both  ot 
the  mother  and  of  the  child.  The  dangers  to  tho  mothoi-  aro  twofold  ; 
there  b  a  poasibility  of  tho  uterus  rupturing  itself  by  its  oHorts ;  and, 
when  the  head  comes  down  upon  tlio  perinoum,  if  the  sofl  pnrt«  bo 
rigid  there  is  a  very  strong  probability  that  thoy  will  bo  hicorateJ. 
The  danger  of  uterine  rupture  is,  I  think,  a  remote  one ;  for  although 
several  allogod  canes  have  boon  recorded,  yet  in  very  few  ia  the  accident 
olcurly  tracoiiblo  to  the  asserted  cause  (see  Stills,  Therapeutto.  2d  cd,, 
▼oL  it.  p.  Sdl).  Tho  fatal  chnract«r  of  the  accident  Is  such,  hoirever, 
that  the  possibility  of  its  oocurrenoe  should  always  prcrent  the  reckless 
UM  of  the  dnig. 

Tho  improper  uso  of  ergot  is  far  more  serious  In  its  cfTocta  upon  tho 
child  than  upon  tho  mother.  During  a  violent  uterine  contraction,  tbo 
pa9nge  of  tho  blood  ttom  tho  placenta  to  tho  child  must  bo  interfered 
with,  or.  Id  other  words,  tho  rewpiration  of  the  fcetun  is  temporarily 
•topped,  m  that  its  life  dopoiids  upon  tho  ttSratioD  of  tho  blood  during 
tho  intervals.  If  tho  latter  be  rory  much  shortened,  tho  life  of  tho 
ohild  ia  grontly  imporilled;  and  if  thoy  bo  sbolii^hed,  it  must  be  dt- 
stroyod,  unless  dclivorj*  occurs  in  a  very  few  moments.  Those  consider^ 
alions  aro,  I  think,  suRlcieDt,  without  Airthcr  discussion,  to  show  the 
imporativeness  of  tho  rule  never  to  give  crjtot  in  uterine  inertia  when 
there  is  mueh  resistance,  either  in  the  bony  or  in  the  tiod  jtartA  of  tho 
mother.  In  primipare  suob  resistance  is  always  to  he  looked  for,  and 
its  degreo  often  difficult  to  judge  of  beforehand ;  and  in  such  women 
ergot  should  not  be  used  at  all  for  the  purposoD  of  gxpulstoj.  £%'«n 
andor  tho  most  fhvonibie  cirou  in  stances  for  its  employment — when  tho 
woman  has  previously  borne  children,  when  tho  bony  pelvis  is  eapa- 
cioua,  and  the  soil  parta  aro  relaxed  and  <lilatablo — ita  oso  should  bo 
eDtOTod  upon  with  caution ;  and  if  tho  accoucheur  bo  skilOd  in  the  np- 
plication  of  instrument*,  cose*  must  be  rare  in  which  the  latter  are  not 
preferable  to  tho  ccholic. 

In  women  of  lax  fibre,  with  roomy  p<^v«e,  ttgat  may  be  used  in 
nterino  inertia  if  instruments  are_not_atJuuKl,  or  if  they  aro  objcclod 
to,  or  if  tho  olMtotrician  is  timid  in  their  application. 

At  tho  close  g^^patUuiiioB,  ergot  is  toiy  ccmri'^n'r  umplf^'f^  *" 
provenl  pott-partum  hemorrhage;  and  in  this  case  there  Is  no  objection 
to  its  UM,  and  tho  remedy  is  in^-nhiablo.  But,  as  it  requires  from  fifteen 
to  twenty  minutes  for  its  action  when  given  by  tho  mouth,  orgol  •«- 
bibitod  in  this  way  cannot  be  relied  upon  to  arrest  flooding  when  it  bos 
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tlraidjr  not  in.  To  praront  tho  occurrence  of  lie  latter,  it  U  an  excel- 
lent  rulo  to  gtvo  ft  full  doee  of  tho  ocbolic  whon  Iho  child's  head  ti  well 
down  upon  tbo  ponnoum  and  bogipning  to  wngrgc  at. the  Yiilyft.  After 
labor,  if  n  tondenoy  to  bleo^ng"  "«nifiB>*H,  enKoUOKEJlflJullluluaUi); 
liypotlcnnically. 

For  tho  ioduction  of  prematvre  labor,  ergot  has  been  »od  hUU  il 
some  extent  used ;  but  it  ia  anocrtaia  in  ite  action,  and  offers  no  odl 
ta^9  over  ioatrumental  methods. 

The  auocess  of  orgot  in  arresting  homorrliage  after  labor  Boon 
to  its  U90  In  utorlne  liumorrlmgea  in  other  than  parturient  or  prcf^ant 
women;  and  the  next  fitep  boyond  thut  n-os  ita  employment  In  other 
kemorrbagca.    In  all  forma  of  hemorrhage  In  vrlitph  no  direct  local  ap- 
plication can  bo  made,  ergot  i«  to-day  prolwbly  tho  nioitt  gunorully  OMd 
remedy ;  and  o<ren  when  local  appl!cnlio:M  can  hv  aaiAo,  ergot  may  often 
bo  oxbibitod  internally  as  an  nc^untnt  to  tbo  local  Htyptic.     It  Is  that 
employed  in  mmorrh^gia,  in  ha-moptj/sis,  hoMrrhage  from  the  yinw,  i 
tpiitaxis,  etc.     Krgot  acts  with  CApuciid  rapidity  and  efficiency  In  tliuM 
caoes,  if  giron  hypodcrmically :  lued  in  thia  way,  (he  nuddennciu  of  th>  ■ 
rMult  in  hfemoptyii*  i«  somotimos  surpri.fing.     Even  when  tho  hoia^| 
rhago  is  apparently  dependent  upon  a  dyncroaiB,  as  in  pvrpvrn  hannj^ 
rhatjiea,  the  hypodermic  injection  of  oigotin  may  protluce  the  happiest  | 
results  (cases,  Jirit.  Afftt  Joiim.,  ii,,  1874;  I^ita.  Med.  Times,  v<J.  v.). 
Tho  value  of  the  'h-u^  in  homorrhnfte  is  no  doubt  dopendent  upon  iu  ' 
[lower  of  eonti..'  lir.  :  the  email  voeiaols.     In  colliquativo  night-tttwtt 
dt]..'  tn  r.lr  i!l...|  ,,(■  (lie  blood-ressola.  ergot  ia  »  most  efftcieut  r^imt 

Aili-.l  !ii  .'  ij-c  in  hemorrlitiL'g  ia  th^  employment  of  ergot  i 
largement  o:  il>  ./ivn  fi-oin  \  :lii  <u-  caoses.  I>r.  Da  Coatawns  tlio 
to  suggest  I  bypoiiormio  iiiJL-<;ilijris  of  the  drug  for  this  purpoiw,  an 
claimit  to  liavo  oven  cnre^l  truha^mia  {Amer.  Jovrn.  Mrd.  &•>.,  Jan.  I 

It  was  tho  nuppnaed  aetlon  of  ergot  upon  the  muscular  fibrea' 
thowallit  of  tho  x'c*tela  that  led  Profcsaor  Langenbeck  to  try  ilie 
of  tho  hypodermic  injection  of  the  remedy  In  aneurism.  The  mutt 
obtained,  n*  roportcd  in  the  Berlin.  KUa.  Woehtntchr.  (vi.,  18C9), 
surprising.  How  fnrMurgeonA  have  followed  up  ihia  matter  I  do 
know ;  but,  according  to  Dr.  Paul  Vogt  {Btrtin.  Klin.  Woehi-nsckr.. 
Knrch,  1872),  Schnciilur  has  cured  a  cose  of  femoral  aDOnriem,  aad 
Duloit  one  of  the  suhclavinn.  Vogt  has  himself  omployod  tho  remedy 
HUCCOBsfVilly  in  a  very  severe  case  of  varicoso  reins  of  the  logs,  of  maar 
years'  standing.  The  remedy  is  injected  Into  tho  immediate  neighbor 
hood  of  the  aneurism  or  varix,  one  or  two  grainif  of  the  extract  of 
ergot  being  employed  every  day.  A  good  deal  of  local  swelling 
hanlncta  is  induced,  and  the  good  achieved  has  probably  boon  ai 
Ike  rcault  of  the  local  inflammaiion. 

Vciy  nwny  years  ago,  Dr.  F.  Ii.  Bnvlan-Fontayral  proposed  (Jbnn. 
dea  Set.  m^.'praiiquet  de  Montpettier,  tomes  vi.,  vii.)  the  use  of  e 
chrottie  dgtenlery  and  diarrKira,  on  account  of  its  power  of  eaasing 
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traction  of  tho  capillaries ;  and  Uassolaz,  iu  im  opidcmic  of  chronio 
diarrhcea  among  iho  Kronch  troops  aorvins  in  tho  Bust,  found  (Imt 
the  auggeetiOQ  was  vrell  timed.  Although  Barlan-Fontayral  aftorwnrda 
published  a  book  {L«  Stigle  ergoti  a  tie  I' Application  de  VErgoliM  A  la 
Gtre  de  la  Dysentirie  et  de  la  Diarrhee  chroniques,  Slootpollior,  IS58) 
upon  the  eubjDot,  it  attracted  liltle  or  no  attention.  In  1871,  Pro- 
fosaor  A.  Luton,  of  Rheims  {Oai.  Hebdomad.,  Oct.),  etatod,  at  somo- 
thiog  now,  that  be  had  used  ergot  with  ronutrkablo  succeas  in  a  violent 
ftnd  protracted  epidun^io  of  dyKntery.  Successful  cases  of  chronic  diar- 
rhaa  are  also  reported  by  other  observers  (see  Schmidfs  Jahrbdcher, 
Doc.  1871  i  Lancel,  1876,11.409):  so  that  trials  of  the  remedy  ahould 
be  Diade  in  all  obiitiuato  casos. 

Aiiothur  vinplo^-invnt  of  ergot  for  the  purpose  of  restraining  excea- 
^0  accretion  is  in  i/alactonhiKi,  in  which  affection  it  tiiabocn  used 
witK  Bucowa  by  I)r.  Jio  Goiiffro  (BulL  TMrap.,  t.  IxxvU.  p.  382),  who 
was  lod  to  employ  i^  by  an_o]mi[QkliUin  of  Dn.  Poyet  an<l  Conimar- 
iaoni~(Annairde  la  Soc.  de  Med.  de  Saint-Elirnne  et  de  la  Loire,  1863) 
that  wot-uurocH  fed  upon  orgc>tLx«d  broad  lost  their  milic. 

The  action  of  ergot  upon  tho  btood-votwoU  uuggcsttt  its  employ- 
ment in  those  cusc«  in  which  there  is  local  or  general  dilatation  of  tho 
TGSsols,  I  have  used  it  in  pulmooio  congoetion  with  apparent  good 
results,  and  it  has  been  highly  lauded  in  the  first  stages  of  pneumonia 
by  several  clinicians,  espeoioUy  by  Dr.  J.  E.  Kelly  l^Med.  RetjiMer, 
1887),  as  giving  iinmodialo  relief  when  injected  hypodcrmioally  in  low 
forma  of  ;pvlmonar^Jt,i/^igmia,  such  a«  occur  in  typhoid  fovvra.  It 
will  probably  also  be  found  of  sorrice  m  »  vAAO-motor  stimulant  Ed 
$\trgical  shock,  and  It  baa  been  U8od  with  a.t^vr[od  good  rcsulu  against 
ggretf af  eongestion  following  injuria  to  tho  head.  Iu  crnie  of  apoplexy, 
by  Increasing  the  blood-preasuro,  it<  londoncy  i«  to  do  barm  radier  than 
good.  It  baaaW  bocn  especially  oommcndcci  in  comjustion  of  the  tpinat 
eord  by  Brown-S^nard,  Hammond,  Board,  and  ullior«,  and  1  have  my- 
aelf  used  it  with  ku  tin  faction.  Dr.  Hampol  (Practitwrter,  vol.  i.  p.  3S3) 
recommends  it  in  ichoopiny-cough.  Mr.  Woakc«  beliovo^  lh«  pain  of 
nevral'jia  (Ibid.,  p.  357)  to  bo  duo  to  congestion  and  serous  «S\i»ion  into 
the  nerv»4iheath>«,  and  ha«  uHod  «rgot  with  asserted  good  resulta.  Dr. 
Daniel  H.  Kitchen  (jlmi^r.  Joum.  of  Irurtn-,  July,  1873)  has  omployoi)  it 
with  groal  kuccom  in  headaches  of  tho  most  diverse  and  oven  opposite 
orig^*ns,  and  hsH  ciirvd  (?)  epilepsy  with  it.  In  tho  latter  disease  he  con- 
tinues its  use  for  months.  Dr.  Dehenno  {Munich  Md.,  xLv.  SO)  states 
that  he  baa  obtninod  most  remarkable  effects  in  the  relief  of  diabetes 
by  lubcuuinoouK  injections  of  ergotin.  The  action  in  the  relief  of  the 
glycosuria,  thirst,  and  polyuria  is  usually  immediate,  but  tn  most  eaaea 
tbe  itymptome  return  upon  the  cessation  of  the  treatment,  although  in 
one  instance  the  elToct  was  perraationt. 

In  1872  (Berlin.  Klin.  Wocheiuiehr.,  Juno  17),  Professor  IliMobrandt 
announced  that  in  nine  cases  at  fibroid  tumort  of  tite  utenis  he  had  Ubod 
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vith  tbe  utinoat  advanta^B  ^fyppdapnto  injpqtmng  nt  i\f^\if* ;  ogdjUt 
m»ctioe  b««  boea  foilowad  very  wiildy  on  IhJB  contlnept.  It  is  Bcaroeljr 
to  bo  doubted  that  cores  are  soraetimca  effected ;  but  probably  In  tbo 
iDAJority  of  caacA*  tlio  drug  sJinply  les.icu.i  the  utvrino  congoaliou,  and 
does  gaoA  precUuly  a&  it  does  la  cAwwig  tubofvie  metritis  and  Ja  wfrfiipa. 
JHtiw  aad_  h^ertrophy  of  the  vtOiU  (Uvadows,  Practitioner,  vol.  i.  p. 
I<i6);  it  may  be  that  soiuetimoa  it  etrapgies  tho^roinJ|;>  by  catiainff 
uleniie  conlrac'tioas.  If  the  latter  bo  tbe  caso,  a  euro,  as  is  8uggiwt«d 
by  Profoaaof  T3ood«ll  {Proceed.  Med.  Soe.  of  Penjuylvania,  1873),  is  to 
be  expected  from  the  remedy  only  in  mural  and  Rubmuooid  tumors, 

An  objection  to  the  motliod  of  Hildubmndt  is  tJ>o  groat  p«in  and ' 
local  inflammutii>n  whicb  ollon  nuult;  and  Goodell  proposes  as  s  sob- 
atituto  thi)  uiio  of  enumata  or  suppositorios  contuiniug  the  drug. 

Some  yc«r«  ago,  lod  by  a  fancied  roscmbiouce  between  tbe  physio- 
logical action  of  orgot  and  that  of  <}uinin«,  Dr.  Dubou^  proposed  the 
fungus  as  a  succudunoiim  to  tbo  alkaloid  in  tnalariai  /even,  and  la 
support  of  his  viows  liu  published  a  book  ootitlod  SeeJurdui  tur  lei 
Proprietie  tkerapcntiqucs  du  Seigle  ergote.  Puis,  1873.  He  brooglit 
n>rvnird  some  ovidonco  of  the  value  of  tbo  romedy;  but  tbe  latter 
bas  shored  tbo  fate  of  the  oldor  subsliuitee  for  tbe  Soutb  American 
specific.  Dr.  Th,  Clemeos  {Deutiehe  Klittik,  18C5,  p.  267)  afflrma  titat 
ergot  niTords  tbe  most  potent  relief  in  tbe  ammonJaeal  egstorrhwa  ot 
paraplegics.  Uo  gives  it  iniorDally,  but  ospeoioUy  osea  iojeotloiu  into 
Ibe  bladder  of  a  solution  of  ergotin  (gr.  ii  to  fjv).  ffryrttli^  ^gppori- 
torie»  are  osaerted  to  be  of  great  value  in  A^morrAeiis  (_Jf.  F.  Mei. 
Record,  xvi.  &G3).  I  have  u^ed  them  in  one  or  two  OOSM  wilhoot 
benefit. 

ToxiooLoor. — Enough  has  already  been  said  in  regard  to  the  acote 
poisoning  by  ergot,  oxeopt  it  be  to  slate  tliat,  n-hon  aborUon  is  tlireat> 
cned  IVom  Il«  !nge«tion,  in  tlie  mainlctiancu  of  jKirfvct  qniot  and  in  tba 
freo  axbibition  of  opium  are  to  be  found  all  the  nifaaunis  of  relief  at 

Since  tbe  days  of  Galon,  tbore  have  swept  over  laigor  or  smaller 
districtjt  of  Kurope  epidemics  of  duoasw  which  have  been  attributed  to 
ergot.  In  many  parts  of  Europe  rye  bread  forms  tbo  great  staple 
article  of  food  of  tbe  lower  cisseee.  It  always  containf  a  smaU  qoaO' 
tity  of  ergot,  but  not  enough  to  have  any  deleterious  oflToct  open  tbe 
health.  When  the  summer  is  wet  and  cold,  the  rye  becomes  veiy  ox- 
toDsively  orgot  izod,  so  that  the  fungus  cunetitutos  n  large  proportion 
of  tbe  matorials  entering  into  tbe  bread.  It  is  under  these  ciroani> 
stances  that  there  oceur  tbose  epidemics  of  ergotism  or  chronto  ergolio 
poiaoiiiog  which  have  been  recorded  from  time  to  time  since  tbe  days 
of  Galen  and  of  Ciefiar.    It  is  not  always  the  rye  that  causca  then 

■S»  Am^.  -lUr.,  .V«(.  Sri.,  JdIjt,  18;t  [  Amrr.  PfttttUloorr,  U%T.  I*T*.  H*7.  ti'i, 
Autwl,  1*T«;  ClMe,  April,  IS't)  Lo-cal,  Hiijr,  1413)  dticxfv  Hid.  Jmn.,  m*itti  w 
pnUlf  Dr.  hjtari-t  Aidnm,  n«M.  Am^.  Mtd.  AttBt^  ml. 
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fKghtAiI  lOMW  of  liru,  a«  lluusingor  (Journ.f&r  Pharwakoilyn.,  lid.  i.  p. 
406}  hmi  trocod  oim)  epjtlomiu  to  itiMiwod  oate.  Itoforo  guinjf  rurtheri 
it  ■eonui  propor  to  stale  thai  'Frousaosu  and  l*idoux  assort  thnt  thorn 
•iridtimica  uro  not  dupoodont  upon  any  epociflc  action  of  orj^t,  btit 
are  uithor  i-pidumics  of  blood -diHcnaos  or  simply  tho  riMults  of  im- 
proper and  IniiuSiciant  food, — tho  outcomoa  of  poverty,  wrotclicdnww, 
and  famine.  It  socms  to  me  indUputable  that  Bomo  of  tho  varioua 
epidomivs  which  have  boon  rocordcd  wcro  of  tbia  characior,  hut  cop- 
lainly  it  is  no  loss  indisputable  that  others  wore  not.  Moroovoi, 
numorouB  ecatterod  ooaos  are  on  record  in  which  a  few  poraona  or  a 
fhmily  have  been  afTocted  with  ci^otbm  unmistakably  traceable  to  the 
U80  of  bruad  lar)j[cly  conipo.tcd  of  iho  ftinguB,* 

The  scope  of  the  present  n-urk  Im  Huch  a^  to  forbid  my  entering  into 
an  cbiborato  discussion  of  tliu  upidcmlca  of  ergotism,  osipeciiilly  as  the 
subject  haa  no  proctlcnl  bearing  ho  far  as  the  American  profession  Is 
concomod,  nince  the  aliMMico  of  ducp  poverty  is  so  complete  En  our 
country  that  no  one  would  fcod  on  hirgely  ergotlxod  broad ;  and,  In  fact, 
no  case  of  ergotism  hnaasyot  be«n  recorded  as  occurring  In  the  United 
Stalw-t 

Thoro  arc  two  variotioa  of  ergotism, — tho  Kpaamodic  and  tho  gan- 
grcDOO*. 

Gangrenoui  trgotism  ha«  boon  especially  obsorrod  in  France,  and  is 
beiiOTod  to  bu  Uio  sftmo  ok  tho  J^ais  Sneer  or  tho  Ignis  SaiMi  Antoiiii 
of  the  Uiddlo  Ages, — an  affection  which  in  922  killed  forty  thousand 
porsons  in  Southwestern  France,  and  in  1128-29  foui-teen  thousand  in 
PftHaftlono.  It  generally  ooniinonces  with  itohlng  and  formications  in 
the  ftet,  severe  patn  in  the  back,  contractions  in  the  rousolea,  naosea, 
giddiness,  apathy,  with  abortion  in  pregnant  women,  In  suckling  womoa 
drying  of  tho  milk,  and  in  maidens  ainenorrhcea.  After  some  time, 
deep,  he«vy,  aching  pains  In  the  liinbH,  nn  inlcnMc  feeling  of  coldness, 
with  rxiiil  colducsi)  of  thv  cinrfucu,  profound  upalhy,  and  a  sense  of  utter 
woarincss,  develop  theinM]lve.-i.  Tlion  a  durk-rcd  spot  appears  on  tho 
nose  or  on  on«  of  the  extremities ;  all  scnmitan  ifi  l<Mt  in  tho  nfTocted 
part;  the  skin,  perhaps  over  a  largu  iturfnoc,  aiwumM  a  livid  rod  hue, 
and  in  thv  foci  of  local  chnngus  biillni  filled  with  eunim  appear  The 
adynamic  symptoms,  in  severe  cnaos,  deepen  as  the  gangrene  spreads, 
until  fiiudly  donth  puts  an  end  to  tho  scene.  Very  genomlly  tho  ap- 
petite and  digc«tion  aro  prosor\'od  to  tho  last,  and  not  raroly  there  is 
an  almost  ferocious  hunger.  Tho  gangrene  is  gencrully  dry,  the  parts 
withering  and  mummifying;  but  somotimoa  it  b  moist,  and  pynmio 
symptoms  may  even  bo  developed.    Of  course  a  very  largo  number  of 

'  For  ui  uKount  of  m  iddiIatp  e|>M4rri^«,  too  i>«i»j«aA,  Art\,/,  Kti»-  MtJ-*  iixiLL,  3<A, 
f  Atj  on*  npMUltir  iolTtoit*!  In  th«  lulyml  nill  And  Iho  lltHmlur*  rsry  nell  repn- 
•itBtid  In  tba  rtfnODOH  oi  I>rur*BOr  filillfi'i  wotk  un  T1i<r*|igul>i«.  lo  nlilsti  mtj  lis  addol 
Ilaib«a4'a  book,  qootei  DD  Iha  pniloui  ft*.     For  ib«  raulor  at  Uarm*n,  *  *M7  OMoIlal 
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OOMM  do  not  tflrminato  in  iloatb ;  but  iho  i»irt  immcdtatolj'  «(rect«d  !• 
gODontlly  lost.  In  tlice«  cases  tbo  tooo  most  gonvrnlly  »ro  the  porUoo 
dostroyod,  but  it  mny  bo  any  ono  or  all  of  tbo  oxtrumiliM;  and  the 
notio,  lips,  oars,  and  oven  t^e  buttocks,  aomoliroo*  botu-  tbo  brunt  of  Om 
diaordcr. 

Spasmodic  ergotism  may  in  the  Itghtoet  casos  bo  nmnifteUHJ  only  by 
itching,  formications,  numbsees,  or  oompleto  anmtthutiin  of  tlio  fingon 
and  toes  or  of  the  buttocks,  and  by  gastro-iotoatinal  irritatiyn,  as  xhowa 
by  colic,  vomiting,  diarrlioja,  or  constipation,  and  withal  a  mvoiMua 
hunger.  In  more  severe  cases  these  manifeetations  are  intonsiliod,  and 
spasroodto  symptoms  appear,  violent  and  painHil  tonic  coDtmcUoiu 
affecting  especially  the  flexors  of  the  exircmitios,  intorniptod  at  tiuMa 
by  intervals  of  quiet,  but  gradually  growing  into  sovoro  gonornl  tetanic 
parox^'sms,  with  opisthotonos  and  omprosthotonos.  In  tbo  intonmli 
thoro  ara  very  generally  muaoular  tromblinge,  and  na  the  caso  progrossce 
Uraro  are  developed  cerebral  manifesUtions,  such  as  diaturbanooa  ti( 
viaion,  photophobia,  obramopsia,  bemiopia,  and  periodic  amblyopia  and 
amaurosis,  giddinMs,  cataleptic  and  epileptic  paroxysms  with  or  with- 
out loss  of  conscioUHnosA,  dolii-lum,  and  idiocy,  tiastto-intestinal  symp- 
toms aro  always  very  marked,  but  with  ihem  is  a  obaraotcristic  ravenow 
htuigor  and  a  longing  for  sour  food  and  drink.  The  skin  la  earthy  or] 
yellowish  in  tls  lint,  and  is  often  opottcd  witli  boils  or  pustules  or  soml- 
gangrcnoua  veslclos.  Death  is  apjiurcntly  onuscdJiyJUtliauaLuiu ;  and  in 
tboM  that  roco\-or,  various  k)cn)  panilywin,  habituaLajiuiii*,  AQiAUGaiif, 
montAl  nbonntJons,  or  oven  idiocy,  olXun  i^nain  through  lifo.  In  a 
£bw  fia.<tw  Uio  symptoms  ore  still  more  violent,  and  tbo  xp\aa\  and 
eorobrnl  dUturbancM  soon  lead  to  douth. 

In  some  epidemics  of  ergotism  (tuugues  have  boon  a  mixluro  oClhe  , 
BpaKmodio  and  gungrenoiis  forms  of  the  diacoso. 

~Xdmini]{Tiution. — Ergof  may  be  jpvon  in  poivdor,  bat  at  prvaanl' 
this  molliod  is  vorj-  rarely  iisod :  the  doao  is  half  a  drnchm  to  two 
dmcbms.  The  U.S.  Pharmacopicia  recognizes  a  wine  {  Vinitm  Ergota, 
— 1  u>  6.6)  and  a  fluid  fjdract  (_Extractum  Er^M  Flutdum).  The  Cnt 
of  thoM  is  ft  good  preparation  for  internal  use,  and  may  be  ndminis- 
lewicl,  AS  an  ccbolic,  in  doses  of  half  an  ounce  to  two  ounces.  Tbo  tlnid 
oxlrugi  is,  howorcr,  profcrablo.  The  usual  ocbollo  doae  ta  one  to  two 
draobms.  Ip  norvwm  dmcasos  tnuch  hirgor  dosoa  are  ragubned :  thw. 
in  congestion  of  tho  Hjiin.tl  cord  t  tisually  be^in  with  half  an  ouDOCi 
and  increase  il  tu  an  nunce  three  times  a  day,*  Of  Iho  soM.allod  Er^in 
two  varieties  have  l>oon  proposed,  that  of  Bonjean  and  that  of  Wiggwi. 
Boiy'ean's  ergotin  is  inodo  by  exhausting  Iho  etgot  with  water,  evapo- 


•  tl  wmild  ■ppsar  Ibsl  incnMInKK,  oirlag  Is  idiMjrDanwiw,  «««!  iib*!!  laoiinU  of  c»pl 
sow  Biwli  diXurbuDM.  Thu..  Dr.  R.  B,  Fnulkovr  I«p«rt*  (AVw  Kor*  V.d.  Jtwr^^  J«M 
It,  IHHt)aiSkH  In  iibicii  ■  Sulilnghm  of  Ilia  fliiitl  Mlnol  maati  (TMt  •hB|iln*M, *««llia| 
Mill  redotM  of  till  (Ml.  Had  liolMil  frlokllns  of  (ha  «ili««ltlM^  prabaUjr  w  ib«  «gM«Mrf_ 
gaHfia  irtluUtm, 
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ratinj;  to  tho  oonuwUsnc)-  of  a  nypuj),  precipitating  the  albumen,  gum, 
«to.,  with  an  oxccwi  of  alcohol,  iloctiiitiug  the  clear  liquid,  and  erapu- 
rating  to  tho  consistoncj  of  n  noft  cxtraoL  Tbi»  ei^gotin  is  bolievod  to 
bo  about  t«n  or  etovon  timon  a«  alTOiig  as  ei^t,  fivo  or  six  grains  of  it 
roproBonting  about  a  drachm  of  tiio  drug. 

Tho  orgotin  of  ^V'iggcr*  Bimply  coiitAinfi  overj-thing  In  tho  ergot 
-which  is  ineolublo  in  water.  Kohter  (Virchow'a  Areliiv,  Bd.  Ix.)  has 
proTod  thai  Wiggora'*  preparation  haa  no  iiifluonoo  upon  the  oircula- 
tion,  but  in  toxic  dosce  produces  violent  conrukions.  It  ought  not  to 
be  «R)ployod  ttierapoutioally.  Bot^cnn'it  orgoiin  ia  that  ottuully  kepi 
in  our  pharmacies,  and  reprasent*  all  tlio  rirtucs  of  the  remedy,  Thu 
officinal  ej^ract  of  ergot  (Extractum  Eryottr,  U.S.)  ia  w*  good  for  hj-po- 
dcnuiu  use  as  Bonjcan's  orgolin,  and  in  all  respects  rvproMcnta  tlie 
drug  therapoulically,  Ita  etrongth  ie  five  lirnM  tknt  of  ibi^  fluid  ox- 
^^t;  when  UMod  bypodoriDically  fivograin»  sliould  !i '  ii  <:  >  I  in  five 
mininiB  of  glycerin,  ten  minims  of  boiled  water,  ani  li  iir  n  :i>iiiK:!  i>f 
carbolic  acid,  «ud  filtered:  the  danger  of  severe  l'-"_:il  trmblj  i-  ulso 
leoaoncd  by  plunging  the  noule  of  tho  eyringo  deeply  into  tho  mtts- 
cular  tissuea. 

GoMSTPii  Radicis  Cobtex,  U.S. — The  root  of  the  ordinary  cotton- 
plant  ia  asBortad  to  bo  uned  by  the  nogroca  in  rariouB  portiona  of  the 
South  as  an  ah^rtj/ncient,  and  Dr.  Bouchello,  as  long  ago  aa  1841,  claimed 
fin-  it  medlMl  pi-operlicH  similar  to  tliowo  of  ergot.  Ithafl  not,  howorer, 
come  into  geneRil  uno,  and  our  knowledge  of  ita  properties  is  at  present 
vor^'  KCanty  and  uncertain.  In  thu  experiments  of  Dr.  I.  C.  Martin 
cnormouH  doxcit  proilticod  h<Mirinci>«  and  stupor  in  both  frogs  and  mam- 
mals, but  did  not  cause  abortion  in  pregnant  guinua-pigs  and  rabbits: 
aeither  the  spinal  cord,  tho  muscles,  nor  the  nerros  wore  aRuctod  (Amcr. 
Joum.  Mot.  Sci.,  Jan.  1SS2);  but  Dr.  U.  I.  Garrigiics  h:is  found  it  a 
most  •orvtcoablo  agent  in  arresting  homorrhago  and  amoliornliug  tho 
other  symptoms  in  ut«rino  polypoid  and  fibroid  tumors,  and  even  in 
uterine  cancer.  lie  insists  that  tho  commercial  fluid  extract  ii>  inert 
ia<l  tho  decoction  muBl  be  freshly  prepared  (^art.  Bult.  Clin.  Soi:.  New 
York,  Jan.  1887).  The  ox^-tocic  dose  of  a  decoction  (Jiv  in  a  quart  of 
water  l",iilrd  to  n  pini)  ja  atatod  to  be  a  wTnogTns^ifnl,  ti">  W  repealed 
eyon,'  lliirty  niinuU";  u^  neoeSBSry.^Tht.'  ivmuily  1j;i-  III-  :'■■!.  I,  v'lniiiiiyod 
in  attUKcrrkaa  and  in  Jifsmenorrhtea,  in  which  diittasos  from  three  to 
&va  grains  of  a  solid  aqueous  extract  have  been  given  three  times  a 
day.  Tho  Jluid  extract  (Kxtractum  OosnypU  Radieis  Flmdum,  U.9.)  may 
bftuaod  ija  dosea  of  a  fluidraehm. 


The  Smut  of  Titdian  Corn  ( Pirfilayo,  TJ-S.)  appeaw  to  have  active 
medioinal  properties,  and  Khould  bo  invest igatod.  It  hai«  been  u-sed  with 
aUoged  suoceas  in  uterine  inertia  during  labor  by  Di^ardin-Bouuinet^ 
fBuU.  Therap.,  xdij   8!>).    Dr.  James  Uitchell  has  found  thiit  in  tho 
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frog  the  ustilago  maidiB  abolitihos  Bonsation  and 
voluntary  motion;  he  statoa  that  roflox  action  ii 
when  motor  Derros  and  muscles  arc  still  active,  i 
the  first  influence  of  the  poison  is  upon  the  sens 
norvoua  system ;  late  in  the  poisoning  the  whole 
iuvolvod  (Therap.  Gaz.,  ii.  223).  It  has  been  on 
dolphia  Hospital  during  labor  by  Dr.  W.  A.  N.  D( 
that  in  doses  of  one  to  two  drachms  of  the  fluid 
marked  inftuonco  upon  the  uterine  pains,  incroai 
f^o^oncy,  and  duration.  He  claims  for  it  that 
prolonged  tonic  contraction  as  does  orgot.  This 
(Consult  also  N.  Y.  Med.  Joum.,  zxiv.  654 ;  Seht 
elxxii.  p.  19 ;  Centralbl.  fir  Med.  Wissench.,  1876, 
Times,  1879-80,  xi.  434). 


FAMILY  IX.-SIAX.A.GOGUES. 


SiALAaoooBS  aro  modicinos  which  incniaso  tho  ftow  of  snlivn  and  of 
tho  buoeal  mucus,  Various  substanciis,  eucli  a»  mcrcar}',  when  taken 
internaUj-,  atfoct  the  mouth  aod  iU  tributary  glands  tn  such  n  way  ai* 
to  prouuoe  saliration  :  these  substaociw  aro,  howevor,  n«vor  omployod 
in  medicine  for  this  purpose,  so  that  practicaUy  slalagoguM  nro  local 
nmedies  acting  by  the  inductjoo  of  a  loMtl  impression  oo  Xi*o  mouth. 
The  influence  which  they  oxort  is  «  BtinniUot  ono,  and  most  of  thorn 
aro  more  or  leea  irritant.  They  are  osed  to  ofewt  two  distinct  purpos^a, 
Rjriffgf  tiiem  aiaeolved  in  iLo  hniin  dms  orer  ""ti  jjimntly  "tijmfi^o 

t^a  maooiM"  membnioee  not  only  o?  the  mouth  hot  also  of  tho  fiiuoo» 
mToI"  tbrepiglottia.  Otker  sial&gogaoe,  by  exciting  a  vory  great  flow 
of  saliva,  seem  to  lesson  tho  oongeetjon  of  tho  part. 

In  reference  to  the  first  of  them  ntodoa  of  action,  sialaeofiuus  aro 
omployod  in  relaxed  conditions  of  Uie  mucous  momFntDfljjf  tho  fatHQS. 
and  even  oT  lEo^arynr.  Chief  among  tho  substancnesQusod  Iscu&ti6«, 
which  when  atowiy  chewed  in  the  mouth  exerts  a  very  decided  local  in« 
^wmeo,  and  la  uael^l  inrejajiatiflji  of  the  faucosj  of  the  nvnla,  and  eren 
of  the  upper  portions  of  the  larynx.  Kiiln  r  in  iht-  rum  of  thobewfiea 
OT  madeliiti^  V!Tjyu;T'->.  on^i.^it'  w  mnrli  ii-i'il  I'V  puliiiL:  apcakors;  and 
la  the  \ofir.''  .'I--.;:  I'-.iii.  1  'li  .jiiiiid  iM'ii",  Ml  -  ■!■.  ..|  1,-i'  ui-  rilight  Ipflttmipa- 
tJon,  It  ia  ofirii  '.it;.  I  i:li  :i-(it.  Tlij-i  i  J -h  iliL'ir  ih-jili'ti  i- y  iiilriL'noe,  siala- 
goyuea  aro  .I'xu.'djin'-.  u-hi.'IuI  ::i  uJlujiu^;  rhciiiiuiUc  lyoihiic/ti,  ttg^tbor 
'b^HnM*^'"  i''''^'  -^ "■'■'-  ^il'i'iil  Un' jaws. 

PmKTaaiDf,  or  Pellitory,  Is  tlie  imIu.  t  of  Anacyclus  Pyrothram,  a 
small  herbnceou!*  perennial,  gruwing  in  llio  neighborhood  of  the  Medi- 
terranean, ll  in  a  flinall  root,  about  the  tiine  of  tho  little  finger,  wnnldod 
longiludinally,  light  brown  oxtemuliy,  with  bright,  nhining  spots  on  tho 
surface,  hard,  hritllo,  with  u  rotiinuid  nulialed  fracture.  It  is  inodorous, 
and  when  chewed  ia  at  firr«t  almost  lattu-lcsM,  hut  soon  buoomcs  acidulous, 
saline,  and  acrid,  and  produces  a  vvry  persintent  burning,  tingling  sen- 
sation, which  Ih  accompanied  by  a  profuse  flow  of  saliva.  Half  adnichm 
to  one  drochm  of  it  may  he  chewed  at  a  timo  Id  jMiinful  rheumatic  nffti> 
tjons  fif  jy^-  f^r-f-  \nJpatKqche,  in  relaxation  of  fJOTBPgftipg'd-hrBtmtlR'r 
disorders.  Taken  internally  In  excoM.t,  it  acts  as  a  narcutiu  irriinnt, 
fllly  minima  of  its  tincture  having  cauitod  ga^tro-intcninal  irritiiiion, 
with  violent  convulsions,  which  nearly  proved  fatal,  in  a  child  three 
aod  a  half  years  old  {Practitioner,  xvii.  86). 


FAMILY  X.-ERRHrNES. 


Tbesz  are  Bubstancos  employod  to  act  upon  tbo  mucous  moi 
of  the  noeo.  Strictly  speaking,  tho  term  should  bo  applied  only  U 
drugs  which  are  used  to^ex^ito  accretion  in  the  nyftl  pimsqm 
brane.  Such  remodios  are,  howevor,  so  rorclj  used  as  to  be  b; 
BOlvoe  scarcely  worthy  of  notice.  Tho  emplo}'ment  of  irritating 
to  arouse  the  ncrvo-contres  by  stimulating  the  norvoa  distribi 
tho  nasal  mucous  mombrano  ifl  a  yory  olO  and  a  very  iwpular  c 
i^OeUtajt^aZfj,  or  preparations  of  hartshorn,  so  much  used  by  la 
£.  flight  stimulant,  and  by  olhere  i^  reviving  t.ljopn  wUp  ^i-fl  mi 
from  or  threatened  with  fainting,  act.  ii)  this. Jiuuuier.  The_im 
held  close  to  the  upjtfils  brings  abput  Jibfi_ppiM'^if"i  ^SLttKJfflf 
qtJTffn luting;  aftioa  ou  the  circulation,  but  by  irritatiflg  the  nasal ^r 
t^embrane,  as  is  prpyed  by  the  rapidity  ^f  jte  iufluoace  and  by  I 
ceedingly  mmute  quantity  which  will  sometimes  act  efficiently, 
use  of  hartahom,  especially  ^tjlh  young  children,  it  is  neceaaary  b 
ciB5J.j:aro,  lost  injury  be  done  to  the  delicate  mucous  mombrano 
only  crrhino  used  for  the  purpose  of  influencing  affectioDS  of  tfai 
paseagcB  thcmsolvoB  which  is  worthy  of  mention  hore  is  cubebs. 
iVcoly  snuffed  up  in  powder  is  very  usoftil  in  acute  coryza,  aftor  tl 
Btago  of  congestion  and  dryness  has  passod  away. 
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FAMILY  Xr-EPISPASTICS. 


G) a H/<T-i'rTifa(<<m.— Almost  from  limo  immomorial,  physiciana  b*T« 
bolioTod  thttt  morbid  procoMca  in  docp-sontod  or  euperflcinl  orgnna 
could  bo  modified  by  irritftlion:!  nrlitioinlly  iiidticod  in  diatnnt  pnrta.  To 
tho  drags  used  for  producing  thoHo  romcdinl  Irritfltlom  tho  naniailf 
TOTulsivpe,  or  counlor-irriUnlB,  boa  bo«n  given,  tlio  proccaa  being  cnllod 
roTulsion,  or  countor-irritiition.  Lntlorty,  the  vnluo  of.thMO  rcmodjos 
in  diaoMO  hn?  boon  qucslionod,  clilofly  bocauao  not  only  wore  tbo  no- 
ceptoil  theories  of  tboir  action  dcomod  untruo,  but  aha  any  cxptannlion 
of  how  thoy  do  what  is  claimod  for  thorn  was  itaftoHod  to  bo,  tn  tbo 
present  state  of  our  knowlodgo,  inconecivablo. 

Evidendy,  in  studyini;  tbo  matter,  tho  in<iuiTy  should  bo  divided  Into 
tvo  parta,  and  fact  should  bo  eoparutod  fVom  thoory;  tho  effort  being 
made  to  nscorutin,  flret,  whether  oxpoHcnco  does  or  doos  not  demon- 
atrate  Iliat  it  is  possible  by  an  irritation  to  affect  a  distant  part  which 
hasnonpparent  connection  with  tho  scat  of  tho  new  irntation ;  secondly, 
whothor  tho  facta  taught  by  cxporicnco  are  in  truth  irrocon citable  with 
roaton.  In  rc^ird  to  the  first  part  of  this  inquiry,  it  sooms  to  mo  in- 
dixpulnblc  Lhitt  experienco  doc»  teach,  In  tho  moxt  unetiuivocal  manner, 
thi»t  an  organ  nuy- .la  .nl^sJed  though  a  distant  part.  There  aro 
phyniologieal  proof^  of  thlA,  which  It  h  onTy  nocoasary  to  allwlo  to: 
auch  is  the  i^lion  of  tho  ntor"»  ami  the  mammary  glanijg-  Tho  proob 
which  may  bo  dniwn  frr)m  diptcnse  lire,  however,  much  more  numorovs 
sod  stribing.  Thus,  it  is  well  known  that  in  mumps  there  may  bo 
relief  of  an  existing  irritation  o_f  tjio  salivary  gl^ml  hja  now  irritation 
pf  the  teatos;  in  gout,  tho  swelling  of  tho  too  will  mlieve  the  die- 
ordored  digCfltioTi,  cte.  If  it  bo  aflirniod  that  thoAO  phenomena,  happen- 
ing during  the  exialonoo  of  a  blood-disoaae,  arc  sui  genfrig,  tho  objection 
cannot  bo  made  to  tho  paraplegia  produced  by  the  irritation  of  a  calcu- 
lufl  in  tbo  kidney,  or  to  Iho  hcaducho  duo  to  tbo  irritation  of  tho  gastric 
mucous  membrane  by  acid,  or  to  tho  sbouldcr-paiii  of  diseased  liver,  or 
to  tho  amauToaiH  cauaod  by  tbo  irritation  of  a  decayed  tooth.  A  well- 
known  csporimcnt  of  Rrown-t$6qnsrd'a  illustrates  the  point  so  well  that 
It  may  bo  quoted.  Tn  it  bo  found  that  if  ono  sciatic  nen-o  of  •  giiinoa- 
pig  ho  cut,  epileptic  attacks  may  be  produced  by  gently  rubbing  tho 
back  of  tho  car  upon  tho  same  aide.  A  very  curiuuH  instance  of  an 
extomnl  irritation  affo^rting  a  dcep-:<i>atcd  part  is  tho  duodenal  uloor 
produced  by  bums,  capcially  of  the  abdomen.     Tho  pathological  ovi- 

820 


830 


LOCAL  REMEDIES. 


deuce  of  the  trath  of  tho  prcBont  proposition  is  b: 
and  facts  might  be  brought  forward  almost  indc 
irritntioDS  are  capable  of  affecting  the  Ainctioos  an< 
parts.  This  being  true,  surely  it  is  in  the  highest 
suppose  that  artificial  irritations  can  in  a  great< 
controlled  so  as  to  aifect  the  distant  organ  for  goo 

Clinical  experience  has  certainty  demonstrated 
The  value  of  any  individual  counter-irritant  in  tl 
not  the  present  question ;  but  certainly  no  physic 
practice  can  have  foiled  to  see  instances  of  rel 
counter-irritants.  A  cose  of  obscure  brain-trouble 
eut  vrriting,  in  which  stupor  and  a  clear  intelle< 
according  as  the  drastic  cathartic  was  given  or  ^ 
of  abdominal  pain,  or  "  stomach-ache,"  by  a  mosti 
nursery  exijorience. 

From  what  bos  been  already  stated,  it  may  bo 
beyond  cavil — first,  that  we  have  power  to  influ< 
processes  by  creating  e:ttcmal  irritations;  secon 
counter-irritation  exists,  whether  we  can  or  cannot 

Fhysiological  knowledge  is  not  yet  sufBcientI 
OS  to  perfect  a  theory  of  counter-irritation.  The 
dies  is  complex,  but  I  think  can  be  explained  at  Ic 
only  a  certain  amount  of  blood  in  the  body.  If 
opp  place,  it  cannot  be  in  another.  Thus,  the  ( 
after  a  hearty  dinner  probably  depends,  as  do  tho 
in  feeble  persons  under  such  circumstances,  upon 
blood,  and  probably  also  of  nervous  energy,  in 
Now,  by  nrtifieial  interference,  by  determined  st 
cise,  we  can  often  draw  the  blood  away  from  the  ; 
into  tho  cerebrum,  or  into  tho  motor  system,  and 
Clinical  experience  proves  that  we  can  also  revers 
brain  is  excited,  tho  blood  is  concentrated  in  it, 
flammation  ia  throntcncd;  a  drastic  cathartic  ii 
drawn  into  tho  intestinal  canal,  and  by  revulsion 
Certainly  this  is  not  mysterious,  not  inexplicable, 
irritation  cannot,  however,  bo  explained  on  the  a1 
a  probable,  bat  not  a  positive,  teaching  of  mod 
there  are  nerves  which  preside  over  nutrition, — 
nerves.  If  thia  be  so,  it  is  to  bo  expected,  a  jtrion 
tntions  will  cause  reflex  alterations  of  nutrition,  p 
reflex  disturbances  of  tho  motor  functions.  Fu 
trophic  nerves  do  or  do  not  exist,  there  are  vaso-i 
duodenal  ulcer  of  bums  is  a  positive  proof  that 
trophic  or  through  the  vaso-motor  nerves,  extern 
duco  internal  reflex  altorationa  of  nutrition.  Tho 
mia  caused  by  a  morbid  eye  in  its  healthy  fell< 
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itBMd  tooib,  b  anoUier  instance  of  Ibis  rollex  altcnkliun  of  outrition. 
A*t.t)ia  U  trim,  jj^wcnoii  to  me  absuTd  lo  Btat«  that  it  is  imposaiblo  to 
floncoiva  bow  an  external  counter- irritant  can  affect  \h«  nutrition  of  h 
deep-seated  organ. 

It  is  evident  tJiat  in  all  the  caaos  which  have  boon  raontionod  of 
exlemnl  irritation  causing  disease  in  a  distant  organ  thoro  is  no  direct 
communication  bctwoeu  the  part  irritated  nnd  tho  or|;an  nbicb  is 
MOODdariljr  affected.  And  clinical  oxporicnco  confirms  tho  evident  de- 
duction fVon  this,— I.e.,  tliat  it  ia  iinpoaaible  to  determine,  except  hy 
experiment,  where  tlie  counter-irritant  ahould  be  placed  to  affect  mosl 
powerfully  any  giroo  organ.  It  has,  however,  been  clinically  domon- 
Btrated  that  tho  general  law  for  tieep-scalod  pai-tA  is  that  the  revuisaut 
should  bo  put  directly  over  tho  part.  When  a  suporflcini  action  is  d<y 
airc<I,  other  directions  iirc  iiocilod.  Wo  are  indebted  to  Dr.  Anstio  for 
pointing  out  what  appears  to  l>u  another  law, — namely,  that  when  a 
auperftcial  part  supplied  by  tho  anterior  branches  of  a  spinal  nerve  la 
to  be  affected,  the  counter-irritant  should  be  placed  over  the  posterior 
roots  of  the  nerve.  Not  only  can  obstinate  neuralgia  often  be  relieved 
by  this  reflex  notion,  but  also  tlio  inflammatory  obangos  so  often  coinci- 
dent with  intercostal  Douralgia.  Tho  law  seems  also  to  apply  to  cervi- 
cal nerves,  sinco  tho  proper  portion  for  the  blister  In  facial  trigeminal 
Deuralgia  ia  back  of  tho  car  or  on  tho  nape  of  the  nock.  Dr.  A.  Du- 
rooDtpallier  affirniB  that  tho  best  results  of  counter-irritation  an:  oh- 
tainod  by  applying  the  counter-irritant  upon  the  opposite  Kido  of  tho 
body,  BO  as  to  bo  oxnctly  i^ynimotrical  with  the  pain,  nnd  especially 
commends  hypodormio  injection  of  water  as  n  counter-irritant  {Gai. 
Jlettdomadainr,  Nov.  14,  1879). 

Counter-irritant*  may  be  oonveDiontly  arranged  under  two  heads: 
first,  those  which  produca  a  dnnjj«M<  wtnict.^fqtl  nlloration  <if  thn  ttldn, 
including  (fiSAfiOitks;  second,  thoso  which  do  not  provoke  decided  ■tier- 
ftlionB  of  detmoj  «tfiii'tiirff,jhe  rufttfaqtoift.  T)l9  in^if-ntiOM  for  tha  uaa 
^theso  gubiUncoa^n  hMt  ba  coMiJarad  under  tholr  ii»po3hyiq|d- 

As  a  well  known,  any  mhonic  inflammation,  l£^of  sufficient  oxtont 
and  inton.-<ity,  may  cxcilo  the  gQDernl  ^tom  even  to  the  point  of  high 
fever.  In  this  rc<<pcct  inflammation  of  tho  Kkin  docit  not  differ  ftvm 
that  of  oihor  organs.  Ilitnco  dermal  irritants  limo  a  direct  tendency 
to  arouse  or  cxcilotho  t>yslem,  nnd  may  b^jwml  iw  general  stimulants. 
It  will  bo  scon  at  once  that  it  is  the  non-ous  and  arterial  systems  which 
alonofect  their  influence.  ITuncc  the  irritants  aljgBlil  not  ha  relied  upon 
in  cases  of  o-thauslion,  for  tho  only  possible  source  of  absolute  incryaso 
of  power" to  tTi'o~»yHlcm  is  in  food ;  and  in  cxhimst^iop  thoso  stimulants 
should  be  t'ni]ilni\il  which  increase  tho  power  of  assimilaimg^wd. 
For  this  rciuien,  vxturnril  irritants  arc  u.icfut  us  stimulantj  in  condiliona 
of  depression  rather  than  of  i;xhau*tion,  Such  conditions  ijfdoprossion 
oxist  in  acult  a>Uai<se  from  any  cause,  in  '^tliocl^'  following  injuries,  to 
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tho  fint  stage  of  jurnJi^tnis  mflf/ing/  f'ppff-,  in  ^igi^^e,  and  in  ollMr 
caflM  whon  tho  powers  of  tho  qratom  are  Beeiningiy  ovorwholinctl  by 
sOQto  (loproMing  agenoy.  Tho  ruboftcienta  are  prefonblo  to  blUtow 
(br  Hub  purpoao,  bocaora  tlieir  local  aAor-ofib«ts  are  ooraparatiroljr  u 
trifling  ihut  iticy  can  without  injury  bo  applied  to  a  Tory  large  exical 
of  tJio  tturfaco. 

EnaFAsrin,  veakaterja,  or,  more  collotiuially,  Uisten,  arc  nabiilan<«t 
which  arc  luicd  by  tho  physician  to  pixxluco  that  peculiar  intlainmnthM 
of  tlio  cutioto  and  outpouring  of  acrum  known  M  a  blielor.  Tho  ini> 
mediate  ctToct  of  a  bliitlcr  is  more  auvorv  and  more  permanent  than 
(hnt  of  a  rubefacient.  BHst«n  aro  oapociiilly  usofVil  in  inflammalioM 
of  sorous  monibmnos,  such  as  j^enri'^*  and  ptritonilis ;  aro  vety  stron(;ly 
rocommondod  by  some  prnctitionon  in  pArftftfthvmatona  in^jHBjnfUjoM^ 
aueh  «a  pnevmouia ;  and  aro  often  of  aoryi«i  jn  jTttisif\  ^»<i  '"  oMai 
forma  of  nOToua  Jryftation.  auch  as  tho  ntawiaeaf  ddiriuta  of  foT«ra 
when  dependent  upon  tho  irritant  action  or>  btOQO-poiton.  and  pot 
ui>oo  exhaustion.    The  amount  nf  unmin  which  ia  pourad  out  from  a 
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)lwter  ia  aom'etimoa  qui  to  largOi  and  voeicanta  liavo  ovon  been  uaod  to 
relievo  dropsy.  In  ^noral  dropiiy  tl^^li^  v,f<^ffi  aimoly  oniqatiflablo ;  but 
in  heal  dropsies,  ae,  for  example,  aerons  effluioD  into  the  pleura]  eao  or 
into  tho  pericardium,  dependent  upon  local  dieeaeo,  they  often  do  good, 
not  only  by  "ffnrlrintr  ^g""'''y  the  diaenjso-prooeaa.  but  abo  by  haateft- 
iogtfao  removal  of  tho  elfiisioD. 

In  Bo7ne  chronic  nBect ions,  long-oontinuod  severe  countor-irritatloa 
is  required :  in  such  caeos  a  blister  may  be  "  kept  open"  by  tho  um  of 
BtimulatinjS;  ointments,  auch  as  the  unguontum  mozerui.  In  eknnie  ia- 
fiammathn  of  the  joints,  rppoat^d  bliatarin^  la  tmry  nfton  of  aorrkio. 
When  tho  infiammatory  action  ia  rbeumatJe,  in  my  experioDOO  bettor 
rosnlta  are  obtained  by  repeated  blistering  than  by  keeping  a  bliator 
•ore  by  means  of  irritants.  In  neurilii.  whetJier  rheumatic  or  other 
wise,  bliaiora  are  often  ^f  servJoa:  they  should  bo  applied  a*  a  long 
narrow  atrip  along  the  coarse  of  tho  nervo.  In  ohslinato  local  a»rd^ 
gla,  very  mild  blistering  over  the  scat  of  pain,  or  in  acoordnnco  wilb 
Ansiie's  law,  is  sometimes  advantageous. 

Tho  contra-iruiicalioM  to  tho  uso  of  blisters  are  high  arlorial  and 
febrile  exoitomont  and  a  decjdgd  want  of  vital  power.  In  tho  fbrmor 
case,  the  irritating  Influence  which  they  exert  upon  tho  general  oyaloni 
may  increase  the  constitutinnal  disturbance  to  such  an  oxtont  as  to  do 
Ibr  more  Injury  than  any  local  boncflt  derived  fVom  ihom  can  do  good. 
^Vhen  the  ^vitality  ia  very  wonic,  blisters  may  give  rise  to  Hlou;;hiog 
ulocw,  which,  n-rii'lii"  i"  ln'.'l  umv  "m-^i.  ■  ■ .  -i^riously  f'  ~  ly- 
cxImuMod  systL-m.     liomv,  iu  nil  :ii'iii.'  '  r  such  Typ  iba 

nutritix-«  foroofl  arc  exceedingly  doprc-<'«t  hhiicw  mu«l  ho  avoided,  or 
moat  only  be  used  with  groat  caution.  For  ihc  mmc  reason,  groat  can 
moat  bo  exorciwd  in  their  employment  in  the  very  young  or  i  he  very 
aged.    Tory  rarely  indeed  is  a  blister  called  for  ia  Ifao  case  of  a  j'oiiDf 
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itifunt,  and,  when  cmployod,  it  should  bo  alloirod  to  romain  id  coninct 
witb  tbe  BkJn  onJjrJust  long  onouj^b  to  produce  8ii;u(bt  rodness,  and  iha 
compl«t«  vesicatiou  aliouJd  bo  obtained  by  tho  uss  of  tbe  poultioe. 

Thero  uro  vni-ioua  aubaUinoos  whii:li  are  cnpablo  of  producing  veel 
cation,  but  tho  only  ono  in  ordinary  uno  ia  cauthnridus.  In  on  bob  of 
cmergepey,  a^blJaler,  it  ia  said,  may  bo  i-aJacd  \a  a  Tory  fow  mJnutca 
by  the  uae  of  tho  ttranger  water  of  ammania,  a  little  of  which  ia  to  bo 
kepi  in  contact  wilh  the  skia  by  moana  of  an  iuvurled  watoh-glaaa.  It 
is  neoeesar}'  to  watoh  tho  proocos  cloavly,  and  to  romovo  tbo  irritjint  as 
goon  oa  TCBJoaUon  hna  ocourf^KJ.  m  ibu  auiinpnla  U  very  onpatilo  of 
rauBJnjt  alomrfilnjt. 

CANTHABIS-CANTHARIDBS.    U.S. 

Tbo  driod  bodicct  of  tho  Canlhiiri*  vuNtcatohn,  n  bccUo  Inhabiting 
Sontbora  Europu,  and  coming  into  commerce  in  Spsin,  Italy,  Si(.-ily, 
and  tho  aoiithvru  provinces  of  RuH«iik.  Spanish  files  nrv  from  hntf  na 
inch  to  nearly  an  inch  in  longlh,  and  two  to  thmo  tiiR-e  in  breadth,  niid 
liavo  a  birgo  hoart-«hapcd  hejul,  and  brilliant  mctailic-gruon  olytra,  ur 
wing-concB.  Thoir  odor  during  lifu  ia  very  strong  and  futid,  but  ia 
alnto«t  ontiroly  lost  in  drying;  thoir  laslo  U  urinous,  very  burning,  and 
acrid.  Tboy  aro  taken  in  May  and  June,  wbon  thoy  Hwnrtn  on  tho 
trooB  which  thoy  affect,  by  beating  iho  bmnchea  onrly  in  the  morning, 
whon  the  inaocta  are  torpid  from  t)io  cold,  catching  them  upon  linon 
aheeta,  and  plunging  thorn  into  hot  Tinegar-and- water,  or  exposing 
them  to  tbo  Aimes  of  boiling  vinogar.  In  aomo  places  thoy  are  gatlw 
ered  by  amoking  the  treca  with  tho  Aimoa  of  burning  brimUone. 
WlioD  ground,  SpaniHh  flioa  afford  a  grayiah-brown  powder,  (\ill  of 
minuto  grocnUb  apaiigloA,  the  remolna  of  tho  fbot,  head,  and  irlng-ciutea, 
Tho  acliro  pHnciplo  of  canthoridc*  Is  Ointbaridin,  which  occurs  in 
wUto  cr^-xlallioo  scale*,  is  inodorous,  tastcloaa,  insolublu  in  water,  nearly 
•0  in  cold  alcohol ;  solnblv  in  cllior,  benxolo,  tho  oita,  and  v«ry  iVeoly  «o 
in  chloroform.  NotwithHtjinding  the  insolubility  of  pure  canth:iridin, 
Spantjih  dies  yield  their  virtues  to  alcohol  and  to  water. 

PursiOLOOiOAi.  Action. — Wbon  a  mimilo  thompoutic  dose  of  can- 
thnridos  is  taken,  no  perceptible  immediate  result  is  produced,  and  al\or 
a  somowhat  larger  (juantity  tbo  only  symptom  is  usually  some  burning 
and  pain  in  urination.  Dosos  more  than  just  sufBciont  to  induce  thi.i 
should  not  bo  vmplojred  in  medicine,  ns  tbe  nymptoms  proiiucod  by 
largo  amounts  of  tbo  'Irug  aro  exceedingly  suvore  and  distressing, 
Caotharidcs  is  vory  irritating,  and,  whon  appb'od  to  tho  ekin,  Ckitsca  at 
flrat  redness,  with  burning,  then  free  vesication  and  Bcvere  pain,  and, 
if  the  contact  be  longer  maintainod,  doop  inflammation  and  ploughing 
Upon  tho  mucouB  mombranra  it  produces  a  no  loss  intense  elTcct ;  and 
ooDsoqncntlygftBtro-in  lost  inn]  iiid.imnintion  forms  a  pi-ominont  symptom 
of  potsoniug  by  it.  i-Vrther.  the  active  principlo  or  principtoa  uro  un- 
ioubledty  abBorbod  and  arc  eliminated  by  the  kidneys,  coming  in  con- 
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tact  vith  aliQOBt  the  whole  gonito-nrinaiy  mncoas  membrano 
intense  irritation  and  inflammation  of  those  organs  nlwajB  n»i 
the  JDgoBtion  of  an  orerdose  of  Spanish  flies. 

Very  soon  after  a  toxic  dose  of  cantbarides  has  beon  tal 
safforcr  is  seized  with  burning  in  the  pharynx  and  (Bsophaga 
sense  of  stricture  in  the  throat.  The  pain  soon  spreads  to  the  s 
and  vomiting  comos  on.  The  symptoms  mpidly  increase  in  si 
the  abdominal  pain  becomes  very  sovore,  and,  in  the  majority  a 
purging  takes  ptaco.  The  matters  rejected  by  the  stomach  i 
mucous  (with,  if  the  drug  have  boon  taken  in  powder,  little  j 
specks  through  them),  then  bilious,  and  finally  bloody.  The  st 
mucous,  then  fibrinous,  bloody,  becoming  often  very  scanty,  bu 
sively  numerous,  and  in  their  passage  accompanied  by  great  tei 
Probably  in  most  coses,  very  early  in  the  attack  severe  salir: 
developed,  and  is  fVequently  accompanied  by  great  swelling 
salivary  glands.  Sometimes  death  occurs  in  a  very  short  tim 
collapse  produced  by  the  intense  gostro-intestinal  inflammati< 
more  generally  it  is  postponed  for  some  hours,  and  a  new  t 
symptoms  arises.  Aching  pains  in  the  back,  and  very  fVoque 
turition,  indicate  the  eommoncing  urino-gonital  irritation.  Thea 
toms  increase  in  intensity  until  there  is  a  constant  irresistible  d 
urinate,  with  violent  tenesmus  of  the  bladder,  and  yet  an  inal 
pass  more  than  a  few  drops  of  urine,  which  is  albuminous,  i 
rarely  bloody.  In  some  cases  there  is  a  violent  orotic  oxcitan 
unquenchable  Inst,  accompanied  in  man  by  numerous  semini 
siona;  violent  priapism,  swelling  and  heat  of  the  organs,  an 
sovore  inflammation  of  iho  parts,  indicate  the  intensity  of  tl 
action  of  the  poison  ;  aomotimos  gangrene  ultimately  occurs. 

Neither  amatory  desire  nor  true  priapism  is,  however,  a  c 
symptom  in  cantharidal  poisoning  (cases,  Joum.  de  Pharm.  et  tie 
June,  1871):  indeed,  the  former  is  probably  absent  in  the  majt 
cases.  Consciousness  and  gencnil  power  are  often  long  prcsorv< 
iiitcni-oly  severe  local  symptoms  and  agony,  but,  if  the  dose  ha 
largo  onouijh,  sooner  or  later  collapse  comes  on,  with  the  usual 
panimonta,  and  the  prostration  deepens  into  complete  powerli 
stupor,  coma,  and  finally  death.  In  some  cases  violent  hydn 
delirium  and  sovore  tetanic  convulsions  are  aaid  to  have  oi 
(Turdiou).  Paraplegia  has  been  noticed  in  several  cases  by  D 
(Journ.  de  Pharm.  et  de  Chimie,  June,  1871) :  it  was  probably  n 
its  origin,  and  due  to  the  intense  irritation  of  the  gcni to-urinary 

In  animals,  cantharidoa  produces  very  much  the  same  sympi 
in  man.  In  dogs,  according  to  the  experiments  of  Orfila  and  ol 
poll,  Ibe  symptoms  of  gastrointestinal  inflammation  are  more 
nont  than  those  of  irritation  of  the  gonito-urinury  tract.  It  h 
asserted  that  the  lack  of  erotic  excitement  in  those  cases  shows  t 
medicine  acts  differently  upon  man  and  upon  animals.   As  alroadj 
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liuweror,  orotic  dolEriam  is  rery  geii«rjilly  absent  jp  flit4U  potaoning  \fL 
iBAQ,  TThtlo  Schroff  states  that  ten  drops  of  the  linctttra  of  rantharidM 
will  IVvqnontly  produ««  preat  dexnat  oxoitamant  in  mnn,  nnd  tJio  whole 
drift  of  th«  ovicl«n<!«  is  thnt  libidinous  dceires  aro  much  moro  apt  to  b« 
eanscd  by  amounts  of  Sponlah  (lioa  but  §Ugbtly  toxio  than  by  fatal 
doses.  Indeed,  the  irritation  eautted  by  the  latter  would  eoom  to  be 
too  inUnnu,  the  gunerat  porturbation  too  great,  for  erottam  to  bv  in- 
docod.  Then  appears  to  bo  some  diir«reno6  in  the  eSTvots  of  dilTorenl 
dosM  of  the  drug  upon  animnlH.  Fatal  doses  rery  generally  do  not 
excite  Koxuni  do»iru;  but  Schubarth  (quoted  by  Sttll^)  found  thst 
small  dosM  do  cause  ovidont  salnclousnosa  and  irritntion  of  the  genital 
organs,  while,  necording  to  Huwmann  (^Handbveh  der  Toxieolo^'e,  18ti2, 
[k  264),  the  pcstantfl  of  Xorthern  Germany  babiluully  giro  cantharidvs 
to  cows  when  backwnrd  in  coming  into  heat  at  the  proper  ecnson. 
According  to  Dr.  Cjiutieri  (Sc/imUlft  Jahfb^  Bd.  olxv.  p.  237),  toxio 
dososof  cnntharidw  pipidlj  lei>»en  blood-prossuro  anj^ the  forco^of  the 
gydiae  palliations,  byt  miirkodly  iBereaso  the  pnlawata.  llo  found 
In  nninmis  killod  with  cantbaridos  mariced  hypenemla  of  the  brain 
ftnd  Hpinal  cord,  and  nophritiit.  M.  Gaiippo(Oiii.  Hebdom.,  1874,  p.  ■WS) 
noted  inHammation  of  tlio  alimentary  citnni,  kidneys,  and  bladder. 

Tiii[B.vpKrric«. — Canthnridos  is  <imiiloy«d  internally  only  for  tho 
purpoM  of  influoncing  the  gpntto-urinary  organs;  and  suBlcient  has 
already  boen  said  in  regard  to  this  use  under  the  headings  of  Uturctk-a 
and  Kmmcnngogues.  The  external  ueo  of  canthnridos  is  idmpty  as  a 
vesicant ;  and  tbo  employmont  of  btietcrs  has  been  sufficiently  consid* 
ered  in  the  gencml  discussion  of  the  claas.  Two  points,  howov«r,  scorn 
worthy  of  notice  here :  first,  that  this  drug  alTords  tho  only  practical 
means  of  blistering  at  onr  command ;  secondly,  that  when  it  i«  freely 
employed  there  is  always  some  danger  of  the  absorption  of  a  ouHident 
amount  of  tho  aotlvo  principto  for  strangury  to  bo  induced.  In  sia- 
teptiblo  persons,  therefore,  care  has  to  bo  oxcrctsod  in   the  use  of 

Ispastiwt ;  and  whenever  active  irritation  of  the  kidneys  exists,  can- 

ridal  blititers  should  not  on  any  account  bo  applied. 

ToxiooLonr. — .Sufficient  has  already  been  said  aliout  the  symptoms 
produced  by  canthnndos.  Tho  minimum  fatal  dow  is  not  certainly 
determiue'i,  and  probably  varies  very  much,  According  to  StilW, 
twenty-four  grains  of  tho  powder,  taken  in  two  doses,  have  caused 
Altai  abortion,  and  an  ounce  of  tho  tincture  baa  destroyed  life  aAcr 
tbo  lapxe  of  a  fortnight.  After  death,  intense  injection,  swelling, 
palche-s  of  exudation,  lou  of  epithelium,  and  other  results  of  inflnm- 
mation  aro  fbnnd  along  the  whole  tract  of  the  alimcnt-jry  canal;  in- 
tense hypcnemia  of  tho  kidneys,  with  eontraetion  and  injection  of  tho 
bladder,  also  usually  exists.  According  to  the  experiments  of  AuiVccht 
{CmlTalbl.f.  Med.  Wisstm,,  1832,  xx.  850),  all  tho  forms  of  nephritis 
may  Ije  produced  by  canthnridin,  but  it  Is  probable  that  in  most  cases 
of  poisoning  the  fir^l  uhango  is  exudation  of  the  white .blood-COT]QuSolea, 
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rgpidlY  followed  by  »  dewnuunativfl  n6ph^iti^  with  profound  aliorntlon 
in  tbo  glomonUaa  (mo  Dr.  Ida  EliaachofT,  rirc/iou't  Arehiv,  xdv.  32^. 

I^an  '\&  no  known  anlidot«  to  cantliaridaa,  and  tlio  ireatinout  of  tlia 
poisoning  must  bo  condnoted  upon  gcnuml  princijilo!!.  Tito  stomacli, 
if  not  already  Ihoroughlj  emptied,  should  bo  orucunted  at  onco  b;  » 
aUiuuhtin^'  emelio  If  the  stomocli-pump  be  not  si  hand.  Largo  quaui 
tiltiiE)  of  luuciliigitiouM  or  nJbuininoiis  drinks  tihouUt  bo  takon;  unii^iill 
pUy  aubatancoa  should  by  avoj^l^d.  m  lavoring  tbo  aolution.  and  comq. 
qt^ntlj  Uio  nli'mi'iiiifn  Jtf  ttif]  jiftUAn  jgpium  should  bo  tew\y  oxhib- 
llod,  uttpecinlly  bj:  iho  roctum,  to  allaj  pain  and  ixtlicvo  llio  Atninguty. 
For  the  lairor  ptiqionu  wnrni  »i(K-bath«  or  fi^nonii  batbu  lihould  bo  fivon. 
In  some  easoo  lucchos  to  the  epigastnuin  am  advisable.  ^Vhoa  tbo  m(^ 
foring  is  very  intonsc,  tbo  cautioos  ose  of  anioethetics  aooma  to  me  not 
only  jiulifiablo,  but  imperative.  In  the  stage  of  prostration,  the  nieae* 
urea  to  be  adopted  are  those  commonly  practised  in  collapse  from  poiaoo. 

Admisibtiiation. — The  preparation  of  oantbaridea  rooet  commonly 
used  for  the  production  of  a  blister  is  the  Cantharidts  Cerate  {^Ceratttm 
Canthnridii,  U.S.),  which  is  best  spread  upon  etickin^pUstcr  in  aaofa  i 
way  ss  to  leave  a  margin  about  an  Inch  in  width,  wbioh  shall  adhen 
to  tbo  skin  and  bold  the  plaster  in  its  placo.    The  Catttharidfs  Papcf  ^^ 
{Charta  Canlharidis,   UA)  ia  tbouj^ht  to  b«  mora  ologanl  than  tbe^| 
plasters  mode  of  the  ecmtc,  and  la  anid  to  bo  oiBcIent.    In  onier  for  a  ^ 
blister  to  "draw"  thoroughly,  il  usually  baa  to  b«  k(t  on  some  oighl 
hours  i  but  in  most  caaea  the  same  rosult  can  be  tchiuvod  with  Jcia 
auffering  by  allowing  the  blister  to  remain  only  flro  or  six  houra,  or        i 
until  decided  redness  and  slight  vesication  have  been  induced,  and  thou        | 
applying  a  flaxsood  poultice.    In  certain  localities  vesication  requires  a        I 
uiucli  longer  application   than  that  just  spoken  of:  tbna,  npon  tbo        ' 
shaved  scalp  a  blister  will  rarely  act  efllciently  in  loea  ibnn  twelve 
hours,  and  often  not  in  that  lime.    In  maniacs,  in  the  delirious  sick,  ia 
children,  and  in  other  unruly  patients,  it  is  often  necessary  to  put  on  a 
blister  in  such  a  way  that  the  flick  person  has  no  conlrol  over  iL     For 
this  puTpowtho  Cantliaridal  Collodion  {CoUodivm  cum  C'lntharide.  U.S-)* 
nay  be  usod.     It  la  ordinary  collodion  impr^natod  with  cantbaridcsi        , 
and  on  evaporation  Icavca  an  adbeaivo  blistering  Dim:  two  or  tbroi> 
coata  of  it  i>hou!d  bo  api^iod,  by  meana  of  a  camcl'a-balr  brush.    'Wltvu 
thoro  is  any  especial  danger  to  be  feared  fh>m  abaorption  of  tbo  actin 
principle,  tho  use  of  tho  poultice,  after  a  brief  application  of  the  blhler 
as  described  abovo,  shoidd  alwaya  bo  practised.    Tlio  Iiiniment  of  Can- 
tAarides  {Linimenlum  Cantharidis,  U.S.)  contains  turpentine,  and  is  UMd 
as  a  violent  rubefacient  liniment.    Tho  Cttralvm  Extracti  Oanlharidi$, 
U.S.,  ia  probably  an  ofBcient  blixtcring  preparation,  but  baa  not  lw»n 
muoh  tested.    Tho  tincture  (Tinclvra  CantharidU,  U.S.)  ia  naod  Intw^ 
nnlly  in  doses  of  three  to  Ave  drapr>. 
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ScBBrACiBNTS  «n)  ihoso  romediflB  which  ore  employod  for  tho  pui% 
poflo  of  producing  not  aay  permitnoDt  inflammatlQn  of  tbo  akio.  but  a 
gonoral  jptopae  irrit^^ion,  r^^n«MB|  and  oopgcBtion.  w.hJch  eball  exert  a 
toniporory  influopoe,  m-hoso  power  id.  tha  raault  yf  tho  large  aui'face  ttf» 
figctod,  and  not  of  any  MrmaiiOPt  improwion  upon  tho  nutritlyp  acta 
of  that  ■PrfiKJo.  Most,  If  not  alt,  rubellacloDta  agjuijiablc  OC  causiojf 
dJBonnuitflng  ^][QaflUnUion  If  ft^lnwpn  tgjwr»a(n  for  too  lona  a  time  iu 
oontaot  with  tho  akin. 

The  Buporiority  of  rubofttoknU  over  blintore  whon  It  i»  dcairod  to 
aro(iBonrBtiinulatotheay«i>:im  hoaalraady  boon  pointud  out(ii0op.  831). 
It  n-iiiaiiis  to  apoak  of  tlm  umi  of  rubcfiwionte  in  locul  disowcs.  Tbej 
are  ospccially  uacflil  tn  auddon  cawoa  of  »eTon>  pain  due,  It  may  1)0,  tc 
acuta  congestion"ora  part  or  to  90m.11  Intarnal  trritafJon.  Uko  that  of 
Bfflit.  Tbua,  Id  tho  ordlnttiy  l^jattbal  patn  cwiwd  by  initaat  articlea 
of  food,  or  iHoro  oommonly  by  >  rhoumatie,  fiouty,  or  otber  imtttlign 
flJUogiag  0:ip0«ur8  to  cold  or  wot.  rubeEocioate  aro  moat  uaoflil.  In 
thk  a»  in  nil  other  caaw  of  what  may  be  tomwd  tyroporary  flinctional 
dcrangomont,  when  a  countor-irntitnt  ia  degired,  rubofticionu  arc  supo- 
rior  to  blifltom,  because  their  offocts  are  not  nwirly  no  Inatiny.  and  also 
bocauao,  for  iho  time  being,  Ihoy  genm  ^  ^jupra—  more  powwfUlly  Jhe 
imrvoua  ayatom,  breaking  up.  a»  It  wore,  the  eopeenlratloo  of^  norroua 
energy,  or  calling  off  the  Irritation,  or  tmprwidng  the  norrp^ff  f^'ftam 
mBiBne  way  which  in  our  proaent  Ignp^oo  it  U  dlMcuU  to  find  tcnnt 
to  exprcBa.  A  vorroct  Idea  of  tlio  dilRirenco  In  the  ueo  of  tho  two  olu»ci« 
of  counter-irritants  can  )iiM'bapH  bo  conveyed  by  nying  tliat  when  pro- 
found locnl  nlicraliona  of  nutrition  aro  to  ho  dealt  with,  blinlcni  ara  to 
Im  used;  whon  f\inotional  dlHturhani-c  is  to  bo  mot,  rubofaciont«  are 
to  ho  employed.  Bltaicrs  nro  uMiful  in  inflnmrontions ;  rubofacionts,  in 
oongestiona.     Yet  ihia  rulo  cannot  bo  applied  with  rigidity. 

SINAPIS   ALBA— WHITE   MUSTARD.    U.S. 
SINAPIS   NIGRA— BLACK  MUSTARD.    U.S. 

Tho  Bocda  of  Sinapis  alba  and  SInapla  nlg^ra  re«poctively, — Euro* 
pean  oraolfisrs,  cullivatod  in  the  temperate  reglona  of  tho  world.  Thcae 
•coda  nru  minute,  globular  bodtca,  yetlowiMh  within;  they  are  to  be  di*. 
tlnguuhed  one  ttom  the  other  by  the  amnller  aise,  oxtornal  brown  color, 
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and  more  dory  tii8t«  of  tho  bluuk  intiotard,  and  th«  Ught-ydlowlBh  oi- 
terior  of  tho  wliitc  mii^tan), 

Black  Mttstard  contaiiiH  Jfyfont'i:  Acid  lii  oombtnntion  with  potosh, 
nnd  ulso  ii  pcculiur  albuminoiu  principlu,  EmuUin.  Whoa  to  Lhoeo  sub- 
etaiiooa  wtttvr  m  added,  a  rouction  occura,  rvsiiUing  in  tho  production 
i>(  a  Tolntilo  oil  oat  of  tho  mjronio  acid.  Volatile  oil  of  mustard  is  a 
colorU'Stf  or  yoUowish  fluid,  of  un  intoosoly  pungont,  or  ovon  corrosive, 
odor  and  tasto.  A  momonltny  contact  with  it  euHlccu  to  ruddon  and 
blisUir  the  skin,  and  mucous  monikranos  arc  ssid  to  lo  rapidly  destroyed 
by  its  vapors. 

White  Mustard  does  not  yield  on  distillation  with  water  a  volatilo 
oil,  but  contains  an  acrid  fixed  principle.  Tho  chemistry  of  white  mu*- 
tai-d  seeds  appeara  not  to  have  been  certainly  detertnioed.  In  182&, 
Henry  and  (Jarot  discovered  a  substance  in  them — SuljAo-iinapisin — 
which.  ticcoi'Uin^  to  Huscninnn,  has  been  variously  deeignatod  oa  Situzpin, 
Sin3£isin,  Sinipinie  Add,  etc.,  but  has  been  domonairated  by  Bubo  and 
Hlrsclibrunn  to  be  an  alkaloid  which  also  exists  in  tho  flc«da  of  tiie 
black  mustard.  Robiciuot  and  Doutron  bcllovo  tltat  Iho  acrid  fixed 
principle  of  whlto  mustard  i«  formed  by  a  nMOtU)D  botweon  thiaoul 
water  fn  the  presence  of  the  omulain. 

TaxRAFEOTioa. — Mtf'^Wd  fft>r<i»  *  vntM  excellent  material  for  tlit 
piiictieo  of  mild  roTiJwiorL  One  groat  advantage  it  poswwaoa  is  lb« 
COM  with  which  it  can  bo  controlled, — all  gntdoH,  IVom  thfr  mlldv^t  im- 
pression up  to  MTore  bliatering.  being  at  the  will  of  iha  practitioner. 
It  should  be  remembered,  however,  that  the  blister  produced  by  it  dis- 
^hftrgiw  hilt,  little,  and  is  exceedingly  eoro  and  palnfliL  as  well  as  very 
6J^w  and  diffleiUt  of  healing :  so  that,  as  an  epiappttip-  mustard  is  in 
every  way  inferior  to  cantbarides,  and  should  not  be  employed.  The 
black  mustard  is  much  stronger  than  the  white,  and  must  usually  ba 
diluted  at  least  one-half  (by  the  addition  of  flour  or  of  flaxseod  meal). 
The  white  variety  ino^'  sometimes  be  employed  puro,  but  gouonlly  It 
Alto  should  bo  reduced  in  slrcngUi. 

In  niniiy  cases  it  j;^  dimii-fllila  ty  nittlntoln  ftfr  tt9tiT«  a  tntlfl.  iwuabi* 
contitci'-Irritant  ImpreasJou ;  and  this  may  be  done  by  adding  IVom  one 
lo  thrcu  icnipoonnifa  of  muslnrd,  morv  or  less,  lo  a  poultioe  of  ^nxtMd. 
A  mustaivl  poultice  hulf-and-half  black  mustard,  tliree  parts  (o  oM 
whito  mustard,  and  flour,  may  gonoruUy  bo  loft  on  from  twenty  miu- 
utcs  to  half  an  hour  without  danger  of  blistering.  Weaker  prepara- 
tions may  bo  used  longer.  A  mustard  plaster  may  bo  prepared  like  an 
ordinary  pouUico;  but  a  very  convenient  method  is  to  take  a  news* 
paper  folded  lo  n  litllo  larger  than  tho  desired  mm,  and  tear  open  tlie 
front  piece  eo  that  it  can  be  folded  back  like  u  flap,  leaving  one  edge 
attached ;  next,  to  spread  upon  the  thick  portion  tho  mustard,  leaving  | 
tho  edg<93  (Vee,  nnd  then  to  close  the  llap  upon  it  and  fold  the  edges 
back  to  the  desired  shape :  when  done  with,  this  plaster  can  bo  thrown 
away,  and  no  rags  are  lost.     The  uostard  draws  well  through  the 


RVBEFACIK.VTS. 


839 


Hl(pVllV4r  of  ncwspnpor  covering  it,  but  is,  T  think,  loss  apt  to  li»vo 
troubloaomo  nnor-'^orunoss  thiin  whon  omployod  in  tho  tisuiil  miinncr. 
Chartti  SinapU,  U.S.,  or  Mustnrd  Paper,  coiuistn  ol'  binck  mustard 
mixed  with  solution  of  gutt-i-pcrcha  nnd  wprund  ujjun  stitT  jinpcr  four 
inches  squnro,  It  is  notso  j^od  im  tho  domosttu  piastor,  bociiuso  not  so 
finally  rogtiUtcd  tis  to  powor  mxt  Bizo. 

Caj'sicum  nnd  tho  stron^tr  tpicea  kflbrd  oxcoliont  materials  for  rabo- 
faction.  Qnycnno  poppor  ia  probably  aa  stroog  aa  mustard,  but  ia 
mach  ioBs  pleasant  to  faaadlot  on  ncooant  of  tho  rondinoaa  with  w^teb 
it  ia  diffuwid.  and  ■■  HBttCb  'i""l  ''^llt'f^'V  "»'p'rr"^  Spict-plasteri  nro 
usaftU  vrh«n  it  is  dostrad  to  malco  a  stoatly,  continuous  mild  impraasion, 
as  in  cortnin  abdominnl  compluints.  'Fhoy  may  bo  mada  by  iho  apotho* 
cary  by  moans  of  tho  foUuwinr;  rocipo :  Tnko  of  powdorod  ^io^r,  3'i  i 
powdered  clovos  and  cinnamon,  oach.  J^i ;  Cayonno  poppor,  3"  I  tincturo 
of  ginijcr,  f.^Bs;  honoy,  q.  s.;  mix  tho  poxvdore,  add  the  tincture,  and 
eufticicnt  lionoy  to  mnlvo  of  proper  consistonco  tor  a  slitf  calnplium. 
Tho  domestic  epico-plastcra  are  much  more  olcgnnt  and  cleanly  than 
thoso  made  on  tbo  sboro  plan.  They  aro  to  be  prepared  as  follows. 
1^0  o(]Ual  p»rt«  of  f^rouud  ((ingor,  cloves,  dnnamon,  and  allspice,  and 
ono-founh  part  of  Caj'enne  pop]>cr,  and  tlioroughly  mix  thcni;  tlion 
it  the  raeullinf^  dry  powder  into  a  proviously-pi-c]>arc<l  flannel  bag  of 
lO  desired  bIm,  distribute  tho  powdur  equably  ibfough  tho  latter,  and 
quilt  It  in,— f^,  run  lincut  of  nliti-hing  ncnisit  tbo  bng,  so  as  to  ounlino 
the  powder  in  litllo  coinpartmcnlo-  When  uitod  with  common  whUlcy 
or  with  alcohol,  a  plan  which  has  seemed  to  mo  still  more  picaxant  i» 
to  put  two  ouncoit  of  unyrouiul  ginger,  an  ounce  of  ungronnd  cloves, 
cinnamon,  and  chilllus,  or  African  poppors,  in  n  pint  bottlo.  anA  pour 
tho  whi»ky  ujton  them.  After  this  has  stood  awhile,  tho  liquor  ia  to  be 
put  upon  a  piece  of  flannel  of  tho  progwr  size,  and  tho  latter  is  to  bo 
laid  upon  tho  part  and  covered  with  a  largor  pioco  of  oiled  silk,  or  else 
a  piece  of  uponglopilin  may  bo  employed.  If  tho  stron-'th  of  iho 
pivparation  in  too  great,  it  can  readily  bo  reduced  by  dilution ;  if  it  is 
too  litllo,  it  ran  as  readily  bo  incrcaiiod  by  adding  more  of  the  spicea, 
Dspocially  of  tho  poppers.  In  many  ca^ce,  when  tho  tondomosa  is  very 
jpfToat,  the  wolsht  of  iho  apiee-plnnlor  ia  oiijcctod  to.  Under  tJioao  cir- 
cumstances tho  eubstitulo  hero  proposed  Jo  eBpopiatlx.Taluable. 

Oil  of  TtiErBirnNE  ia  a  very  powerful  rubefacient,  capable,  if  applied 
to  tho  skin  for  too  long  a  time,  qC^  ilcHtroylng  the  opidonaia.  ll  pro- 
ducer, when  properly  uxed,  j»imply  an  ip^ananri'fl^^-M  nwlmsa.  Tho 
moat  (Voqucnt  mode  of  application  is  in  tho  form  of  stvpes,  wo ich  should 
be  made  by  dipping  a  piece  of  flannel,  previously  wrung  out  with  warm 
water,  into  a  cup  of  turpentine  which  hna  boon  warmed  by  setting  it 
in  hot  water,  and  then  wringing  out  all  oxcoss  of  tbo  turpentine,  and 
applying.    These  ntupeit  may  be  left  on  from  ten  to  thirty  minutos,  le- 
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cording  to  tha  BOTOrity  of  tha  improRHJnn  dBnirmi  and  tha  mis<iO| 

of  the  pfttifioti-flkifl-    On  same  peraims  the  least  contact  of  tori 

or   even   of  its    vapore,    produqeHJ*   ninat.    pi^JTifnl    fiininfiUlar   m 

Where  thie  idiosyncrasy  exists,  of  course  the  remedy  ehould  n 
used.  The  ofBcinal  liniment  {Liitimeatum  Terdiiathina,  U.S., 
Ointment)  is  used  as  a  stimulant  application  to  bums.  Accor 
the  V.S.  Dispansatoi-y,  it  should  bo  applied  as  soon  aa  poeaible  a: 
reception  of  the  burn,  by  covoring  the  injured  surface  with  pled 
patent  lint  saturated  with  it,  and  should  he  allowed  to  remain  c 
the  peculiar  iuflammation  excited  by  the  fire  haa  aubsided. 

Ammohta  ianmoHtaffidontnihafaeiant-  which  initsgoneral  r 
has  bocD  sufficiently  discussed  olsewhero.  When  groat  haste  is  n 
it  may  be  employed  aa  an  epispastio  by  applying  a  piece  of  c 
lint  saturated  with  the  strongest  water  of  ammonia,  and  cove 
with  some  impervious  coating.  Great  core  must  be  practised 
ammonia  act  as  an  cscharotic,  since  a  too  prolonp^d  applicatic 
jiroduco  a  doop_slough.  IJajraiso  a  blister  requires  from  five 
minutes!  Un  account  gf.  ita.cheapacss  ajid,  efficiency,  ammonia 
largely  used  in  extemporaneous  iinimenta.  In  prescribing,  i 
always  be  borne  in  mind  that  there  are  two  waters  of  ammonia, 
AmmonicE  Fortior,  U.S.,  with  a  specific  gravity  of  0.900,  con 
twenty-six  per  cent,  of  the  gas,  and  Aqua  Ammonia,  U.S.,  witl 
cific  gravity  of  0.960,  containing  about  ten  per  cent,  of  the  gaj 
rubefacient  action  of  ammonia  is  loss  permanent  than  that  of 
tine.  Thoro  is  an  ofllcinal  liniment  (^Linimentvm  Ammonia,  U.£ 
taining  one  part  of  the  simple  water  to  two  parte  of  olive  oil. 


Pix  BuRQUNDiCA,  U.S.,  or  Burgundy  Pitch,  is  a  concrote  ji 
taincd  by  wounding  the  Abica  cxcelsa,  or  Norway  spruce,  anc 
picca,  or  European  eilvur  fir, — lofty  forcst-troos  of  Middle  and  Ni 
Europe, — melting  the  product  of  tho  exudation  with  hot  wat 
straining.  It  is  hard,  opaque,  brittle,  of  a  feeble  tcrobinthina 
and  taste,  and  contains  resin  and  a  minute  amount  of  volatile 
is  a  mild  rubefacient,  which,  in  tho  form  of  piaster,  may  be  kept 
for  a  long  time  in  chlQnic Mmncliiiis  and  in_rheumatic  affections 
trunkal  muscles.  The  officinal  piaster  (^Emplastrum  Picis  Burg 
U.S.)  contains  one-t*vclftb  of  its  ivci^i^'ht  of  wax.  The  Warming 
(Ejnplastrum  Picis  cum  Canthiride,  U.S.)  contains  one  part  of  c 
ides  cerate  to  twelve  parts  of  Burgundy  pitch,  and  is  a  very  i 
counter-irritant,  wjioaa^irolfingcd  use  will^  sometimes  blister. 

Can.\da  Pitch  Plaster  (^Emplastrum  Picis  Canadensis,  U.S. 
from  the  concrote  juice  of  the  indigenous  hemlock  spruce  (^Abie 
densis),  acts  precisely  like  Burgi  ndy  Pitch  Plaster,  and  is  used 
same  purposes 
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FAMILY  XUI.-ESCnAROTICa 


Esc  11 A  noT  I  CM  ni-o  drugs  wliicli  ftta  uucd  to  dcalroy  dtBonaod  or  aounO 
tjssuo!  Sfiiny  of  (bum  vxurl  n  purely  ohoinicat  jpfluonce,  v^Ha  othafa 
Boem  to  (iMlroy  life  by  dhwtly  i>H6tUBg  Ulfl  tlHOiySf  tha  pftrt,  and 
arc  aaid  to  net  dynamioalljr.  'rhoao  which  act  cbomlcnily  ao  » in  wv- 
«»1  waya ;  goino,  liko  feromino,  probably  produce  anJajjjojjjgjgraaiyo 
oxidation,  while  othora,  iJko  wilpfattrjc  airid,  abatnot  tho  water. 

Escharotice  arc  a«ed"?or  various  puqwuoa.  lytiiavy  ^*\T  HT""* 
omploycd  to  opon  nfriiCTWir';  but  in  tho  TOiy  few  oiet  In  wfaloli  the 
koifo  ia  not  allowable,  as  in  nbxcuss  of  the  liver.  q»plratlon  affgrfa, 
without  doubt,  a  much  inipori»r  lynl,  in  kiaallc  atttCUt,  much  aafer 
getbod.  They  are  conBtantly  flp^li  ■■!  '■  ■  v  unBOUpd.  harmftil 
tiBBUos  and  growths.  Thus,  they  are  u^c<l  lo  rcniovo  tho  vpocilio  tiMue 
of  a  chancre,  or  lo  kill  a  jnaligjiant  or  semi-malignant  tumor.  Another 
purpose  wbiob  they  ftilfil  is  tha  doairuction  of  poisoned  wounds.  In 
Umm  caao«  they  may  in  eoma  infllanoes'dostroy  the  poJaon  itaelf.  but 
at  Otlior  times  they  simply  prevent  tho  absorption  of  the  toxie  a^nt 
by  putting  an  omlJoJheJifo-actiqnB  of  the  tiasqfl  pniqyijning  it.  ll  is 
banlly  aec-e««ary  to  mention  all  the  vnri>-F\H  faaes  in  which  caustics  are 

employed  to  overcome  tlieefTectA  of  i<"i- wounds.    ffifdrophebJa  ie 

a  perfectly  gneontroUitble  iliacA^;  but  il"  ilmrougli  deotniction  of  tho 
wounded  liasuo  at  any  tim«  tufon;  lln'  iiiiuiii  station  of  iho  syinplotnB 
wjU  probably  prevent  Ur.    i  r  luj. 


ifjlt  probal 
aarly.    Tn 


ii-i  It  Will  CI  rr.'iiEil V 


<;arly.     In  malignant  pusiuU,  iijV^  (i>'p-'iiiiH  ijj...ii   dir  \\-.-    .mm;,   ■!-.■  n{ 
eacharelks.    jjscbarotios  are  cirnilim-i   i..  |i...lii.'.-  i:liTL:i!i^iri^   ■.^liifh 

aball  t»  tiie  bases  of  fatHW;  Iili.i,  hy  .!■■■:[  r-..y  in.;  ill  ■  ■■  .  iil.rKirir    ■.  I   II I  Ilia. 
^OMB  or  tJte  indOtont  SUrtWos  of  Ule«l».  Ui  n  im,..  f    iL         ui      Inm    liin 

^jUKMJ  ^wsue.  aflbrd  protection  to  the  part*  l.  Ii  -v  1  ■,   ;   i  m    i   j ,  i 

Hoablo  surface,  and  oxert  tfiieh  nli-inuivo  iiiiHui  ;ijiim  ilu-  ]i:ii-t  :■■-  vluill 
modify  forKood  thKlifoiTr-f-cHBos. 

It  ia  evident  tlmt  iIk'  ^ln'I' l  i:if  tho  caustic  should  depend  upon  the 
objeot  to  bo  attained.  When  lari^o  tumors  are  to  bo  kilM,  or  when  it 
is  all-important  oompleloly  to  destroy  a  poisoned  wound,  a  poworf\il 
doop-moching  eggbarotic  must  be  employed ;  but  when  the  surface  o£aiL 
ukor  is  lo  1  i.j  niiu.-J  over,  a  caustic  wbiob  acta  suporflcially  and  fomriB 
a  doiiHu  ulliiiiiL]  ,at  coaling,  as  does  nitrate  of  silver,  is  to  bo  cboson. 

An  observation  of  Dra.  X.  A.  Randolph  and  S.  G.  Dixon  {Med. 
KtKS,  Jan.  4,  1885)  ludieates  that  the  paia  produced  by  a  caustic  may 
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l>u  ftlnKMlnullifj^id  Ity  tho  iim^of  yooftiTni.  They  find  tkftt  the  Balaraled 
Hulut^on  of  ODCiiino  in  nitric  acid  acu  aa  poworfuUy  as  nitric  «ci«l, 
uUhuugh  much  moro  slowly,  and  tliat  the  only  seniiation  (!Z|ioricuc«d 
durinj;  tho  production  of  oven  a  deop  Mchar  la  a  alight  prickliiijt. 

All  of  tho  more  powerful  of  the  eacbarotioH,  when  t&k«u  intwiially 
in  sufficient  amount,  act  aa  violent  corroaJve  poiaona.  prpduolng  ago- 
njginy  pain  in  the  Q»Q|ilm;rtia  and  hypoyaatrtum.  violent  bloody  voniit 
ing,  often  purging  of  niiiiilar  character,  and  finally  oolln]>M,  doc])euing 
into  doath.wbioh  la  Bometimea  preceded  I>y  convulsionik  When  thodoaa 
is  not  so  large,  the  H^titvm  may  rully  from  the  immodiatfl  ollVvU  of  (be 
potiion,  to  auccunib  finally  to  tlio  local  ]e:tiiiiut  jiroduccd,  or  to  atruggle 
through  ftjrntpnntftd  cQnyali!9fi(iufi(Lla Juuklth.  |)oriin[iei  only  todio  yoaw 
nftarwttixU  from  or^nio  a^T*eturo.  ejujvsiLJty.  ''"i  nlfiiiniUonn  Ol'  It* 
cowophftgiM  or  otlioc  of  tho  digoativo  tubo«.  The  lint  indiontion  in  pot 
eoning  by  one  of  thew  subHtoncoa  is  to  noulrali»}  or  chomiolly  anti- 
dote tho  poivon.  tiany,  if  not  all,  of  th<i  wchafotltis  havo  »on>c  cltcni- 
icitl  nntidolo:  vfitb  tlie  alknlioii.  <lilat<  ncjd.  gvnot^Ily  convoniopt  in 
tba  form  of  vinggnr ;  with  tho  acids.  alkn|io8.  gonerally  at  hand  in  th> 
sK^gpe  or  whitewash  or  of  soap ;  with  othara.  spacific  mitf^pooa.  w^h, 
aa  antidotoa,  ahould  bo  at  onoo  wthibifd.  QjHuin  ahonld  alwaiw  b< 
froelj  fflven.  and  the  flyroptoroa  during  andaftcrjJio^rat  jwu0nin2.be 
troaled  aa  thoy  ariae. 

PoTAMA,  VS.—Ca\uiia  Fotath  \a  officlnglljr  prpwjwl  by  boHjng 
liquor  potaaai  until  ebullition  waaoa  ami  the  potaaaa  inclUi.  when  It  Is 
run  into  eyllndflCTl  moulda.  It  oecura  in  itniTi*h  acmi-tmnalttceat 
e^sJut  about  three  incbea  long  and  na  jhjfllt  m  >  lyjfff  gyo^^yill,  jerj 
doliyoMccnt  when  oxpowed  to  the  tt(r[  and  eKtnjmelv  aolublo. .  except 
impuriUoB  (l<ino>  oxide  of  iron,  and  enrbonato  of  potnmium),  Jq  laib 
water  nod  alimliol.  When  it  la  placed  upon  tho  skin  It  won  nieltt^  and, 
as  it  does  so,  gJTos  rise  to  a  pain  whJdi  iDcrcaiws  until  it  bocrtnicw  very 
fntenae,  and  continues  until  the  power  of  the  iillcali  U  so  lo«t  thai  it 
can  no  longer  roach  through  the  tlMue  it  Imtf  killed  to  tho  aoiind  Husk 
below.  Under  the  action  of  tho  oMharolic  tho  skin  becoiDoa  of  a  dirty 
asiiengmy,  and  finally  a  slough  U  formed,  with  infl&mmniion  of  tho 
auiTounding  parts,  and  ulceration  and  detachment  of  the  dead  lissDO 
in  ttom  six  to  ten  days.  The  potaeh  appunni  to  act  obiefly  by  ab- 
»lruciini;  the  water,  and,  to  some  extent,  by  comhimng  with  tho'  fatly 
and  other  portions  of  tho  tissuos.  Its  slough  being  pcrfetrtly  pernio- 
able,  and  its  power  being  but  slowly  expended  by  il<i  own  action,  potaali 
is  one  of  the  most  thorough  of  the  escharctics:  it  Is,  thoreforo,  to  be 
preferred  when  a  very  deep  and  decided  influonco  is  roquirwl,  oa  aft<r 
the  biU  of  ft  rabid  dog,  it  is  somewhat  unoonlrollable  in  its  aoUon, 
anS  rof^nlroa  oare  iaita  use.  Tho  beat  method  of  application  te  aa  toU 
lows.  Take  n  piece  of  heavy  ndhosiTe  plaster,  and  cut  a  holo  lo  it  of 
Buch  Bizo  that,  wlicn  the  piece  is  warmed  and  properly  placed  npno  the 
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■kin,  Ibc  purl  to  be  acted  upon  will  be  oxposod  wbilo  n)l  around  it  will 
be  protOL-tttd.  Then  apply  the  plaaMr.  and  greaae  tba  outar  aurfage  of 
it.  withmiV  gllf"«i"p  my  of  the  oil  to  coma  in  contact  with  tba  aacpoaed 
e^oLslufu  Then  lay  the  caustio  poUah  upon  tho  latter,  Mid,"when 
traction  jw  bclieted  jff  haTa  flr^jJHnd  daup  ynoiigfa.  waflh  the  part 

PoTABBA.  COM  Calck,  VS. —  yjuwify  Po*^.  Js  A  grftyinb-wbtlo  pow- 
der, vompoeod  of  equal  amounU  of  csiutic  potaah  and  eauxlic— I'.r.,  un- 
slaked— lime.  It  ia  not  so  aclivo  a»  caustic  potash,  hut  to  lostt  itpl  to 
epreaid  and  dilT^so  iUolf.  It  is  to  l>o  mixed  with  Buffiuimit  alcohol 
to  fonn  a  poato,  and  then  applied  HI(o  caustic  potash.  M.  Piudagncl 
affirma  (^Journal  de  Pharnuicie  et  de  Ckimie,  3o  ser.,  t.  xxjciii.)  (hut  this 
cautitic  may  ho  rendered  nearly  qy  entirely  paJnloea  by  mixing  ono  part 
of  muriate  of  morphine  with  throe  parts  of  the  powder,  and  then  by 
the  ndditipp  of  chloroform  forming  aj)a*to  that  may  bo  spread  upon 
lood-plaater  and  bo  annlled.  In  five  minuica  the  skia  undi>r  the  appti- 
Catfon  bocomoa  of  a  dcad^whito  color,  and  at  the  end  of  fiileen  minutes 
(b  brown  and  carlwnizod.  If  the  application  bo  poraUtod  in,  the  tbick- 
noM  of  the  cacbar  will  booome  finally  about  equal  to  tbat  of  tbo  layer 
of  the  ]uuU!  eniployLHi 

Aoisuu  Ar»bniosuu. — As  a  caustic,  tiracnie  is  energetic  and  poworf\il, 
but  somewhat  slow,  and  causes  intense  pain,  with  riotcnt  inllnmmation 
of  the  neighboring  parts.  It  is  statod  to  affect  more  rapidly  morbid 
than  normal  stnicturcs,  and  is  especially  used  for  the  doatruclion  of 
malignant  growths.  It  appears  to  act  chiefly  upon  the  vitality  of  the 
garli  aelinj;,  when  sufficiently  diluted,  as  a  powerftjl  irritant,  and  when 
Id  a  concentrated  form  producing  an  irritation  ^  intense  that  lite  cannot 
endure  it.  Trenee,"])robatJly,  the  roatton  of  !ta  nCToctlng  more  rapidly 
morbid  growthi*,  wliidi  havo  a  lower  vitality  than  sound  tinMuus. 

The  gruat  objection  lo  the  employment  of  anonie  is  the  portMibillty 
of  its  absorption  Innnfficient  amount  to  causoconstituticauLc^niploms: 
avon  denth  has  rmulted  from  its  oxtcmal  use.  Sinco  absorption  takes 
placo  much  more  rapidly  ij}  a  healthy  than  in  an  intonsoly  inftnmcd  or  a 
dead  Jjseuc,  whenever  arsenic  is  employed  as  a  caustic  it  should  bounetf 
BO  IVoely  M  to  kill  the  tissues  rapidly;  and  under  no  circumstancoa 
sbould  it  bo  applied  to  a  fresh  wound. 

Used  in  any  way,  arsenic  is  a  baxardouM  cauatie,  and  it  ought  to  be 
employed  only  with  the  knowledge  and  dUtinct  retnerob  ranee  ofthis 
fact.  Qancar,  and  perhaps  some  forms  of  scmi-mallgnant  uloeration, 
Buch  as  lupus,  apiiear  to  bo  the  6nIy~3i8Uiso«  which  JuBtif>'  Ita  use.  Sir 
AtlUi/  Cooper's  Aneniout  Ointment  consists  of  one  droobm  of  araeniovB 
acid,  ono  drachm  of  sulphur,  and  an  ouiico  of  spermaceti  cerate,  and 
is  to  be  alloweil  to  remain  in  contact  with  the  morbid  growth  ibr 
twenty- four  hours 
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The  Anenical  Paste  of  Frire  Cosme  and  Roust> 
in  France,  is  composed  of  one  part  of  areenioua 
hlood,  and  two  of  porphyrized  cinnabar,  made  int 
when  applied.  There  ia  no  reaaon  for  believing  tl 
innnmerable  substanceB  which  have  been  propoe 
Benious  pistes  poaeoss  pocnliar  advantages:  the  < 
is  to  mix  t^bo.  caustic  wjth  from  eight  to  ten  timet 
terial  of  such  a  nature  ^  to  make  either  an^inta 
allow  this  to  remain  on  for  from  eighteen  to^twon 

ZiNci  Chlobiddk,  U.S. — Chioride  of  Zinc  is  n 
mnriatic  acid  upon  zinc.  It  occurs  in  broken  &i 
whito  color,  translucent  and  waxy  in  appearance, 
or,  when  diluted,  acrid  astringent,  metallic  taste. 
quescont,  fusible,  volatilizable  at  a  high  tempera 
in  both  water  and  alcohol.  Chloride  of  zinc  is  a  i 
producing,  when  applied  in  a  concentrated  form 
for  six  to  eight  hours,  and  a  whitish  eschar,  wbic 
fh)m  six  to  twelve  days.  Its  penetrating  powers 
less,  and  its  action  is  moro  readily  controlled,  tba 
absorption  does  not  ondangor  life,  as  is  the  cast 
and  it  leaves  a  slough  which  is  fVee  from  odor. 

Qin^voin's  Paste  i§  made  by  mixing  the  chloi 
BCd  water.  The  strength  varies  according  to  the 
paste  containing  only  one  part  of  the  caustic  in  si: 
one  part  in  three.  When  used,  ten  or  fifteen  dro] 
to  the  paste,  which  is  applied  in  layers,  successi 
required  when  a  large  tumor  is  to  be  destroyed. 
of  calcium  has  been  especially  commended  by  I 
a  drier  paste  with  the  eschnrolic  and  limiting  its 
to  the  site  of  application  than  any  other  subs 
aicoholic  or  watery  solutions  of  the  chloride  of  . 
caustics  in  cases  of  chancres  and  other  small  s 
reputed  to  be  efficient.  They  should  be  applie 
pledgets  of  lint.  As  the  action  of  the  chloride  i 
and  very  painful,  whenever  the  cuticle  over  the  f 
sound  it  should  bo  removed  by  means  of  blister 
the  cschnrotic  is  introduced  directly  into  the  ti 
Thus,  Maisonncuve  makes  a  paste  of  one  part 
throe  of  flour  and  a  little  water,  then  cuts  those 
"arrows"  and  dries  them.  Ko  then  thrusts  thoa« 
the  tumor — if  necessary,  first  making  incisions ' 
such  a  way  that  they  lie  close  together  and  for 
base  of  the  tumor.  A  continuous  slough  is  thu 
off  tho  remainder  of  the  mass  from  the  sound 
death.    Sometimes  Maisonncuve  simply  thrusts 
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body  of  tko  tumor  nnd  destroys  it  dtrootly.     The  officinal  totution 
{Ziigvor  Zinci  Chhridi,  U^)  b  uaod  on  adisinfoolaaL 

IlrDiuRaTkUM  CsLORiDuu  CoitnnHivuH,  U-S. — (hmsive  Sublimatt  la 
an  owharotie  of  nipdornco  pow«r,  vrhicli  ilhar«i  the  dang«rtt  of  itrmnlc^ 
aineo  death  ha*  followcMl  \Ut  oxtomnl  u»o.  In  snturalod  Bolution  it  b 
ma^lujsed  te  a  caualic  in  rhancret,  but  b  acitrcoly  et^ual  to  tho  solulion 
of  iiitroto  of  morcuiy.  In  lliMO  ciaos  it  t<h»ul<l  In)  ai)i>lioil  by  monns  of  a 
caraclVhair  )>ni»h.  Profcowor  Goorgo  B.  Wood  formorly  recommondoil 
very  highly  that  iii  oni/chia  malijina  n  powder  oompiMod  of  equal  parta 
of  eorrOMiro  AuMiinato  and  «uIphato  of  zin«  Itiiimalcly  mixod  alioiild 
be  flprinkl«d  thickly  over  tho  diMiuod  Kurfn«o,  and  a  plodgoi  of  lint 
llioronghly  wt  with  laudanam  laid  tlicroon.  Thoro  U  aovoro  pain  for 
half  an  hour  to  an  hour ;  liut  Uio  draiwinga  arc  not  to  bo  removed  iinlll 
•ight  or  ten  houn  have  eliipwd.  Whon  tho  alougb  which  Is  Uiua  furniod 
separatee,  a  hoalthy  granulating  nurfaco  is  loll. 

IiiQcoR  Utdhaiiothi  Nituatis,  V.S. — Solution  of  Nitrate  of  ^tt- 
evry  \&  a  nearly  co)orI(>M,  highly  corrosiro,  acid  liquid,  hiivittg  a  Hpo- 
oiflc  gravity  of  2.1Gb,  and  made  by  diesolving  mercury,  or  it*  rod 
oxide,  in  a  large  exeoas  of  nitric  acid.  It  contnins  fVeu  nitrio  add  and 
the  binitmlo  of  tho  douloxido  of  mercury.  I  do  not  know  of  Its  ex* 
loroal  use  eror  having  produced  death;  but  it  baa  caused  salivBlion, 
and  it  19  perfectly  conceii-nblo  that  ita  oarelms  employment  ebonid  load 
to  much  more  eeriou-^  rvsuIlH :  Indeed,  in  the  Lanert  for  Jan.  3,  tSTI,  !» 
reported  a  very  ncriouft  ctue  of  poisoning  by  the  appliuation  of  tho 
pernltralo  to  a  space  not  bigger  than  a  half-crown.  It  la  rarely  used, 
except  for  the  purpose  of  dmlroylng  ttptdfic  or  cannrout  ulcers.  It  is 
eapecially  uaeflil  in  chanerrf,  to  which  It  Mhoiild  he  nppHeJ  wilh  a  gloH 
rod.  In  obstinate  acitf,  a  m|n^uto  drop  applied  by  means  of  a  glass 
brush  to  tho  top  of  an  tndolcnt  luborclo  is  naid  to  dostroy  It  with- 
out producing  a  acar.  It  has  been  largely  omployod  by  gynmx^o* 
gista  in  lUeerations  of  the  e^vix  ylfri.  lu  action  Is  very  prompt,  and 
'v»  moderately  deep ;  tho  pain  la  WToro,  hut  transient. 

AcintTM  Scuntraiccu. — Sulphuric  Acid  la  a  po«nrf\iI  Mctiarollc,  and 
waa  formerly  iwod  extonnively  for  dvstroying  oven  largo  growths.  For 
thU  parpose  the  ntrongoat  acid  la  mixed  with  cluircoo),  ao  as  to  make 
a  thick,  managcablo  paste.  Boforo  the  application  of  this,  (he  ricio 
ahoulil  bo  rvmoTod  by  a  blister. 

AciDUH  ^iTMo:  n-^Xitrie  Add  la  a  powerful  caustic,  which  is  noror 
employed  to  destroy  targe  growths,  Init  is  a  farorite  application  to 
ehofffti,  ^t^si^Hic,  pAawfeafe.  uptf  othy  unhealthy  uktm,  and  to 
eondylmiuita  and  ^ber  ettoQ  dtrmal  gmMf.  It  is  applied  by  means 
of  a  gloss  rod  or  a  splinter  of  wood.    A  drop  or  two  Is  usually  amply 
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rafficicnt ;  and  whon  tho  afition  has  gone  &r  enongh,  tbo  part 
be  waehod_wnth_QaapdiulB,  wbich_at  odto  neatralizoa  the  acid. 

Agiddm  CHaouicuji. — Chromic  Add  occura  in  anhydrous  t 
crystals,  of  a  doep-red  color,  and  an  acid,  motallic,  corrosiTi 
Tbcy  are  very  doiiquescent,  melting  down,  when  oxxxMod  to  \ 
into  a  dcop-rod  solution.  Chromic  acid  is  a  very  active  ojridit 
wViBTi  rn[Tjj<(]  yith  nrg^tf^ip  matter  rapidly  alts^  it.  and  if  in  sli 
ceas  will  dissolve  almost  any  form  of  tieeue.  It  ia  do  doubt  in  tl 
ibftt  it  acts  as  an  escbarotic.  It  ia  very  much  uaed  to_  deatroy  t 
mala  and  other  dermal  growths,  and  doubtloaa  would  be  efficient  i 
of  larger  tmnore.  Jo. juporficial  affocticyia  it  ia  beat  applied  by 
of  a  glaaa  rod,  the  liquid  formed  by  the  spontaneoua  deliquoact 
the  ciyatftla  bcing^used.  Chromic  acid  Jasomotimes  i)reacribod  di 
in,"  orTiuiSe  into  a  paate  with,  glycerin,  but  it  is  statod  that  in 
the  two  groat  care  must  be  taken  to  add  the  liquid  slowly  drop  b 
as  otherwise  there  is  danger  of  an  explosion  {PMla.  Med.  Tim 
In  the  German  army,  painting  the  sole  of  the  foot  and  the  akin  b 
the  toes  with  a  five-per^cent.  solution  of  ohromiu  acid  ia  aaid  to  hi 
avery  great  influence  in  increasing  ihe  marching  powers  of  the 
by  arresting  exceaaive  sweating  and  hardening  the  akin  (Sc 
Jakrb.,  Bd,  223,  p.  20).  Chromic  acid  is  a  violent  corrosive  po 
flingle  drop  of  the  saturated  solution  has  produced  very  aevere 
toma  {Brit.  Med.  Joum.,  vol.  i.,  1S89),  and  in  a  number  of  cases  dei 
resulted  from  ita  too  free  external  use.*  (See  Strickerfs  JahrbUche 
p.  139 ;  Schmidt' sJahrb.,  1884,  cci.  129 ;  also  Univeraitj/  Med.  Magaz 

\/  Bbomum,  U.S. — Bromine  is  a  dark-red  liquid  which  has  a  very 
ful,  disagrcoable,  chlorino-like  odor,  and  at  ordinary  tomperature 
exceedingly  acrid,  pungent  fumes.  It  is  sparmgly  soluble  in 
more  soluble Tn  alcohol,  and  still  more  so  in  other.  When  broag 
contact  with  organic  matter,  it  oxidizes  and  completely  destroys 
groat  rapidity.  On  account  of  this  property  and  of  ita  liquid 
bromino  ia  one  of  the  most  aoycre,  thorough,  and  rapiS  of  all  th 
tics.  It  has  not  boon  much  employed  to  destroy  morbid  gr^>wt 
during  our  late  war  was  found  to  be  the  most  efficient  of  all  the 
cations  tried  in  hospital  gangrene.  After  most  of  the  alough  hai 
cut  away,  the  caustic  was  applied  pretty  freely  to  the  liyin^r  tii 
means  of  a  glass  rod.  "The  pain  was  very  severe,  but  transient.  ' 
taken  intematty,  bromine  acta  as  avery  powerful  corrosive  poison 
ca's'es,  see  Schmidt's  Jahrb.,  Bd.  22 1 ;  also  Vrtljsckr.  /.  Gertcktl.  Med., 

Sulphate  of  Zinc,  Sulphate  of  Copper,  and  Burnt  Aium  are  fee 
eharotica,  never  uacd  except  lo  destroy  exuberant  granulations  in 

*  For  «iper[manta  u  ta  its  effect  on  BUiin*]^  >ce  Arth./.  Ezper.  Fatk.  n.  Pke 
tlM  Stricller'i  Jahrb.,  18TT,  p.  139. 


FAiin.Y  xrv-DEMTTLCEiirra 


Thus  uro  lilnnd  attbsUncoa,  whtch  form  mora  or  Icaa  grim  my  r-r 
lup  infltionea  upon 


mu^'ilaginou*  itolulioM  lit  wator,  capable  of  axcrtlng  a  cnlming  or  »oolli« 
Inflnmad  MrttoOB.      WUhOW  jopbt  W*tef  \tae^Tn 


JXSjJiSf^:  hilt  the  romedioa  hero  di»ciiMcd  do  wc"* 


ifi  enhajffl^  {'■  prng*!*  It  hna  boon  claimod  Tor, 
oply  that  tJicy  gooihe  xnrfacoo  to  wliJch  they  are  ImMftdhl^y  appilyl. 
bttt  alM  that  taken  iaKmally  iher  rolicve  Jmlatlon  in  diatant  organs. 
As,  hov«vor,  all  of  them  are  complex  vegetabla  producte,  an  many  of 
tbem  are  staple  articles  in  the  worM's  Ibod.  and  as  none  of  ihom  harp 
boon  detect^  '"  th<mnn<[  or  the  aocrottons.  It  cannot  be  allowed  Ihat 
thoy  reach  distant  parts  throtigh  absorption  into  the  blood.  Wlint  \* 
cortniniy  tnio  of  some  of  thorn  is  prolmlily  truo  of  nil, — tjf.,  digestion 
of  tJiom  occurs  in  the  primic  riic.  The  rcHof  which  undoubtedly  fol> 
lows  their  use  in  certain  nffcictions  of  parts  which  they  can  reach  only 
through  the  circulation  ia  probably  in  (^rcat  part,  if  not  altos*Mher,  due 
to  the  larjiio  qiiantitioB  of  water  with  which  they  are  administered, 
which,  paaaing  through  the  body,  lesson  the  eonconlralion,  and  hence 
the  acridity,  oj"  the  uritie  and  other  secretions. 

<'irnlcally,  (Icmiilpotii.i  .in-  iiwrtil  art  locnl  applications  in  all  forma  of 
■cately-inftameiljmri  I  -  :  i  I  i  i  i  ■.  :ii  ■  cil,,  n  iiii,:nftlly  in  aout<!  m/ain- 
matortf  conditions  of  Ui  •nat.     In  wliifht  broneAial  irritalicn 

they  itrc  often  tf  scni  i    ■  ■. hon  nllowcii  to  dIawlTC  nlowly  in 

the  mouth :  \i^<\  in  i! .iim  .  r  rl,  v  T.nt  only  exert  an  Influence  upon 

tha  mncQi"*  '""imAirf '""  "1'  ihi  lu^jinU,  but  very  probably  find  their  way 
alao  into  the  respiratory  passaRce. 

ACACIA-GUM  ARABIC.  U.S. 
A  gummy  exndation  fl-ora  Acacia  Tcra  and  other  spocica  of  Acaota, 
•mall  tre«e  growins?  in  Northern  AiHoa,  Senegambia,  Guinea,  etc.,  the 
Capo  Colony,  and  Ausirslia.  Gum  arable  oocura  in  ronndi^h  or  irreg- 
nlar  pieeoe,  more  or  leas  tnuixparvnt,  hard,  brittle,  varyini;  in  color 
ftom  white  or  yolIowLib  white  to  red.  or  oven  deep  orange  brown.  It 
oonsigta  of  a  {wcutiar  principle,  Arabin,  united  with  about  tbrco  per 
cent,  of  lime,  potas^h,  and  magnesia.  According  to  Uasomann,  pure 
ara^i'n  is  an  amorphous  substanM,  glnsey  and  tniiisporont  when  dry, 
bnt  mllk.white  when  moist,  and  baring  a  feoblo  acid  rcaetion.  with  Um 
power  of  uniting  with  bsAOs.     In  the  plant,  arabin,  like  other  gums, 
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appo&re  to  be  formed  by  a  retrograde  metaroorph< 
deed,  Wigand  declares  that  the  flosh  and  even  the 
plum  can  undergo  this  motamorphosiB.  The  aami 
that  bassorin  is  a_firat  product  of_the  change,  and 
of  the  procGBB,  converted  into  arabin.  On  accc 
and  pleasant  taste, gum  arabic  is  often  used  aaa  d 
of  the  fauces  and  in  angina.  It  in  aomctimee  em 
to  drinking-water  in  fevers,  and  is  believed  to  I 
proportioB.  Its  chief  use,  however,  is  in  Pharms 
emulfiions,  pills,  etc.    The  mucilage  (_Mucilago  Aca 

Tbaqaoantba,  U.S. — Tragacanth  is  the  concre 
Terus,  a  small  shrub  of  Asia  Minor.  Trogoca 
whitish,  horny,  waved  flalcee,  or  sometimes  in  filai 
odorless  and  nearly  tasteless.  Introduced  into  n 
solve,  but  swells  up  into  a  soft  paste.  One  hundn 
according  to  Guerin,  53.3  parts  of  arabin,  33.1  j 
2.5  parts  of  inorganic  ash.  Bassorin  is  a  gumi 
distinguished  from  arabin  by  its  not  dissolving 
swelling  up  into  a  pasty  mass.  Tragacanth  is  ni 
foctnre  of  troches  and  in  suspending  heavy  powd' 
the  difficulty  q{  its  solution  and  the  extreme  vis 
especiaUy  fit  it.    Its  mucilage  (Mucitago  Tragacar 

Ulmus,  U.S. — Slippery  Elm  is  the  inner  bai 
largo  indigenous  tree.  The  bark  is  of  a  yellowis 
fibrous,  yet  when  dry  somewhat  brittle,  and  ocei 
or  pieces  one  or  two  lines  thick.  It  ie  pleasant 
chewed.  It  contains  a  largo  quantity  of  a  peculi 
yields  freely  to  water.  Its  infusion  is  sometimes 
ties  |n  inflammations  of  the  intestines,  as  a  domul 
chief  use  is  as  an  external  applipatJon.  When 
slippery  elm  makes  a  very  excellent  soothing  po 
{JIucilago  Utmi)  is  ofBcinnl. 

Cetraria,  U.S. — Iceland  Moss  is  the  fronds 
islandica,  gi-owing  on  rocks  in  Iceland  and  in  i 
portions  of  the  world.  It  is  said  to  be  abundani 
Kew  England.  The  foliaceou.s,  dry,  shining,  lobed, 
aro  about  four  inches  long,  of  various  intermiie< 
and  red,  of  a  mucilaginous,  bitter  taste.  Iceland 
liar  starch-liko  principle,  lichen  starch,  and  a  bitt< 
odorous,  and  has  a  mucilaginous,  bitter  taste.  I 
jts  bitterness;  to  boiling  water  all  of  its  virtues. 
Acid,  is  the  bitter  principle,  which  may  be  obta 
mass  of  interlaced  acicular  crystals.     It  unites  i 
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mIU.  TVitb  it  in  tlto  lichen  ia  u»ociiitod  En  sronll  quiinLilles  lielfilearui 
aetd,  lAehenin,  or  Lichen  Starch,  Uio  niuciluglnous,  nutritiro  principle 
of  IcoIkikI  moM,  diffon  fVom  onjinnry  Hturch  in  not  l>eing  deposited  in 
gpnulcn  witltiD  tho  colls,  but  In  lny en*  or  irregular  mMooa  botwoon  tka 
cclla,  or  indeed  ronning  tho  vralU  tlicmitoIrM  of  tbc  c«lU)  (D«  Dary, 
BefntUtei's  Sandh.  dtr  phytiolog.  S^aa^  Bd.  il.  p.  255).  In  oold  water 
it  BwftUa  np  Tf|thant|  riJianlYlPc ;  jp  ho.t  imtw  it  diaBotvot.  and  on  cool. 
ing  conilonBcs  into  n  j«lly.  Willi  iodine  it  rtrilcw  *  yellow,  groon,  op 
goinint)nio<>  "^fanf  <'i'"it  ^luo^  (j^ku-^  "^  i»  foqnA  in  vory  HMtnyHohonST 
nlw)  in  many  specioB  ofsoa-wMd,  notably  in  tb«  io-callod  O^^iean  myff. 
Icafauid  mom  bu  onjoyod  aomo  roputatioii  m  a  doiniilcent  In  poctoml 
eomplliints.  ywrni  \\f  l»it,|ftf  ppm-inlii,  it  ia  probably  tomo what  tonic, 
and  italichttnip  ia  pro^fnblv  t^iil.  <>niutl  tn  i^Jt^arg  aiafclTjit  a  nutrtont. 
When  prepared  im  an  artjfila  f  f  ■'■■*',  in  tlia  fomi  of  jelly,  tho  bitter 
tmte  ehould  bo  romorod  by  ■onklnp  (br  Bome  bonre  in  a  xwj  weak  cold 
alkaiina  Holqtion.  and  afterwards  for  a  little  while  in  cottj  water.      "^ 

P  Cho5D»iib,  11.%.— Irish  Mots,  or  Carragwi.— Tho  frondaof  Cbondma 

OTiapas,  a  awt-woed  growing  on  tbe  coaat  of  Ireland,  and  also  on  tho 
nortnorD~ooast  of  tho  Uoitod  Stjttoe,  where  it  is  now  gathered  in  largo 
quantities.  The  fVoDda  itre  purplish  red, — bnt,  as  kept  in  tho  shops 
bleached  by  washing  in  IVceh  water,  whitish,  and  trnnslucont, — cnrtilo- 
ginouB,  slonder,  much  branctied,  swelling  up  but  not  dissolving  in  wator, 
and  having  a  aliglitly  saline  tasto.  Thoir  virtue  dcjwiida  chiefly  upon 
a  atArch-  or^um-Jike  princijJe,  Carragetnin,  which  is  dlalinguisbod  fhtia 
atjirch  by  not  ttirning  blue  with  Iodine,  and  iVom  gum  by  not  prcolpj- 
tating  from  ii  ■  .1  I  .  luiii'ii  ^)llTEe  addition  of  alcohol.  Qhondnis 
■J56  wmiuii»  !:.  '  I'l  il  liiL'*yl';>ll:iuii  of  a  Togetobte  ftll>umen. 

CamigC'':!.  I     i  ir  domulcont  and  iiulritloua,  b  employed  aa  an  oi-tldo 

of^et  in_^li     --  r.ijiiiriiig  food  of  auch  character,  and  may  be 

uatd  Inateinl  i>i  ari\.w  I'm^t.  It  ia  to  be  prepared  by  firat  aooklng  for 
ten  mingtea  in  cold  water,  »nd  tJien  boilmgfrom  half  an  ounee  to  an 
ounco  of  it  (according  to  tho  deairod  coneistcncy)  in  g  pint  and  a  batf 
of  water  down  to  a  pint,  aweotening  and  flavoring  U>  taato.  Milk  QUty 
bo  BubrtJtatod  for  water. 


Gltctbruiiea,  U.S. — Liqitoriee  Root  is  the  rootof  GtyoynrhiM  glabra, 
A  native  herb  of  Southern  Europe,  Jt  occurs  in  long,  oylindrionl  pieces. 
fl^>m  a  few  lines  to  moro  than  an  inch  in  (Hjiinoter,  wowniib  bxtor- 
nally,  and  yellowish  within.  Its  IVaeturo  Is  llbrous,  its  taste  awoet  and 
roudlaginous,  its  odw  none.  Its  active  principle  is  GVyrvrrAt^in.  This 
is  a  sweet,  noutxal  sabstance,  dilTcring  lh)m  tho  stigurs  in  not  being 
ooBVcrted  by  nitric  acid  into  oxalio  acid,  and  by  Its  inability  to  uodei;go 
tbe  vinous  fermentation.  LIquoHco  root  la  very  hirgely  used  as  a 
demalcent  in  pectoral  complaints,  and,  on  aocount  of  its  ploaaant  taste, 
afl  a  means  of  disguising  or  of  flavoring  modielnoa.     In  the  form  of 
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glyojiThizin  it  ib  said  to  conceal  ftlmoBt.  oniiply  i\m  YMjaj 
quipine  and  Bimilar  eubstanceB.  It  is  UBod  almost  oxclusivol 
form  of  the  extract  (Extractum  Glycyrrhizce,  U.S.),  known  as  I 
The  Mistura  GlycynftizcB  Composita,  U.S.,  or  Brown  Mixture, 
paregoric,  aatimoDial  wine,  and  Bwoet  spirit  of  nitro,  and  is  mi 
as  a  domestic  remedy  in  "  colds"  and  the  early  stages  of  mild  bi 
The  dose  for  an  adult  is  half  a  fluidounce  to  a  fluidounco  otc 
houra  ^ft£  n  fhJM  throc)  yoara  old,  a  teaapoonfbl.  Tho  pun 
{Extractum  Glycyrrkizte  Purum,  U.S.)  and  tho  Jluid  extract  (£ 
Glycyrrhizce  Fluidum,  U.S.)  are  excellent  preparations.  Olycyn 
Ammaniatum,  U.S.,  iB^a  VQty.  olo^nt  demnlcen^  p^pn,rp«i"" 
however,  is  incompatible  with  acid  or  alkaline  floluti9n8:  it« 
fVom  flre  to  ten  grains.  The  compound  liquorice  powder  {Pulvit 
rhizte  Compositus,  U.S.)  contains  Bonna  and  washed  sulphur, 
elegant  laxative,  acting,  usually  mildly  and  without  tho  pr 
of  pain,  injoBOB  of  one  to  two  tcaspoonfula. 

LiNUM,  U,a.,  or  Flaxseed^  is  the  seed  of  Xinnm  nsitatissi 
common  flax,  and  contains  largo  quantities  of  mucilage  and  oj 
compound  infusion  iB  much  used  internally.  It  ia  odeo  ma 
boiling  water;  but  the  application  of  too  much  heat  causes 
traction  of  more  or  Iobb  of  the  oil,  and  thereby  renders  the  pro 
loss  palatable.  The  infusion  Bhould  never,  therefore,  be  boilea 
its  making.  The  addition  of  lemon  and  sugar' renders  it  mc 
table.  It  may  be  drunk  ad  libitum  in  noctorgl  mtnrrhA^  in_ 
and  dysentery,  and  in  irritation  of  the  kidneys  or  the  vrinary_pa^ 

Medulla  Sassafbab,  or  Sassafras  pith,  yields  a  delicate  r 
muc-li  used  in  diseases  of  tho  cyo  {Mucilago  Sassafras  Medulla, 

ALTn.«A,  U.S. — Tho  roots  of  Altha-a  officinalis  yield  a  blai 
lage,  their  decoction  is  sometimes  given  in  irritntcd  states 
stomach  and  bowels,  and  thoir  syrup  {Syrupus  Attheem,  U.S.)  is 
a  veliiclo. 

The  seeds  of  tho  quince  {Cydonium,  U.S.)  readily  yield  to 
thick  mucilago  (Mucilago  Cydonii,  U.S.). 

TAnocA  is  the  fecula  of  the  root  of  Janipha  M^anihot,  a  n 
Boulh  Anioinca.  There  arc  two  varieties  of  the  tapioca  pla 
sweet  !ind  tho  bitter  caeeava.  Tho  latter  is  in  its  frosh  state  po 
from  Ihc  prussic  acid  which  it  contains,  but  yields  most,  if  no 
the  iiipioca  of  eommcreo.  The  tapioca  is  obtained  by  allowing 
pressed  juice  to  stand,  separating  the  powder  which  deposits,  i 
and  drying  by  heat,  owing  to  the  action  of  which  the  starch  ib  r 
partially  soluble  in  oold  wab  r.     It  is  in  irregular,  hard  and 
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ooori^  lostoloss  graios,  which  the  mtcroscopo  ehowB  to  bo  composed  of 
ruptured  Btaroh-grantiles. 

Hara!(ta  {Arrow-root)  is  a  feciila  or  atarcb,  obtained  ttam  the  rlii 
somo  of  Mnrania  arunttinocoa,  a  uativu  of  tlio  West  Indies.  Arrow* 
root  iH  produced  in  tlie  Wcot  Indiex,  \a  Afk-ien,  and  in  the  Southern 
United  Stale*,  ospocially  Floriilii.  The  most  c«t«cmod  variety  in  l)iai 
whieh  comes  from  the  iHlaod  of  Bcrmado.  It  is  obtaiDod  in  the  uHUiil 
method  by  benting  the  rool-stoclcs  into  n  pulp,  and  the  um  of  flowing 
cold  water.  Ji_Jlcsun»  as  a  very  light,  ta«t£!j2^  and  odorleM  white 
powder,  which  the  iqi^troicope  ihowB  to  bo  eompo>od  of  OTfttft.  oblong, 
or  irreguIarly-OQaTOX  granalea,  from  tb<t  *<r'g<m-h^indrH-|t'i'i-fift'<ftb  J« 
the  t wo-tboiiwtnd tb  of  an  inch  long,  mai'kod  with  very  fine  rin^  and 
with  a  cirrnlfir  hiliim,  which  cmctcs  in  a  lini>ar  or  stoliato  manner. 
Arrow-root  is  oltcn  ndiillernted  with  other  starches,  which  are  boat 
dotoctcd  by  tlie  microscope. 

For  methods  of  preparing  arrow-root  and  tapioca,  see  pag«  33. 

Saoo  is  B  focula  obtained  from  the  pith  of  Sagus  Itumphii  and  other 
BflRo  palms  of  Sumatra  and  the  neij,;hboring  regions.  It  !b  firat  pro- 
pared  in  the  usuaJ  manner,  and  then  formed  into  a  paste  with  water, 
rutted  into  grains,  and  dried.  Pearl  Sago  occurs  in  hard,  roundish, 
aomcwhat  tmn&lucent  or  Hometimoa  opai]U«  gmios,  about  the  sUo  of  a 
pin's  head.  Chmmon  Saffo  Is  in  larggr  and  browner  gralng,  often  mbu^ 
wUhjome  powder.  It  la  composed  of  oral  or  ornto,  often  tnineftt«  and 
maller^hapc^ often  much  brolten,  BtATcli  granule*.  It  is  uaod  erclu- 
■JToly  a»  an  article  of  diet,  forming  a  jelly,  which  is  host  propnrytj  a« 
fbUgwt:  Wash  the  cago  welT  In  cold  water;  put  a  small  toflcnpftil  of  It 
to  soak  In  hjlf  n  pint  of  water  OTor-ntght,  and  in  the  mornini;  put  this 
mixture  into  one  pint  of  hot  water;  squceso  Into  it  the  juice  out  of  a 
thlnly-pnrcd  lemon,  and  allow  to  simmer  slowly  for  twenty  minutes; 
then  sweetoD,  add  wine  accord!  og  to  taste  or  the  exigencies  of  the  case, 
then  pour  into  moulds  to  coo* 

HoRDEUK. — Under  Jbe  name  of  Hordeum,  or  Barley,  the  United 
States  Pharmncop<»ia  reoognlxM  the  decorlieatod  seeds  of  the  common 
barley,  the  jwari  barley  of  commerce.  TI>oy  contain  starch  an'l  inurl* 
lage,  and  the  decodion  (Demcfum  Hordei)  was  formerly  officinal.  Barley^ 
uater  is  naod  an  a  nutritiou*,  demulcent  drink  In  fevers  and  inflammatory 
eondltlona,  eapecially  when  the  ftastric  mucous  mombmne  is  involved. 
The  U.S.  Pharmacopcnia  of  19T0  directed  that  It  should  bo  prepared  as 
follows:  "Take  of  barUiy  two  troyouncos;  watera  euSioiunt  qiianlity. 
Haring  washed  away  tho  ostranooua  mntters  which  ndhoro  to  the  bar- 
ley, boll  It  with  half  a  pint  of  water  for  a  short  lime,  and  throw  .iway 
the  resulting  liquid,  Tlion,  having  poured  on  it  four  pints  of  boiling 
water,  boil  down  to  two  pints,  and  strain." 
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Tbcb  emollients  are  perfectly  bland,  fatty  ms 
Applied  to  the  skin,  soften  it  and  render  it  more  i 
tbese  romedies  is  largely  meohanical,  and  they  pn 
in  greciaoly  the  aame  way  aa  they  affect  a  raw  hie 
They  are  therefore  especially  useful  when  the  b1 
crack  or  to  chap.  Whenever  Bur&cos  become  b 
oyiorjf.ords,  chafe,  egollienta  are  also  useful  mecl 
afford  relief  in  simple  inflammationa  of  the  ski: 
Btancofl  that  their  action  cannot  be  explained 
indeed,  they  seem  to  exert  a  dynamic  fnfluoni 
of  the  parts  concerned.  To  the  best  of  our  pi 
oxygen'or  otner  constituent  of  the  air  acts  as  a 
surfaces  and  increases  inflammationa  there  preso 
that  fatty  matters  do  good  by  keeping  out  the 
apparently  dynamic  influence  of  fatty  mjitters  ie 
Bo  these  things  aa  they  may,  clinical  experie 
that  fatty  matters  are  of  very  great  value  in  tl 
ficial  inflammations.  It  must  bo  borne  in  mind 
when  it  becomes  rancid,  i.B  very  irritating,  and  ^ 
than  good,  so  that  the  strictest  attention  mus 
dition  of  the  fatty  material  employed.  Any  pe 
stance  may  be  used  as  an  emollient.  Mutton  sui 
famous  in  domestic  medioino,  but  are  aimpiy  va 
jjreparcd,  they  are  leas  apt  than  some  other  fats 
cannot  be  allowed  that  there  is  any  difference 
penetrating  power:  a  very  hard  fat  is  of  cpurao 
as  a  softer  one,  and  therefore  only  such  fats  as  i 
become  very  soi^,  at  the  temperature  of  the  body 
man  Lard  {Adeps,  U.S.),  when  freed  by  washing 
commonly  contains,  is  a  mild  fat,  melting  at  tl 
body.  It  is  enormously  used  in  pharmacy.  Cac 
bromcB,  U.S.)  is  an  absolutely  bland  vegetable  fat 
at  ordinary  temperatures,  but  molts  with  the  I 
is  consequently  very  largely  used  in  the  propat 
both  ofEcinal  and  magistral.  Spermaceti  (_Cetaci 
to  give  consistence  to  ointments,  as  is  also  wax  (i 
and  Cera  fiava,  or  yellow  toax,  U.S.).  Cold  Ore 
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Soue,  U.S.),  coDtaining  oil  of  sweet  almonds,  spormnniti,  wliiUt  wax, 
and  roao-water,  is  one  of  tho  most  elegant  of  the  officinal  omollionU. 

Lakouk  is  a  fftC  obtained  from  the  wool  of  whcop.  which  ie  said  to 
contain,  on  an  average,  forty-five  per  cent,  of  IL  It  was  first  recom- 
mended  hy  Dr.  Oscar  Liobreiob  as  a  basU  for  ointments  or  preparations 
to  b<!  applied  to  the  surftee  of  the  skin.  It  is  entirely  Itee  f>om  irritant 
properties,  has  the  power  of  taking  up  a  large  amount  of  water  without 
losing  lis  unctuousness,  and  is  assorted  to  be  absorbed  through  the 
iikia  much  more  readily  than  other  fhts.  la  the  experimeau  of  Dr. 
PatAchkowsky  (Pftarni.  Zeil.,  1885 1,  half  an  hour  nflor  inunction  with 
lanolin  and  lodidd  of  potasnium  ihe  iodine  was  recovered  from  ibo 
urine,  while  officjnal  Iodide  of  potaasium  ointnient  yielded  negative  ro- 
BulM.  Tins  has  been  confirmed  by  Kaspar  (Deutsche  Med.  Wochemchr., 
Dec.  18S&),  but  Ititter  and  PfeitTor  obtained  contrary  results,  and  in  a 
oonsldorable  scried  of  experimeiiu  were  unable  to  perceive  that  lanolin 
hud  any  superiority  over  other  fau  in  promoting  absorption.  The 
fact,  moreover,  ibut  lanolin  is  largely  the  seorotion  of  sebaoeooa  folH. 
otes,  contains  *"  '''^^"^liBOft  of  ^hftlBP*^'''"i  and  is  of  the  nature  of  a 
wosto  product,  whJeh  b  ^T^fflfV"*i  apt  ibr  absorption,  but  ll^r  thy  kf^P" 
lo^  soft  pf^y  akin  a^d  its  uppwdftireB.  indloates  very  stronjly  thftt 
it  wilt  yicld-itsclf.  and  medicinal  properties  witb  which  it  maj'  bo 
ImpHtfpiatad.  loj^  rftatlilv  to  ubaorptiou  than  do  other  fata. 

GLTCBRINUM-OLYOBBIN.    U.8, 

miis  is  a  tJiick,  syrupy  liquid,  colorless,  froo  from  odor,  and  of  a 
swoot  taste.  It  was  originally  prepared  by  heating  together  a  motallto 
oxide  and  ordinary  fat«,  ns  in  tho  manufacture  of  lead.plaster.  Cbumi- 
cally  speaking,  It  belongs  to  the  alcohols,  and  is  known  according  to 
tho  recent  nomenclature  lis  propenyl  alcohol.  It  is  always  sol  (hie  dur- 
ing the  process  of  SAponili cation,  when  the  stoaric  or  other  aotds  of  tho 
fat  unite  wilh  some  base  to  form  salts  known  as  soap.  Consequently, 
glycerin  always  forms  a  coniudcrablo  part  of  the  soap-maker's  waste ; 
but  in  this  it  is  so  mixed  witb  impurities  that  until  recently  it  was 
valuelees.  Kow,  by  means  of  certain  patent  processes,  the  glycerin  is 
said  to  be  obtained  pure  tVom  the  waste  pi-oducts  of  soap -factories. 
Tho  great  bulk  of  the  glycerin  in  commerce  is  made  by  the  direct 
decomposition  of  fats  by  heated  steam. 

Under  certain  circumstanoes,  not  well  understood,  glycerin  forms 
hard,  brilliant  ciyatals.  In  its  usual  liquid  form  it  mixes  in  all  propor- 
tions with  water  and  alcohol,  and  itself  dissolves  iodine,  bromine,  tho 
alkalies,  tannic  and  other  vegetable  acids,  a  large  number  of  neutral 
•alts,  salicin,  and  other  organic  principles. 

Glycerin  does  not  evaporate  upon  exposure,  but  is  very  hygroecopiOi 
and  abwrbs  water  from  the  air.  When  pure,  it  is  Incapable  of  be- 
coming rancid  or  of  fenncntlng  spontaneously.     The  acrid  glycerin 
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formerly  so  abundant,  and  aUll  mot  with,  owes  Its  [rrilant  proportiei 
to  oontaminating  sutMtanoce,  espooially,  it  Ls  salil,  to  oxalic  and  formk 
toide.  The  former  of  tkeee  aubstancos  is  apt  to  bo  creaUid  by  tbo  action 
of  tbo  Bolphimo  acid  used  during  tbe  purificatlou  of  tbo  glycerin,  tb* 
latter  by  the  reaoUon  between  the  oxalic  acid  and  tbo  glycerin, 

PBTStoLoaicAL  ACTION. — When  large  doses  of  glycerin  (in  tho  dog 
eight  or  mora  parts  per  tbousand  by  weight)  are  tnjeot«d  Hubculane- 
ously,  death  is  produced  In  a  period  varying,  according  to  Iho  doM, 
from  one  hour  to  aevernl  days.  The  symptoms  are  )om  of  mutoo- 
lar  §trougth,  lethargy,  bloody  urine,  Toraiting,  drynesn  of  tho  niuooti* 
membmne,  with  marked  thirst,  &II  of  temperature,  gradual  cxtinctlod 
of  both  rvaptrntion  and  circulation,  and  finally  coutuIrIoiih  and  coma 
(Dujardin-Beaumetx  and  Audiji,  £tii/^  Therap.,  xd.  62).  The  coavul* 
Bions  occur  raoro  early  and  Bovoroly  when  large  dooos  nro  employed, 
and  are  then  said  to  be  tetanEo,  luid  to  be  accompaniod  with  a  decided 
rise  of  t«mporaluro,  The  fall  of  temperature  ie,  eren  In  the  milder 
caaes,  present  only  late  in  the  poiaonlng,  and  la  aomelime*,  If  not  alwayi, 
preceded  by  a  Hho.  After  death  Intenae  oongestion,  with  more  or  loM 
»ononit)g  of  the  Llsouo,  Is  found  in  the  lungs,  kidncyH,  and  Sntostinot. 
In  intiii  no  Kymptoms  of  poisoning  have  ever  been  produced  by  glye^ 
rin,  tho  largest  single  amounts  ingcstod— an  ounce  or  so — having  no 
perceptible  effect  other  than  that  of  a  laxative. 

Catillon  cUtlms  that  glycerin  adminiHtered  in  Hinall  continuotu  down 
exerts  a  decided  olfoct  upon  nutrition  (Bvtl.  Tkerap.,Tici\.  130;  Jrol. 
de  Physiol.  Norm,  et  Path.,  1877).  In  hiii  experiments  he  found  thai 
eight  grains  given  daily  lo  guinea-pigs  produced  a  very  marked  gain  ia 
woifi^bt,  with  a  losacned  excretion  of  urea.  In  man  an  ounco  daily  ako 
produced  in  tbo  elimination  of  ui-ea  a  decided  diminution,  which  ws4 
not  increased  by  iacrea«ng  tbo  dosoe  of  glycerin.  The  appetite  in 
many  cases  was,  after  a  little  time,  much  improved,  and  then  tlto  in- 
creased ingeatjon  of  food  pi-oduced  an  incroatod  olirainatioo  of  urea. 
The  fact  that  an  incroase  of  food  was  permitted  in  these  experiments 
•hows,  however,  that  the  conditions  of  expori mentation  wore  not  rii^id 
enough  to  allow  much  weight  to  ho  attached  to  the  result ;  and  the 
relation  of  glyoorin  to  tho  elimination  of  urea  has  been  investigated 
by  li.  Lewln  tZeittchr.f.  Bioi,  xv.),  by  N.  'ftchirwinsky  (Hid.),  and  by 
1,  Munk  (Virehow*  Archio,  Ixxvi,  130^, with  eomowhat  oontradiotory 
resultji.  Of  these  experiments  tho  motit  extensive  are  those  of  Uunk, 
vrbo  sconiti  to  have  used  all  proper  prucautions,  and  found  that  glycerin  ^^ 
has  no  ufTect  upon  the  oUminaUon  of  urea  or  the  general  bodily  niitri-^| 
lion.  Tho  remits  reached  by  Levin  correspond  with  those  of  Munk,  ^^ 
Tsi-hirvh-insky  omitted  fatty  materials  trora  tbo  f'x>d,  and  found  that 
while  at  first  the  elimination  of  urea  was  diminished,  it  afXcnrards, 
under  tho  u*e  of  very  large  doses  of  ^lyocrin,  was  incroflMd.  With  our 
present  evidence  it  must  be  oonaidei'cd  most  probable  that  glycerin  faai 
BO  controlling  power  over  the  waste  of  nitrogenous  tissues. 


I 
I 
1 


M 


BMOi.UEyTS. 


au 


Ofoorin  is  abnorbod  IW>in  iho  &litaoutaiy  canal,  nnd  wbcn  froolf 
adminiBtun^  is  in  pikrt  oHminatod,  and  in  part  burnt  up  in  tb«  Mystam, 
Both  Ustimowitnch  (Archiv /.  d.  Gcs.  PKyiiohg.,  xiii.  -153)  and  Pld«x 
(iM.,  ZTJ.  153)  fbtind  a  subeutnoe  in  tho  urino  wbich  thoy  boliev«  to 
bo  »  dorivntiro  product  of  glycerin,  whilo  Catitlon  proved  tbat  it  ia 
Dot  elimin&lod  by  tho  akin  or,  even  wben  it  purjjes,  by  tbe  intostinva 
Calillon  and  Lowin  rocoTorcd  fh>ni  the  urine  only  a  small  propor- 
tion of  that  ingested,  Techinrinsky  only  8.7  por  cent.,  while  Ludvrig 
Amschink  {Siteungib.  OetetUchaJt  Morphd.  Physiol.  M&ncken,  18SG,  it., 
also  Zeilichr.  fkr  Biolog.,  xxiii.  413)  found  that  not  more  than  thirty 
per  cent,  escapes  fVora  ibo  body,  Sinc«  a  btrgo  proportion  of  iugoAtvd 
glycerin  ia  oxidized  io  tho  body,  it  would  appear  that  it  is  capable  of 
replacing  to  some  extent  true  fatty  curbo-hydratea  for  the  production 
of  beator  energy,  and,  therefore,  has  food  viilue.  According  to  tho  calcu- 
lations of  Arnschink,  two  hundred  and  nineteen  parts  of  it  are  equlraluot 
to  about  one  hundred  parts  of  fat.  Tbin  view  is  corroborated  by  the 
work  of  Scheremetjowsky,  who  found  in  rabbits  that  the  intravenous 
injection  of  glycerin  was  followed  by  an  immediate  increase  of  the  eon- 
feumption  of  oxygen,  and  of  the  giving  up  of  carbonic  acid.  Tb«  work 
of  Sclicremetjuw.iky  has  given  rise  to  consldurable  controversy,  but  Iho 
latent  cxperimenls,  those  of  I.  Munk,  seem  to  lead  to  tho  conclusion 
that  glycerin  is  capable  of  taking  the  place  of  the  bodily  fat.  (For 
dtscuMloa,  see  Archivf.  d.  Gta.  Phya.,  xlvi.,  1889-90.) 

Acoording  to  Puchslnger,  the  bloody  urine  produced  by  poisonooa 
doflea  of  glycerin  contains  an  abundance  of  the  coloring-matler  of 
tho  blood,  but  no  flrco  corpuscle*  (^PfiUger's  Arehiv,  xl,  502).  Vory 
IntorL'Aliiig  in  connection  with  the  use  of  glycerin  In  diabetes  la  the 
(ivivrtion  of  Fuchsinger  (P/lutjer's  Arehiv,  xli.  501;  CentrMt. /.  Med. 
Wiu,  1877),  ihiit  in  rabbits  slightly  ])oisonod  with  glycerin  no  viigar 
appears  in  the  urino  after  tho  "diabetic  puncture."  The  uxporimonta 
of  Ecltburd  gave,  however,  a  contrary  result  (^Ccntralbl.  /.  Mai.  Witt., 
1876,  p.  '^TA),  and  Catillon  al!lrmB  that  given  in  xory  largo  continuous 
doses  glycerin  increases  the  amount  of  sugar  in  tho  blood. 

TuBoaFBtiTioa — Locally  applied,  glycerin  is  usually  un irritating, 
and  it  is  much  employed  aa  an  cmollienL  The  obiof  did&dntilage  iEnl 
atteoda  ita  use  ia  ita  atiokinces;  on  the  other  hand,  ita  non-rolatility 
and  its  hrgroseonie  projwrtiea  gire  a  perditaooy  to  ita  action  whieb  ia 

ni\t,^  YWT  lriTf"t'*rifll  ^*    «"'"■•«   l..f.'.<1y    tnin  t\,a.  rtnw.pnBlHftn  nt 

popnlar  emollient  ointments,  or  "  croanis,"  as  they  iiro  ealled,  and  la 
often  osed  itself  for  chapped  hands,  excoriation  a,  and  similar  troublos. 
It  is  also  employed  by  dornialotogisla  to  some  extent  In  chrome  taema  ; 
1b  uborrhcea.  whether  alTuoiing  the  hairy  scalp  orotJier  parts,  it  ia  na- 
aertod  to  be  especially  u.tcAil,  noftoning  il.-  n,  i .  <  t"  -icTOiion,  and, 
used  in  conjunction  with  such  EttmadJMULa  Lm  i\  ji',  in!  noetala  of 
l^ad,  dimlnlahing  the  amount  of  Bocrction.  ^VlL.  n  [|.i  rv  :h  n  ^vimt  of 
aabaccQus  aeorcUon.  It  la  said  also  to  nit  ^iTI.  imily ;  \ii  ii.\tbiti,  jirMTttvt, 
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and  eren  psoriasis,  glycerin  is  UBod,  diluted  witb  i 
mow  acbive remodios.  UpontEo mucous mombrai 
much  as  it^doeH  upon  tho  akin,  and  diiutod  with  ^ 
coryza,  and  evon,  by  onematji,  in_dj;5fifl£ficy;  incroi 
>rith  ad^ftniago  be  applied  freely  by  means  of 
bnish  to  tlie  orifieo  of  the  larynx,  so  as  to  run  inl 
atave  doaes  it  ia'asBertoa  to  be  Tory  efaective  m 
forms  an  excellent  baaia  for  mout h- washes ;  or  t 
with  it  and  borax,  or  aimilar  eubatance,  i'or  uae 
same  cavity,  Tho  Hat  of  diaeaaea  in  which  this 
might  be  vory  much  lengthened ;  bnt  the  esampi 
Bufficient  to  indicate  tho  range  of  ite  application 
ae  a  vehicle.  There  are  certain  poraoos  upon  whi 
membranes  even  tho  purest  glycerin  aoema  to  act 
influence  is  most  intense  when  the  glycerin  ia  n 
iVom  water.  It  is,  however,  discciniible  evon  whe: 
diluted,  and  often  inhibits  its  use.  The  existence 
to  glycerin  can  bo  determined  Qnly_ by.  trial. 

When  adminiatered  internally  in  doses  of 
glycerin  acts  as  a  gentle  hut  very  uncertain,  Ijtjca 
that  a  aingle  doae  has  any  other  perceptible  effe 
propoaed  as  a  su^j^tituta  for  cod-liver  oil  in  ct^KC 
to  acquire  reputation.  Nevertholoas,  tho  resulta  o 
to  demand  for  it  more  extensive  trial.  That  obsei 
amount  of  it  to  be  half  an  ounce  to  an  ounce  in  t 
in  three  doses.  It  has  also  boon  proposed  and  1 
diabetes.*  It  appears  to  be  harmless  in  this.  &£[ 
maybe  used  aa  a  sweeten  ing-materinl  for  coffeo,^ 
ages ;  but  there  is  no  reason  to  believe  tjjat  it  ex 
tho  disease.  The  most  important  internal  use  of  j 
lesa  substance  which  has  the  power  of  disguisinc 
In  this  way  it  may  be  employed  ijitlicaator  oil,  in 
tine,  in  solutions  of  iron,  and  in  various  mixturea. 
to  envelop  tho  medicinal  substances  and  proven 
palate.  Plasma  or  Glycerite  of  Starch  (Glyceritun 
used  ae  a  protective ;  Glycerite  of  Yolk  of  Egg  (Gt 
is  chiefly  employed  in  making  emulaions. 

SACCHAKIN.t 
Saccharin  ia  a  substance  discovered  by  Dr.  Fi 
chemical  relations  aro  too  complex  for  discussio 
present.     It  occurs  as  a  white  powder  composed 


*  Pot  litanitur«  sod  diBcaaaion  of  pD'mt.  aev  ZitmMtfu't  Evpyt 

t  Tbe  prcBCQt  ia  probably  fta  good  as  anj  otbor  ptikoe  La  tb 

■bote  uaa  in  practical  medicine  d«pendji  upon  iU  lack  of  medtcii] 
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very  alif^liUy  solublo  In  wutvr,  readily  solublo  In  glycerin,  alcohol,  and 
othur.  lU  vmltiry  »olution  baa  ft  distincUy  sold  ruaction,  and  it  forma 
luilta.  Ilti  moHt  romurknblo  property  is  !tA  nwcet  taat«,  which  b  said  to 
b<j  llin>«  huhdrvd  timoH  more  intcntte  tliAii  ibitt  of  sugar,  bo  that  if  one 
gruln  of  it  btt  diMolvud  and  nouImliKcd  in  about  ten  pmta  of  wnUir  its 
pnwonoo  can  sUU  bo  rovogoixed.  A.  Xowto  and  V.  Aducco  (AreMua 
Jlal.  de  Biolog..  1886,  vii.)  And  that  wbou  a  Holuiion  of  luicchariu  h  niu> 
dored  nouiral  with  eoda  flrogs  will  live  in  it  for  inuntliBj  aUo  that  ibe 
iiyootion  of  coooantntod  solutions  of  Boccharin  into  tbv  cellular  tinsue 
hoa  no  inflaonce  on  the  batraohian.  Six  hundred  gruina  given  to  a  dog 
during  ten  daya  fiansed  no  alteration  in  the  woight  or  guncnl  hoiillh 
of  the  animal.  A  oareftil  atudy  failed  to  detect  any  chaiigv  iu  the  urine 
as  to  the  daily  excretion  of  water,  area,  hippurio  acid,  sulphuric  acid, 
or  pfaosphorie  aoid.  The  ehloridea  seemed  to  be  somewhat  iucrooaed. 
The  eaccharin  moApod  unohnn|fed  from  the  kidaftva.  nudOllUlCibUUiB? 
very ewoeT, andTuiTiny ;*  r.«taMa*irft«f  in aal^iYinYita putnaflwition.  No 
saocharin  could  be  found  in  eitiier  the  milk  or  the  saliva  of  a  nuraiug 
woman  to  whom  it  was  admiuistered,  and  a  dose  of  aeventy-fivg  graiu* 
cauaed  no  sjympWfip"  '"  »"»"  BriiylanU  (Ibull.  lie  rAcati.  tie  Mid.  <U 
Bitgique,  1888),  however,  found  saccharin  in  the  milk  of  a  nursing 
woman,  and  was  only  able  tu  nicuvor  a  litlJe  over  eighty  pur  cent,  from 
tiie  urine ;  while  Iledley  (ifril.  Jf«/.  Journ.,  1888,  vol.  i.)  roporls  a  cnso 
in  which  it  seemed  to  be  abundantly  excreted  with  the  saliva.  Tho 
general  innocuountKias  of  saocharin  laoonfiruiod  by  Salkoweki  (  Virchow's 
Arckiv,  tit.  46)  and  by  Bniylantd, a«  well  as  by  Dreschfeld  (Birmingkam 
Med.  Jovn,,  1886,  p.  409).  Lovonatein  (Journ.  Soc.  of  Chm.,  188C),  and 
othorcliniviana,  who  state  that  when  taken  in  foml  by  diabetics  saoohario 
has  no  Bonsible  effect  either  upun  the  general  syntt^m  or  the  urinary 
aecnjttoo.  Uixod  with  bicarbonate  of  aodiure,  two  parla  to  three,  sao- 
chaiin  bccotnc^s  w>luble,  and  i^poaaaaap^t  of  powerful  im[inaptic  flpi^lj^iffi- 
llruylants  nllirmB  that  it  doaa  not  ehcck  artifioiiil  (-aw trio  digestion, 
probably  on  account  of  tho  acidity  of  tho  solution,  but  that  oa  little  an 
one  per  cent,  is  enough  to  distinctly  lessen  tho  activity  of  gancrcatin 
solution*.  The  chief  value  of  saocharin  in  practical  medicine  is  for 
the  purpose  of  replaoinff  snyar  in  diabeta.  obaity,  and  other  <^flo^s  in 
which  flujcar  is  contra- indicated,  but  the  otieervationa  ofTEinamea 
Little  (TVans.  Rayai  Aead.  of  Med.,  Ireland,  ^.,  1888),  Ib&t  aIllh  freely 
given  it  1»  of  great  antisepUo  value  in  the  treatment  of  amffk-i.'iKtcuf  urine, 
from  Qi'Mtie,  phosphatk,  or  other  diwrases  producing  retcnii>n  or  for- 
mealation.  arv  probaMr  eom^  It  may  be  used  freely  as  an  uinclo  of 
iUA,  in  the  form  of  a  solaUon  In  glycerin ;  for  medical  purpose  it  ia 
BonetimM  admini«(erod  in  compressed  pilU :  doac,  five  grains. 


PrraoLATtTu,  V.S. — Under  tho  name  of  vateliHe,  cotnu^iiie,  etc., 
varioua  yellowish,  (kt-like  sabstancos  are  sold  which  are  obtained  by 
distilling  off  the  moro  votalilff  portions  of  American  petroleum.    The 
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COMistoDCj*  of  thcflo  substances  depends  upon  ttio  extent  to  wblcti  the ' 
diiftilliilion  bus  boon  carried.  The  base  of  thorn  all  Ja  iwiralBo.  Id  tba 
ortiiimry  form  tboy  mdt  at  about  tbo  temjMiraluro  of  104".  Liquid 
coatnoline  is  a  iSuid  subBtiiooa  obtaiood  by  a  rory  incompleto  distillation. 
I^rotatum  of  tbe  United  States  Phormaoopceia  is  dirootod  to  have  u 
spocufio  gravity  of  0.835  to  0.86Q.  Co»niplinot  aro  insoluble  in  water, 
acsrooly  soluble  in  alcohol,  but  aplj^l^la  In  ytli^r.  ohiorotbrai,  bUulnbids 
of  orbon,  oil  of  mrpontiue,  benj!iit,and  fixed  or  volatila  oJa.  By  hem 
tJwiy  should  ba  oompletely  TouitUlgod  without  omitting  acrid  vapoTB. 
They  do  not  bcoonie  rancid,  an>  absoItitQly  ftvo  ttota  irritating  proper- 
tics,  and  aro  much  used  as  a  basis  for  ointmcnta  and  ns  omoUioDt  appli- 
cations to  the  skin.  Petrolatum  baa  boon  tAlcon  and  ajniiniatcruj  by  , 
Dr.  Archer  Randolph  tn  doaea  of  a  drachm  or  movvi  He  found  it  to 
have  no  geooml  action  on  t^e  tyvtem,  btii  to  not  locally  upon  the  tnu> 
oous  membrano  of  tlio  alimoniary  wual  much  a»  it  doox  ou  tho  Mu, 
alhiying  In-itntion,  uud  ^jrovokiiii^  aoft  fiycol  di»chttr)i^ 

PouLTiOKS. — Under  tbe  head  of  Emollients  I  ahall  slao  *p«ftk 
poultioes,  which  are  mobt,  soil,  searocly  adhwive.  perfectly  bland  pi 
ters,  used  to  n  vcrj*  jfroat  extent  to  eonibiit  stii>iriiiiii!  infiammuttjpn.) 
Poulliciin  iiri'  ruiii'h  !li.  iv  ji.iv,-i. rfiil  ill.'.'':'  -  !  I.;i:i  1 1.  ■  :  j  m   ;.■ '  ty  wnollii 
nnd  lii'f  iMri-.'-.;M.n.iiii^ly  i.i.ir  ■    ■  n]  .lldit  ul'  l.i'ii  :.-■■■       'nC  rC<Hllt*C^ 

Buoli  :iliii'/  v.-ii:  Im  spoken  ■  :    c    ■  ily.  "~A  ]■ i >f  courM,  b« 

■tlmuluting  and  imUnt IT  madu  of  such  a  eubslanco  as  mustard;  bat 
tho  emollient  or  true  poultice  is  prepared  out  of  some  bland  material 
which  is  totally  fl-co  tnna  action  upon  the  skin.    I  do  not  think  that 
Ihero  is  any  dilTorcnco  whatever  in  tho  action  of  tho  vni-ious  BubttaaCM 
aswilly  employed  in  the  pruparalion  of  poultjow,  tbe  latter  dopeoding  ^j 
for  their  remedial  powers  solely  upon  the  warmth  and  wntor  wbich^f 
Ibey  contain.     Water,  wliiMi  piu%  and  of  a  temperatoro  approximating  ^^ 
that  of  ibu  body,  is  a  sedative,  checking  all  action,  Boaaibly  by  a  dlrurt       , 
Inftuciice,  but  pnjliulily  bj*  the  merely  ro'i^liMlif **  acts  of  dilutioo  oT  ^B 
^0  pabulum  and  of  Hopnrution  of  the  ffumj^n)  gt^nnUa     K  is'ftUo  a ^^ 
rvlnxani,  rendering  all  ti-i.-iues  Boalted^lnlt  aoft  and  yieldinjt- 

^UuUivoM  are  Homciim  ^  .|  ;  li  I  i;.  <h>- 1  :irly  stagca  of  phlefl!|mQnoM 
and  otbor  suporficial  iiiihuum-ii-i-Hii,  ipi-  tlm  purpoae  of  cbeckiiig  the 
morbid  nc^jyii.  Tli«ir  influonco  is  in  such  easo  simply  one  of  fledanoo. 
and  they  arc  oertaJnly  not  so  uflicient  om  the  cold-water  dressing.  Tliey 
are,  howevnr,  enpocially  UNofiil  in  the  odvanecd  stages  of  inSamiaatlon, 
when  suppuration  has  alroady  commenced  or  b  about  to  set  (n.  Dini- 
cal  cspuriencv  ha«  demonstrated  that  they  now  favor  the  formntiDR  of 
pus.  It  is  hunlly  worth  while  to  discuiM  how  they  do  this,  so  longu 
tho  natural  method  in  which  pus  is  produced  fs  a  matter  of  dispute. 
If,  as  Cohnheim  believed,  pus  Ucsunflflpd  wldy  or  Uryalv  of  out- 
i^anilnping  t-jti^^  '^'''"^-fTinpusclea,  it  jg  OTiJopt  that  the  ralaalpg  jnjtt- 
cnco  of  a  warm  poultice  will  greatly  facilitate  tho  escape  of  these 
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bUio6L  Furthor,  the  puuUico  in  tho  Iatt«rstaguBofa  suiierfiobil  plileg' 
moo  not  only  hiuttuos  tlto  formittion  of  pus  in  tho  inlluminalory  fooua, 
bjitloMMM  ^iTJlatioD  JH  UiB  om-^yiny  jigpM  \fy  \Ut  BcdatiTfl  notloD,  and 
>ot>fton»  tho  tiWBM  M  to  Bid  tn  tbo  paaun^  outwanja  and  the  di»cb«jyre 
of  tTi»  iBftammntonr  pnxlttcte.  When  poaltlcjng  h  too  long  pcwbtM 
in,  ibq  port  becomw  palo  or  white,  nyolUuii  rolnjeod,  w>d  baa  >  »oSSm 
look ;  tho  gninulationa  of  tho  iilocr  or  nbsooM  nro  hrg^  paJa,  i 


flabbfr  and  all  Iho  Tiinl  actions  arc  boluw  tho  nonnnl  poinL  It  la  po»> 
■iUs  that  oven  doatb  of  a  part  might  bo  brought  about  by  continuous 
poulticing.  Be  this  na  it  may,  aftor  thu  dischargo  of  pu«,  whonover 
the  parta  put  on  tho  aepoct  just  epokon  of,  tho  pouJtico  should  b«  ra- 
moTcd  and  itimutating  npplicatioDB  bo  eubstitutud. 

So  fiir,  tho  u»9  of  poullicos  to  combat  oxlomal  inflamniationii  luia 
nlono  b«en  apokon  of;  but  clinicAJ  oxporionco  has  domon*tmtcd  thoir 
mlua  in  internal  inflammations,  otod  whon  such  doop-suatod  tinaiiva  ax 
tho  lungs  aro  affoctod.  Thoir  action  in  thoso  caaos  is  aomowbat  differ- 
ont  Irom  that  which  thoy  oxerciso  over  euporfldal  inflammations.  Ac- 
cording to  tho  dictates  of  expononce,  thoy  should  bu  applied  very  bot, 
and  ba  froquently  renewed ;  y^KX  "ftanr  too,  ^emall  amount  of  muatard 
atimulftting  (|[atoriftM.i  added  to  them  with  advan- 

;;i.-ij;i(j   I'Ht     I  o;>  roachinj; 
i.t   ii'^t   iii'.'roly  Iho  blood- 

iili.ldi.il    ti^^UO,      WIk'U    it 

:i]i[ilioil  lo  a  vorjr 
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lage.  Aa  a  roault,  theaa  poultleea  u-.i  -..■• 
^nterirritanta,  which  In  all  HkeUliui-i  .ul. 
TessclaofThc  akin,  but  alao  thfltftog  llu'  ^il 
ia  borne  in  mind  tbgt  In  nil  tlnw  caaw  ihi^  |) 
loigo  aurtaco,  it  ^ill  bo  readily  iiyrceire<r"iii  > 
»  yW Ort\i(  one.  Thus,  in  pleurisy,  or  in  j'n, ,. 
or  posterior  surfaco  of  t^^  yhagt  la  covprcd,  or  ]>orhai>? 
is  onvolopod,  by  the  jaokot-poultico.  In  peritonitit,  thu  (KtiUt.uu  i^Luuld 
be  aa  largo  its  tho  abdomen  of  the  mUont.  In  either  of  tbeae  oaafti 
tho  ainoiint  of  blood  drawn  to  tho  surfltoe  moat  bu  conaidonble.  I  can- 
not holpsnrmiHing  that  thowaiorof  the  poultice  in  some  caMW  actually 
aoaks  through  and  oxcrta  its  diroot  sodativo  inlluonco  upon  tho  aJTeeted 
tiHSUo.  The  valuo  of  poullicos  in  liing-diseaBos  has  seemed  to  mo  much 
greater  in  chiliiron,  who§e  chest- walls  aro  very  thin,  than  in  adults  ;  and 
it  ifl  not  illogical  tu  I'lIji.'vo  that  thu  dilTci-oiK'o  may  be  di'pyndoDt  nf<w 
tne  inequality  of  tliu  cliuat-walls. 

The  jac/ii-t-pi}u!tice  should  bo  made  of  thin  flannol  formal  into  a 
sort  of  double  bat^,  so  cut  and  shaped  as  to  fit  tho  individtiai,  and  se- 
cured in  front  with  safety-pins  and  over  tho  shoulders  with  tapes,  or  it 
may  be  flutoned  directly  to  an  undershirt,  a  piece  of  oiled  silk  always 
being  placed  directly  outaido  of  the  Jacket  Tho  jacket  should  bo 
divided  into  two  parts  by  a  borizonlal  line  of  stitchin;;,  and  bo  tillud 
fVom  one  end.  In  order  to  prevent  sagging  of  the  oontenla,  it  is  well, 
after  fllliog,  to  take  a  stitoh  hero  and  there,  In  the  manner  of  quilling. 
The  effect  of  a  jncket-poultioo  may  be  Imperfectly  attained  by  cover- 
ing the  patient  with  wool  batting  and  oiled  Hilk  outaide  of  tbia,— to 
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fevor  patients  the  moisture  ftom  the  sor&ce  sod  the  heat  of  the  body 
eerviag  to  form  s  kind  of  fomentation. 

Flaxseed  meal  is  the  most  frequently  ueed  substance  for  makiii]^ 
ponlticea,  for  which  purpose  the  large  amounts  of  oil  and  mucUago 
which  it  contains  aapeetiuly  fit  it.  Ground  slippery  elm  makes  a  veiy 
elegant  demulcent,  mucilaginous  poultice.  Ordinary  mueh  from  Indian 
meal  affords  a  cheap  and  very  serviceable  material,  and  bread  and  milk 
makes  a  popular,  very  mild  and  unirritating,  but  expensive  poul- 
tice. When  a  poultice  is  to  be  applied  to  affect  internal  organs,  and 
consequently  has  to  be  large  and  capable  of  holding  the  heat  for  > 
long  time,  the  choice  of  material  lies  exclusively  between  flaxseed  and 
Indian  meal.  The  former  of  those  is  the  more  adhesiye  and  makes 
the  more  manageable  poultice ;  but  popular  belief,  and  I  think  with 
reason,  attributes  to  mush  a  superior  power  of  retaining  heat.  In 
either  case  the  poultice  should  be  put  on  as  hot  as  it  can  be  borne,  and 
should  be  jpvsted  bj^  bu^  -pTece  oT  sHS  oil-cloth,  which  aids  in  re- 
taining  not  only  the  moisture,  but  also  the  heat.  The  interval  of  re- 
ngwaTabotild  be  ahflrt,  ^[j  Bfaoaid  be  gayerned  sololy  fa^the  rapidity 
with  which  the  applied  poultice  grows  cold. 


FA  MILT  XVI-DILUENTS. 


A  sttCENT  id  QQ  indifferent  enbsLance  which  la  abeorbod  lUtd  In 
ltd  paasagfl  through  tlio  body  simply  diluiea  tho  varioiu  llui<U  of  Uie 
organism,  as  well  aa  ihe  excretions.  The  only  diluent  is  water,  which 
b  glvea  in  varioua  forms.  Tbufl,  the  natuml  medicinal  waters  owe 
much  of  their  value  to  tho  largo  quantity  of  water  they  contain.  It 
is  evident  that  whoa  a  quart  of  water  mora  than  usual  ia  taken  into 
the  system,  i_t_muflt  ^vl,;l^■  ii  -iiays  theiv  W-^-vw  ih.'  i'.i[|,  ..-.riii-.iijuri  r.f  iho 
bodily  liquids,  and  mu.-it  liaallyTn  some  way  lui'l  .m  ■  Mt  [imji  di..'  i.Diiy. 
Tho  Incroaaed  excretion  ovon  o^  water  rntau"  Jm  r.  iml  ;n  lim  ui  ilio 

eliminating  glands ;  and  the  water  i^as^lng'  i'  '  i  Mn.  ui 1  miwi  iil^-iya 

carry  with  it  more  or  leas  of  the  sohil'le  m^iiii  i-^  I'iiiiJLiutiii  in  lLu  mime, 
WQ  that  while  the  peroentage of  solid  luuiL-jr  in  Ui<'  m-ino  or  in  tho  awoat 
may  bo  lessoned  by  largo  TOtotioii  "i  ^v  a^-w  ih'  ;li1u:i1  nnirKint.  ollmJ- 
naled  is  do  doubt  tn^^ased.  Ho^n  <.i  v..:.!  ■M't.n  mi.  i  uly  ah  ;i  iJlujgfltf 
^Ht  *'«^  ^  ^  dcpumnt. 

It  Es  ospoclally  in  lyxtnrd  to  tho  tiringry  orgttag  that  water  is  om- 
ploycd  modicinally,  witJi  throe  dJatinct  poswhlo  objocta.  ThuM,  it  may 
bo  used  ymply  to  aid  tlio  ro^stablishmont  of  completely  or  partially 
Wipproswd  renal  socrflion.  Ii>  acuU  Bnphfi  disease  water  han  boon 
found  to  bo  an  officicm  liuT'iic,  ineroosingTery  romnrknbly  tlio  urinary 
dCECtion7  rOJiOTing"thu  irritution  of^ho  Itidnuyw,  anl  iiiliiiL'  tlir  return 
to  hoailh.  In  thcHO  caeos  at  luast  half  a  pint  of  w.ti-  r  -!i  iiui  li^  rnkon 
OTory  two  hours.  I  hnvo  tried  it  in  chronic  Brighl's  disenio,  and  futind 
it  to  work  well  in  aonig  casos ;  but  in  othors,  no  incroaso  of  tho  urlno 
taking  place,  tho  wgitor  accumtilntod  in  tho  sysiom  and  ad<lod  lo  tho  di»- 
troM.  Ai^in,  dilution  of  tho  orino  ia  often  important,  as  in  gonorrfuea, 
or  when  there  ia  a  tendency  to  the  foi-matiou  of  either  gravel  or  calculi, 
WatOT  is  also  nsod  aa  a  dopurant  in  chronic  disorders  in  which  thoro  is 
no  organic  disonso,  but  an  habitual  torpor  of  tho  emunctoriea,— cosos 
ID  which  tho  liver  ia  said  to  bo  torpid,  and  in  which  thero  is  a  foul 
tonguo*  habitual  coativenoaa,  and  a  acanty  urine  with  a  tendency  to 
the  formntioD  of  a  lateritioua  deposit.*  In  these  cases  a  couple  of 
himble'rf\ila  of  water  upon  rising  will  often  produce  a  stool  after  bi*oak- 
fhst,  as  well  as  inoreotto  the  flow  of  urino.  Very  gcnorally  a  mild  ealine 
may  bo  adf  aDtagoounIy  added  in  small  quantity  to  the  water ;  and  auoh 
oaltiral  mineral  watem  ns  thoxo  of  Saratoga  aro  o^ocially  bcnofioiaL 

■  Far  uparlmtnUI  •Tidtns*  th>t  wMa  In  nbblu  dow  InaroM  lh«  flaw  of  bila,  ••• 
bwilikl,  CntniHL/Ur  Ckir.,  I8TT,  p.  MT. 
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Ih  tlio  preMnt  cI«m  aro  JiieludeJ  those  matorials  nsod  by  Uie  pby« 
tian  08  oxtcmal  nppliciitioni  to  exclude  the  air  and  to  protect  inQantsil 
dennal  or  other  tissues.  Sul^cient  bus  already  boon  said  iu  re^rd  to  th« 
importance  of  the  oxclusion  of  the  air,  aodcr  tbe  beading  of  Emollients, 
It  ia  evident  that  tlio  lattor  class  of  romedies,  as  well  as  damutoonla, 
act  as  protectivos ;  but  the  class  of  Proteotivi>s  proper  aeonn  necoooory 
for  ihccoDstdcnition  of  certain  nniiiioa  which  aot  moro  plainly  ia  ■ 
mocbanical  melho'l  in  <lef'>ndtn_'  i:  i   -l.in  agaJnat External  agcnciaa. 

First  to  bo  con^jiiLrvii  unit?'  'Ii-  |  rodent  clasn  are  oorUtin  plast«n, 
tued  to  protect  tbe  skin  and  raw  surrncoa  trota  exlerrtal  influoncea. 
Tho  adhesive  plaster  (Emplastrum  Hainee,  U.S.)  ia  used  enormotialy  Ibr 
mocbanical  purposes.  It  does,  however,  instate  tbo  skin  aomcxvbat, 
and  consequently  is  rarely  employed  whory  py^taoiion  fa  the  only 
object.  Under  ibe^laUof  clroumB^anecs,  tho  lead  placer  {Emplattrmn 
Plumbi.  U.S.)  or  the  soap  plaster  (Ejnplaftrum  SaponiHt  U.S,)  U  profbin- 
bio.  Thci^e  lubntancos  nro  tVco  fhom  Irritan^juQUAQlcs,  but  are  reiy 
HJchlV  °'"""'"i  and  are  scftrcoly'tiatiH  except  to  protect  the  ekin  IVom 
prossnrc  or  fritlion,  m  when  bed-iora  are  thraBtenod!  "Thoy  ahould  be 
•OTond  nrifiTi  vcrv  woft  Vid.  ^t  is  alwQVcry  important  that  toey  bo  act 
>C^tlii''i:  -r  li  ;i.l  :i-i  u-  ]ti-M  thcir  pliability.  If  they  an  Bliff,  by  tbwr 
aovon'.ontM  liiiring  lii"  iniiimM  of  ihobody  they  may  do  much  harm. 

COLLODIUM-COLLODION.    U.S. 

When  any  fincly-dividud  ligneous  body,  like  raw  cotton,  is  rtcopod 
for  a  few  minutos  in  a  mixture  of  nitric  add  of  tho  spocific  gravity  of 
1.5  and  concentrated  tiulphuric  acid,  and  thon  squoczcd,  thoroof(h1y 
waxhod,  and  dried,  it  gains  about  seventy  por  oont.  in  woiRht,  and  Is 
converted  into  pyroxylin,  or  ffun-cotton.  Tho  cbani^o  oonsists  in  the 
substitution  of  nitryl  (NO,)  for  a  portion  of  tbo  bydropen.  There  are 
a  number  of  varieties  of  gun-«otton.  Tho  true  oxplosivo  gun-cotloo, 
alone  adapted  for  gunnery,  is  trinitroedtidose.  It  is  not  so  soluble  as 
tlio  less  highly  nitrated  variety,  and  ia  not  6t  fbr  use  in  modioine.  Tbs 
olBcioal  pyroxylin  (Pyroxyltntim,  U.S.)  is  one  of  the  more  solnblo 
tice  of  guD-ootton,  but  is  not  soluble  to  any  extent  in  ether. 

Gun-cotton  is  a  perfectly  inert  substance,  so  far  as  tbe  extei 
surface  of  the  skin  is  concerned,  and  probably  has  no  effect  apon  the 
s>-stem  when  taken  itttL>rnally.     It  is  not  at  all  soluble  in  water,  and  Ita 
only  use  in  medicine  is  in  tho  manufacturo  of  collodioo.    TbU  Bubalance 
663 
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bofleinftlly  prepared  bj  dUeolvIn^  two  hundred  grains  of  pyroxylin 
in  A  mixiuro  of  twulvo  and  a  half  fluidouncoa  of  etrongor  oilier  ana 
tbroo  and  a  batf  fluidotinccs  of  etroti^for  alcohol.  It  is  a  colorloiw, 
•lightly  opalwecnt  liquid,  ofHityrupyconsiKtoiic'cand  Hmcllingitlroiigly 
of  ether.  By  long  standing  it  doposiu  n  layor  of  flbrous  mattor,  luul 
bocoTUM  mors  tran^parvnt.  This  layor  should  bo  reincorporated,  by 
agitattOD,  bcforo  the  collodion  is  osod.  Whon  it  is  applied  lo  tho  tMu, 
Mad  the  menstrua  arc  allowud  to  ovnporaCo,  collodion  forms  a  colorkt<s^ 
transparent,  lloxiblo,  and  slrongty  contractili'  Rim,  which  adhoriM  vory 
closely,  and  cannot  bo  readily  removed  by  washing,  motion  of  tlio  part, 
or  external  mechanical  force.  A»  this  coating  is  pi-rfeclly  inijicni-ious 
to  air  and  water,  collodion  is  much  used  in  surjfcry  for  vai-ioiis  purposos. 
ItisoridcDt  that  caro  should  bo  used  in  its  application  to  abscossos 
and  discharging  wounds,  lost  il  should  prvvont  the  discharge  of  pus. 
Small  froflb  wounds  are  often  very  advantagoouHly  dressed  in  tho  ft>l- 
lowing  manner,  especially  cuts  on  tho  fingers  and  about  iho  head.  If 
oecvmuy,  tho  hair  should  liret  be  ahavod  off  tho  part,  and  then  a  pioco 
of  eoaiM  gauze  or  mosquito-netting,  of  siiilablo  sixe  and  shape,  shoul<l 
bo  laid  so  as  to  cover  tho  wound  and  extend  across  each  sido  fh>m  half 
on  inth  to  an  inch  and  a  half,  according  to  circumstancos.  One  end 
•hotild  then  bo  tightly  fastoned  to  tho  sitin  by  repeated  applications 
of  the  collodion  with  a  camore-hair  brush.  When  tho  adhesion  has 
become  sufficiently  lirm,  Iho  gauzo  sliould  bo  drawn  so  as  lo  close  tho 
wound  lightly,  and  while  it  is  hold  in  poaitioa  tho  collodion  should  be 
applied  nil  over  it,  A.8tl^<{.collodj.oncontractBdurinj^dry.iiij;,  Uvo  wound 
is  more  and  more  tightly  closed  and  bound  together. 

Tho  contraction  of  the  collodiiti  [llri,  I-,  agro.it  drawback  to  its  use 
for  rcrlain  purposes.  This  can  bo  ui  ^ival  meoaure  obviated  and  the 
fllij:  .1  il  inoi-e  pliable  by  the  addition  of  fK>m  eight  to  ten  drops  of 
castor  oil  to  the  ounce  of  the  liquid.  Under  Iho  name  of  Fltxibte  Cot- 
todion  (^Cotlodiam  Flexile),  the  U.S.  Phannacopceia  directs  a  preparation 
very  eimilor  to  that  just  spoken  of.  It  contains  twenty  grains  of  Canada 
turpentine,  hosldos  ti^n  grains  of  castor  oil,  to  tJie  ounce ;  and  probably 
the  stimulant  elTect  of  the  terebinthtnate  will  make  itself  apparent 
upon  some  suscoptiblo  skins.  Whenever  collodion  is  used  simply  as  n 
protect! re,  one  of  these  modilted  preparations  is  much  preferable  to  the 
pure  article.  Any  principle  which  ia  aolublo  In  a  mixture  of  ether  and 
alcohol  nmy  be  added  lo  eoUodiDri.  nn'l  in  thin  way  medicinal  aubstanoos 
may  be  ap]>lied  to  tho  external  surfaces.  The  filma  formed  are  often 
less  firm  and  adhesive  than  those  of  the  simplo  collodion. 

Sohithn  nf  Gutta-Prreha,  {Liqwr  Guita-Perehtr,  U.S.)  Is  made  by  d!a- 
aolving  Hinall  pieces  of  gutta-percha  in  chloroftirm.  When  il  in  applied 
to  the  skin,  a  thin  oinittic  adhcsiro  film  is  left,  which  protects  the  parts 
ftom  tho  air.  It  is  a  very  elegant  prcparalion  for  use  in  sm<iU  cuts, 
abrasions,  chapped  lips,  and  the  little  injuries  which  come  within  tho 
prorince  of  domestic  medicine  rather  than  that  of  the  profeaslonal  art. 
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These  are  drugs  which  aro  employed  not  to  ; 
Ijutnan  Bystom  qf  upon  nny.g.f  jta  tisBuoa,  but  u 
matorialor  entity,  either  in  the  cavitioa  of  the  bod 
Thiia,  ftji  t^ntflP''*  neutral izoa  acid  iiiTtE^o'  ifbniiwl 
kills  the  tapeworm  in  tholfnteatinoa.'oyadiBintecti 
emanations  in  the  exterior  world  and  therotj  wai 
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Antacids  are,  strictly  speaking,  substances  1 
r.ni^^iPtljjiing  itniH  The  class,  as  bero  defined,  coi 
which  in  medicine  tu^  used  for  the  purpose  of  i 
of  acidity  m  the  primfe  TJte.  Thoy  are  almost  sol 
pf  dfupepsia.  '^Zithout^doubt,  caTdialg^al'gastnc  u. 
and  the  rising  of  sour  water  in  tho  mouth,  are  o 
much  acid  in  tho  stomach,  perhaps  socroted  Ijy  s 
action,  but  more  probably  in  tho  groat  majority  o 
montativo  changes  in  tho  partially-digostod  food, 
of  tho  stomach  cjiusos  gastric  unoaaincsa  and  A> 
similar  condition  of  the  intestinal  canal  cause 
functional  disturbance  in  tho  bowels.  This  is  se 
i^nfanta,  and  is  very  often  associated  with  a  diarrfi 
sagos  have  a  green  color,  siniiliir  to  (hat  of  sp 
Bomotimes  spoken  of  as  "  spinach -stools."  In  dian 
as  wcli  as  in  colic,  antacids  aro  often  of  aorvico  bj 
in  the  intestinal  canal. 

Clinical  experienco  has  demonstrated  thatdya 
neatly  relieved  by  the  use  of  alknliea  when  thoy  i 
after  day,  about  twenty  minutes  after  eating,  for  i 
ing  to  Dr.  Thomas  K.  Chambers  (  The  Indigestions 
this  is  dependent  upon  an  effect  pointed  out  by 
augmentation  of  the  acid  gastric  juice,  and  so 
powers  of  tho  stomach.  The  same  authority  fui 
of  benefit  being  derived  from  an  alkali  la  the  do 
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Incrcuod  m  th«  pntrant  goes  od  taking  ity  but,  on  tbo  contrary,  boing 
(lirainUhod  gnulunlly,  while  roliof  from  the  recurronce  of  heartbarn 
contionea  still  to  bo  ox|>ori«nc«d." 

^khtadaehg  Ja  aomotimoa  dependent  upon  gmirio  irriution  pro. 
Jood  br  an  cxccaBLdCociii  in  thn  atom^ph  Tbia  true  slctc  litindnche 
is  gen«nill3'  to  be  distin^ishod  i>om  mi^ndno  by  the  early  oocuironco 
of  tbo  stomach-gymptoma,  either  as  haftrtbufp,  jmasea,  ypmiiing.  or 
wmpJe  swtric  dJstreas,  and  by  iho  fuel  that  iho  pain  i  ■»  with  aa 

attack  of  bUndopaa  or  ot  diMlpc?--,  au<l  is  not  limiiKi  ano  spot, 

Ds  th«  eupraorbilsl  or  other  neuralgic  foci,  but  is  f  i:  .ili  u  n-.*  the 
brows.     In  lbt«  form  of  copbalaigia  antacids  often  affurU  n^lj«l'. 

Various  substances  wbich  tiavo  already  been  disoussod  in  IhU  work 
aro  excellent  antacids,  most  of  them  unilln^  this  to  other  medicinal 
properties.  Thus,  when  a  slimulatinj;  antacid  is  dosiriMl,  as  Is  very  ofton 
tbo  case  in  sick  headache,  half  a  draahm  of  the  aromatJe  spirit  of  harts' 
horn  may  bo  taken,  well  dilated  with  yator.  Again,  when  a  laMtiv* 
antacid  is  dwirod,  a  toaroooflfliHo  a  tabtcspoopfhl  of  maaiutia  may  bo 
^  yStoMoapd  ita  carbo^ales  hftTa  aliydy  be»B  dwolt  npon 
wuB  aulHcient  dotail  They  may  be  osed  as  antacMs;  but,  as  they 
exert  other  poworlUI  inRnoncos  npon  the  system,  thoy  are,  I  think,  not 
so  generally  040^1!  as  the  soda  preparations.  SeTertheleej,  the  SotiHoH 
of  FotcBta  (Liguor  ^asta,  VS.}  b  larg;oly  employed  aa  an  antaeld. 
It  is  a  colorless,  water-liko  liattid,  of  a  atronir.  acrid,  alkaline  Uwte.  and 
fa  mado  by  boiling  a  aolutfon  of*tfto1iicaAonato  of  potassj^n  t?^ 
ifmo.  It  (Mntains  only  five  and  oi^ht-tonilis  per  cent,  of  kbe  alkali,  bat 
acta  upon  animal  and  vegetable  substances,  and  imparts  a  dUltnot  soapy 
feel  to  the  Ungen  wbi^n  (hoy  are  moistAned  with  It  and  niblxid  upon 
ono  another.  It  i»  capable,  in  overdose,  of  acting  aa  an  irritant  poigin. 
Tbo  dose  Is  taa  to  twonty  miaiiOK,  woll  diluted, 

BODIUM. 

tJnlikc  pc^tAs^inm,  soclium  and  its  ftalti*  bavo  very  litttc  influotrto 
upon  the  hij;bcr  animals.  Kro^*  are  maeli  more  affeoled,  it  causing 
N[itnai  convuhions,  and  also  slowing,  or  oven  dioalolio  arrt^t,  of  the  heart 
(Podocaepow,  Virekoi^s  AreSiv,  xxxiii.  607;  Sch6nloin,  An^h.  /,  d.  Oa. 
Physiol.,  xriii.  26).  M-  Loffout  affirms  that  sodium  primarily  stimulates 
the  ftog's  boaH  (Ompt.-Jtfyid.  Soc.  Biofog.,  1880,  p.  282).  Proftwsor  8 
Ringer  and  Dr.  U.  Sainsbury  find  that  the  sodium  eaIis  are  capable  of 
arrciiling  the  cut-out  frog's  hcArt  in  diastole,  the  arrest  being  preceded 
by  very  little  disturbance  of  rhythm :  tbo  amounts  required  were,  how- 
ever,  so  lai^  that  sodium  salts  can  hardly  be  made  to  kill  {London 
jAineet,  1882,  ii.  736). 

On  the  other  hand,  (}rande..a  (Robin's  Joumai  de  t Anatomic  18S4) 
found  that  one  hundred  and  seven  grains  of  the  carbonate  of  sodium 


•  Vttj  minj  of  th«  ted«  Mlb  ptodDM  lo  (t*  fras  eaUnM.     For  >  illiniilnii  of  IhU, 
mad  lUaniiin  on  Ihc  t\ibi*tx,  Mt  Unbonrg,  A  rMt  /.  Crp* '.  /NuA.  ■.  I'k*rm.,  xiIt.,  ISM. 
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ii^octed  into  tho  Toin  of  a  <Iog  produced  only  very  eligbt  eytnplomi, 
ftnd  that  thirty-five  gminsof  tho  nitrnto  iiiniilurty  admiithtervd  toi 
nbbil  enuKod  only  some  codtuIsivo  inoritmont«.  According  to  Golt- 
m»nn  ( Vire/ioni'g  ArcAiv,  Bd.  xxxv.),  Iinworor,  tho  »odiuin  oallit  tbrcira 
directly  into  tho  hlood  in  voiy  liirgo  amounts  will  slowly  cauM  iluttl^ 
the  agony  boing  very  prolungud,  nnd,  whvn  thv  chlorido  in  UMd,  ceo- 
Tuklon*  being  dovolopod.  Both  Podocaopow  and  Gullmitnn  asMrtilW 
oven  tho  largcat  dunuit  do  not  Mn»bly  atfoct  thv  heart  or  tho  (omfwr^ 
turo;  nnd  liio  Inilcr  ob^turvor  fVirthur  doclaiv«  that  tbcy  aro  wiibout 
{nflnoncc  upon  ilm  ncr^'O-ccnlros,  the  pariphoral  non,'o»,  or  tbv  maMloL 
tr  ibiH  bo  iho  caso,  bntvcvor,  ii  w  difficult  lo  porcciM  howllicycu 
t!nu«o  donlh ;  nnd  the  carlior  oxpcrimortts  of  Podocacjww  indicate  llmt 
tlioy  do  exert  a  very  looblu  action  upon  tho  porijihvral  itorvea  or  tU 
muitcloH. 

U|>on  tbe  blood*  the  immcdtnto  influence  of  (he  sodinm  valts  U  vatf 
Alight,  for  Piid(ic.l«pow  iw«oMi  ihiit  ono  piirt  diMolvod  in  twolvo  part* 
of  blood  does  not  nffucl  dlhur  tho  physkiil  cbaractors  of  the  rtd  oo^ 
puscIcA  or  the  intensity  of  tho  ozono  nwcIioD ;  whilst  Dr,  H.  G. 
a-t  tho  rc«uU  of  experiments  made  upon  tormpinit,  comes  to  tho  conel' 
aion  that  i^o<liiim  Milts  excite  iir»t  I  he  gnngiiiiof  ihovaeo-dilalor  m 
and  afterwards  tho»c  of  tbe  va^o-motor  nerves  {Med.  JW-uu,  Sopt.  f 
laSfi):  and  Dr.  T,  W.  Mills  {Cinafia  Jtfirrf.  aitd  Surg.  Journ..  March, 
1886)  finds  that  tho  carbonate  of  sodium  has  a  distinct  efToct  In  stima- 
latins  Ibo  heart  of  tho  fish.  C'urci  (Xfini/.  Med.  Record,  Oct.  10,  18SC) 
also  dnda  that  the  sodium  sails  inercoso  the  blood -pressure  after  tha 
doetrnciioD  of  tbe  oblongata,  and  belteree  that  Ibey  iufluooco  the 
poriphernl  raso-mnior  nervt-)i.  Kxperi mentors  appear  to  bave  reuchcit 
opposite  conclusions  in  rei^nrd  lo  tho  notion  of  the  sodium  salts  upon  the 
fVog's  heart.  (Sue  Ringi^r,  Brit.  Med.  Journ.,  1884;  l>imboui)[,  Arcktt 
Bx.  Path.  M.  PAarm.,  xxiv..  1888.) 

The  effect  of  tho  continuouit  eihibitlon  for  a  few  days  of  lai^ 
amounlK  of  wait  upon  tho  human  orgnnUm  haa  Ix^en  elaborately  fnr»- 
tigatod  by  Dr.  Maucb  {Archiv  VtTdM  GemeiMchnJI  .Arbeiten,  Bd.  vi.  jt 
3C9,  ISiB),  and  found  to  be  very  feeble.  At  fintt  thcro  vioa  a  slfght  dim! 
nulion  of  oxCTOtion,  nnd  n  corri'oponding  gain  of  tbo  body  in  weight 
but  nriur  a  time  Ibo  exorolions  inttronsod,  and  tho  weight  of  tho  biid; 
decreased.  Tho  vnrlntionH  !a  excrolion  alToetcd  chiefly  the  nrino,  bnt 
somclimus  tbe  perspiration  and  frooos  wore  al»o  influonood.  Tlie  tirino 
was  rendered  nlknline,  but  ita  ttolid  ingredients  were  scarroty  t\  all 
nffoctod. 

Although  a  certain  amount  of  ibo  sodium  aaltn  b  a  nooessary  food  for 
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•  PmfnMr  Kaira1*inkjrawrl«ln  ttitC^frn'M./.  Uti.  Wtntn.,  1MT,  lh*NmtlU*ra 
•Iibornt*  B(g<]y  of  lh«  (OeoU  «f  uiatag.  •iUi«r  In  Hll'l  farm  or  \a  o^DC(«lt>t<d  folalln,  allt 
flf  patiuiinm.  gcnlluiD.  lllbiiirD,  nnd  nmmoniure  la  thn  Movl'  Aa  it  It  nut  fXiwiUt  U  pnMM 
lo  «onRKt  <hit  infliienug  oilh  tba  sRooU  uf  lh*nip«utle  <Lo(H  of  lbs  drug  InlUa  of  tba  ba>lj,  I 
eoeUOt  myHlf  Hill)  nfcrrlng  ts  tho  fa.fl. 
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th«  higher  «nimaU,  yet  it  U  very  doubtftil  whuthur  nn  Imbitiinl  oxccw 
of  them  has  any  decided  ofTcct  npon  nulrilton.  MM,  Dutnourct lo  and 
Hyadea  olaim  that  tho  eliminatioo  of  urea  and  urio  acid  (Journ.  <tt 
TMrap.,  I8S0,  440)  is  markedly  incrvaMud ;  but  an  oxuminntioD  of  tiiuir 
experiments  will  show  that  this  conclusion  ta  DOt  warranted  by  them, 
and  in  the  re«caix:hc8  of  Dr.  I.  Mnjcr  (^e/(«ftr.  /.  A7*n.  Mrd^iSSl,8i-4>&), 
of  A.  Olt  {J/offmann  u.  Schwalbc's  Jahreibcrickt,  1883,  220),  of  C.  Cl«i 
(CteUratt,  Jfrf.  Wissemch,  xxit.,  1888),  and  of  L.  Klemptner  {Dorput 
Thetia,  188!>),  neither  tho  c-itrnto,  iicetnlo,  phosphnto,  or  etilpbato  of 
aodlnro  increased  nitrogenous  oliminntion.  8o  thut  it  must  bu  con- 
sidered  as  established  (hat  tht  tadium  acUU  do  iu4  increase  tistue  wtutt,* 

An  Bidder  and  Schmidt  (_Cangtatt's  Jahraherkht,  1852)  assort  that 
tho  hydrochloric  acid  of  tho  gastric  jiiico  is  dorivod  from  chloride  of 
•odium,  and  as  Rabutoau  (L' Union  MM.,  t.  xii.  p.  186, 1871)  fotind  thnt 
in  dogs  with  gastric  fistula  both  tho  <iuantity  and  tlio  acidity  of  tho 
gaatrie  juico  arc  decidedly  increased  by  tho  um  of  salt  mont,  it  would 
■pp«ar  probable  that  common  salt  acta  as  a  tonic  by  inoreniiiig  iho 
digoatiTa  power.  On  tho  other  hand,  it  is  well  known  that  phyxiolo- 
gista  nro  still  dii<puting  as  to  whether  free  h^tlrochlorio  acid  oxistc 
at  all  in  tho  gastric  juico.f  Further,  it  i«  certain  thiit  pepper  or  any 
similar  condiment  will,  by  its  local  action,  incronao  tho  flow  of  gastric 
juice;  and  in  Itnbuloau's  oxpcrimonta  tho  more  locnl  irritation  of  Iho 
aalt,  or  tho  difficult  digestion  of  tho  prosorvod  meat,  may  have  given 
rise  to  tho  increased  secretion  by  tho  stomach. 

The  exporinientfl  of  Dr.  S,  W,  Lowasohen  prove  that  the  cifltonato, 
the  sulphate,  or  the  phosphnto,  given  to  dogs  with  biliary  fistula,  in- 
creasoe  very  marlcodly  the  liquidity  of  the  bile  by  diminishiog  the  per> 
centnge  of  eolids.t  The  salicylate  of  sodium  acted  similarly  to  but 
much  moropowerfullytbiin  these  salts.  Those  experiments  are  in  accord 
with  ciinic-al  experience,  which  shows  that  tho  alkaline  taXvi  of  sodium 
given  ono  to  two  hours  hcfora  meals  in  (ViU  doses  aro  of  decided  value 
in  tho  treatment  of  gall-ttona  and  various  alTectione  aBSociatcd  with 
oxcessivo  viscidity  of  iho  biliary  secretion. 

Soda,  U.S. — Caustic  Soda  is  prepared  by  the  evapomtion  of  the 
liquor,  and  occurs  in  grayi»h-white  fV.igmenta,  which  deliquesce  when 
oxpoHcd  to  tho  air;  but,  as  the  lluid  aborbs  carbonic  acid  and  tho  soda 

•  Sagnlom  (Dnrpal  Tlui't,  1H80)C>UDd  that  tbn  Mid*  of  tb«  urlno  ««»  not  Ineitucd 
•llhvr  t>^  larga  doMt  gf  tb«  gtlrUs  ai  blcubuniitg  of  »<idluin  ;  Dot  iiiurb  wtlght,  it  tcciDt  lo  mc, 
ought  M  ht  nllaobtd  lotb*  «>p«rtni(Dl>  of  Plonrki  (Campi.-Und.,  xxt.),  «bo  bell«rwl  tbml 
tb«  lUUf  lUD  of  on*  hundfid  *Dd  Aft;  [ralni  of  nit  Inorautd  tb«  nanbcr  of  red  blood- 
oarpDMlei,  »nd  Ihg  tiDaaiit  of  flbiln  In  hli  blood. 

t  Sh  BtrDiLnl'i  Phynotoyit  Erpfrimfmlnlt,  t.  II.  p,  103,  ilfo  mia.  Mtd.  Tlvii,  Tol.  *., 
*nd,  (>r  »  dlieiurlati  of  Ib«  labjMl.  Pntutoi  F.  U.  Pmltb'l  DM*  to  lh«  Amorlmn  •dldon  ot 
UattlaWt  Piyi'olosy,  p.  bM ;  aI(0  Langcl'i  fliyiioloi/ir,  Parb,  ISfll,  1. 1.  p.  Ida. 

t  B.  DaToarc  ( Jrcl.'o.  J.  Vld.  Eiprr.  A'li.  Poll-.,  II.,  ISSO),  •iptrlni«ntliig  wllb  Iba 
lilMrbmU*  of  Mdlam  upon  doi;*,  found  tbit  tb«rg  ku  >  nrj  auarUDt  and  proDMUiMd  tit- 
«raMt  bub  af  Uia  (IjaogaD  and  o(  tba  tiigu  of  tba  Um. 
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In  it  in  ooDverted  into  »a  offlorcscont  carboDate,  th«  liquid  U  ikftwi 
time  converted  into  a  white  powd«r.  Cuistio  todti  h  powcrfoD^  co^ 
Toaave.  Liquar  Scd/E,  VJS. — Solvtion  of  Soda. — A  colorluM,  excoediii^ 
aerid  liquid,  oontaiDing  about  five  por  oeaL  of  hj'dmto  of  tiodmiii,  and 
liaring  the  HpociAc  {parity  1.059.  It  i»  ma<j|fl  by  tUi)  '^ptipn  nf  tiuikjil 
lime  upon  a  solution  of  car^iQAato  ot  aodiuiii. 


SoBii  CAitBOKAS,  U.S. — Carbonate  of  Sodium  occura  in  colurl«M  ray*. 
(aU,  wbioh  rnptdly  «fUorGsco  on  oxposuru  to  tlic  nir,  and  flill  into  i 
whito  powder.  Tiio  lasto  and  rvaclion  nro  strongly  alkaline.  It  la 
I'cry  Hohiblo  In  wnlcr,  iiiHoltiblo  in  the  nir.  The  chief  nitlivo  nuU^ 
fIaIm  Hvm  n-bicb  it  U  nmniilticturud  nrc  cominoa  itatt  and  sulphala 
of  sodium.  As  it  occurs  in  coinmurce,  carbonat«  of  sodium  la  Bids' 
ciontly  piiro  for  ordinary  u«o.  When  oarbonato  of  iodlum  Is  bnit«^ 
its  watvr  of  cryittallixation  it*  dnvon  off,  and  tbo  officinal  Dried  Car- 
tonate  (^Sodii  Carixtnat  Exttccalus,  VS.)  is  loft.  Tliio  may  bo  givoa  la 
pill-form.  Oommereial  Bicarbonate  of  Sodium  (Sadii  BIcarioiuu  VeTUiItt, 
U.S.)  18  a  white,  opaqtio  povrdor,  contnlning  vadablo  amouQla  of  eoda 
not  f^itly  Miliiralod  with  carbonic  aoid.  Pure  J)imrboitat€  of  Sodivn 
(^SoJii  Biearbonas,  U.S.)  sbould  nlways  bo  flolcctod  for  intornnl  iuil 
The  nntatkl  dom  of  tliow  proparailonit  \»  ten  to  twenty  grains. 

Tasiupp.tirics. — Tbo  fact  that  soda,  in  modoruto  amount,  liaa  do 
depressing  action,  nnd  indeed  very  little,  if  nny,  influence  upon  tli« 
general  system,  rendora  it  profonible  to  potash  in  cases  of  acidity  of 
the  prlKiie  viie.  It  is  far  exceQ^ee  the  alkali  for  add  dssBrp^ia.  On 
the  othor  hand,  the  oircumstanco  c!oarly  cetablislied  by  Dr.  RobeirU 
(Urinary  and  lUnal  Diseases,  Amer,  ed.,  1866,  p.  240),  that  it  in  Imi 
poivcri\d  as  n  solvent  of  uric  ncid  than  its  sister  alkali.  t<^therwiUi 
the  property,  beloved  to  bolon;;  in  a  much  (p'eater  dc;;roe  to  pAtaih, . 
of  preventing  the  formation  of  uric  acid,  makes  soda  of  very  inferior 
value  In  \iricMid  gracel  or  urie  acid  dialkesjs.  When  in  any  caso  it  (a 
dovirable  simply  to  render  tbo  urine  alkaline,  and  at  the  same  time 
to  avoid  deprc^Htng  the  system  generally,  soda  would,  on  thoontlcal 
grouiidH  at  least,  seem  preferable. 


« 


I 


S'dii  Acft'it,  U.S. — Acetnte  of  Sodium  U  a  white,  slowly  cfnorosconl 
salt,  which  ocoirM  In  long  prisms  of  a  sharp,  bilteriab  ta-tle.  It  haa 
been  eii{ipo«ud  to  have  the  same  remedial  powers  as  acelatu  of  potat- 
nium ;  but  thih  in  certainly  a  mistake.  It  is  nroly  If  evor  uscil  ia 
iiiodicine.  Xitrute  of  Sodium,  although  ollicioal,  is  not  u-icd  an  a  them- ' 
peulic  agont. 

CAliX— LIMB. 

Tbo  thempeutic  prnpertieA  of  slaked  lime  are  dejwndcnt  eliioAy  upM 
]t»  alkalinity  and  itn  anlrlngency,  It  docs  not  pofocsit  the  latter  prop- 
opty  in  an  ominont  degree,  yet  its  preparations,  when  projxirly  diluled, 
whiten  and  leSHCu  the  secretion  of  mucous  membranes  to  which  lUoy 
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I  applied.  It  aUo  »pp«nn)  to  have,  aa  it  ven,  a  Mdativo  influenoQ 
JMD  mucoiiM  murabmnci*,  lotucnini;  tbdr  Irritability.  Oxtaiie  or  tiii- 
'rtfcj  lime  la  a  puwuriUI  cnuslic,  but,  oxcopt  in  tlio  form  of  Vionna 
aale,  la  nrcly  if  <jv<jr  iuhxI  as  such.  U  ia  moro  sulublv  iu  cold  than  io 
ot  wattir.  At  SO'  F.  it  roquiroa  about  aoveu  liundnxl  liino*  it«  woigUt 
f  tbo  liquid  tu  diMoUo  it.  It  is  much  moro  soluble  in  iyrup  ihan  in 
^re  wator, 

liiQi'OK  Cal^hs,  TJ.S. — Solution  of  Lime. — Lime-Kattr  ia  n  colorlesa 

]uld,  Jinving  iho  ap^  gr.  I.OOIR,  and  coiiUtliiitig  about  O.Ifi  por  oont.  of 

Tio.     It  haa  All  alk-nlino  taste,  nod  is  nitarly  dealitutc  of  in-itaut  prop- 

•tloa.    Oh  oxpoauro  to  the  air  it  bcoomoa  turbid,  or  forma  a  cruat  upon 

to  furfiico,  or  di^posita  a  precipitate,  owin^  to  th«  abiwrption  of  car* 

itiic  add  from  tho  iiirand  tho  conversion  of  tbo  Itnio  into  a  carbonate. 

wonlj  minima  of  tyrvp  of  time  (Si/ruput  Calcig,  U.S.)  oqaal  a  fluid- 

tncu  of  Liiiio-wat«r. 

£v(,>n  iK>lubt«  preparations  of  lime  have  not,  unlea*  in  cDormous 
lount,  any  diatinot  influence  upon  the  human  or^anisin,  and  it  hoa 
«n  ahown  by  Carl  Pranico  {W^r^burg  Thesis,  1889)  ilmt  ibo  intra- 
Tonous  Injection  of  very  large  amounts  hua  no  Affvc't  upon  rabbits. 
Cbncontrated  aolutiona  of  lime  seem,  however,  to  have  distinct  inRucnce 
upon  tho  voluntaryand  iDVolualarymuacIra  of  the  iVog, and, according 
to  Riugor  (.Vew  York  MeJ.  JUc,  isxi.)  and  to  Dr.  H.  G.  Royor  {Mtd. 
Jfaa*,  Sept.  1886),  act,  at  loa-Ht  at  (irat,  tv*  »limii[anta,  and,  according  to 
Prankc,  finally  paralyu)  mu»cul.ir  contractility.  Locally  applied  to 
mucous  niombraooK,  the  aolution  of  lime,  if  not  too  ooncnentrated,  sei-ma 
to  bavo  a  dotorgent  and  dlHtinctly  aodaCivo  inOtiuncc. 

Tbuapbittios. — Lime-water  Is  luwd  Internally  oxcliuivcly  for  Its 
effects  upon  the  prima  vlio.  In  pai^^ing,  ftftm  »lin/iNi  u\y  cauao  except 
^ute  goatritia.  equal  pnrla  of  lime. water  aaj  p^jjlt  nfford  an  olcL'apt. 
eltojile,  and  iiiu>liu«ed  loiiitiiy.  if  ilie  vomiting  fee  sovoro,  i^ll  other 
food  fllu'iili]  1  I  iiil  iliid  I  .,ii:|  I  iiL>  or  two  tablespoon flilg  of  Uio  mixttiro 
^^uao'.  I  j_,  li.Llt'LL^uii-,— ilif  niL-Lutity, aa  gel!  aa  the  pro[)ort'<Hl  of  n»ltc. 
^^^HBn'  n  :i-L  1  aa  the  elomach  is  able  to  bear  IL  As  Mmo-vrater  when 
put 'in  milic  {<:'  It  ["4  the  formation  of  dense  coogula,  it  in  oflcn  nd'k'd 
with  advnnt:i;:(j  i->  r!,at  fluid  when  used  as  food  fbrinfantii,  or  for  adults 
with  weak  digeetion.  As  an  alkaline  astringent,  the  syrup  i>  oHcn 
iiaofiil  in  diarrhaa  In  dosea  of  one  to  two  fluidrachma  well  diluted. 

E^ctemally,  lime-water  bos  been  uaod  as  a  waah  in  variouit  akin-<lis- 
weSf  cspcclnlly.  in  tii\ea  capitis :  it  ia  slao  applied  to  iffffrs.  and  is  said 
to  have  a  very  marked  influence  in  leaaening  the  amount  :f  dlKbarge. 
When  mixed  with  an  equal  batk  of  linseed  or  olive  oil  (Llnimenfum 
Oaleis,  U.S.),  Hmo-wator  is  a  favorite  application  for  recent  liui-na:  the 
thick,  soapy  liquid  which  ia  formed  ia  eometiraea  apoken  of  ns  Orron 
Oil,  ttt>m  the  name  of  the  iron-works  at  which  It«  reputation  was 
fint  made. 
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Limo-vtttw  liM  tbo  powor  of  (liMotvinfi  mHCB».  and  «lao  fhbo  mtm- 
bmnt),  nod  han  tkcraft>ru  bcon  introdueod  a>  A  local  romcdy  in  psettdo- 
tncmbranoits  cnup  ami  in  dJfAthena.  It  b  flomcltmo*  awd  by  oamiay 
^o_pati<!iit  lo  inhato  tha  Tapon  of  fhtltJPg  ''*"" :  bm  a  bolter  method 
ia  to  pulrorUe  limo-wator  by  awna  of  an  atomizor  nii(i  (lii\>et  t^  KOny 
upon  iha  back  of  AtTBt^ioca  while  the  patient  in  raj^ifipffg  daaply.  Tbo 
ajj^lfialioa  aLould  bo  roftde  eTory  two  or  ibroe  lipurw,  tad,  in  wUflala 
of  «ufll<;»Hll,'jgO  U>  ftUow  or  it*  bci^  ,tjfOf  ^Utfb.  fa  ftft^B  YWy  JMrgJoo. 
•bh. 

CARBONATE  OF  CALCUm.. 

Chalk  ia  tbo  native,  IViablo  carbouutu  uf  calcium,  a  millc-wbit«,  soft 
■olid,  of  AD  inaipid,  earthy  taate,  liiflolublo  in  water,  wholly  aoluble, 
vith  offcrvAscoQce,  in  dilute  murtnlic  aoid.  Creta  Pretparata,  U.S. — 
Prepared  Chalk  ia  ohalk  &oud  IVora  inipurilios  by  pulverization,  loviga- 
tiiiu,  niid  otulriatioQ;  a  white,  purfuctty  Htuuoth  powdor.  Catcii  Car- 
bonus  Pracipitatva,  U.S. — Precipitated  CarhonaU  of  Calcium  ia  a  white 
powdor,  trea  fVom  ^riltinosa,  which  ia  made  by  prudpitAtlng  chloride 
of  calcium  with  carbonate  of  sodium. 

TREKAmuTice. — Carbonate  of  calcium  in  ita  diflvrent  fornut  la  lUed 
internoUy  as  an  antacid  and  a  vorj'  mild  afltritigunt.  As  iiono  of  the 
aolte  which  it  fonua  aru  purgative,  it,  with  the  other  prcporatioiu  of 
lime,  ia  the  boet  aatnoid,vchca  ijigrrhj^ift  ia  ppnampt  The  cnide  chalk 
should  never  be  u»od,  but  the  otbor  proparutiomi  are  probably  of  equal 
valoe.  Some  pniolitionera  claim,  howovor,  that  tliv  oy»tcr-shull  is  more 
Mceptablu  to  dollcato  atomachs,  on  account  of  tbo  iiniinul  mnttvr  which 
it  contains;  and,  under  Uio  ooiae  of  CasUUon't  Poadtr,  u  mixture  of 
■alep,  tmgacauth,  tuigo,  of  each  throe  pardt,  proparod  o^'slvr-^hull  one 
part,  and  oochinoal  aulticient  to  color  It,  hua  been  much  u»cd  in  obAti> 
Bate  eummor  diarrboeoa.  A  drachm  of  Uiis  ia  boilod  in  a  pint  of  millc, 
and  the  decoction  taken  dh  food  ad  libitum.  The  doM  of  carbonate 
of  calcium  Is  twenty  grains  to  a  drachm.  Chalk  Jllixttire  (JfitfuAi 
Crrtic,  VA.)  is  generally  preferred  to  tlie  powdor.  It  contains  thirty 
graiiw  of  the  chalk  to  tlie  ounce,  and  Ia  giroo  la  do«C8  of  one  to  two 
tablospoonfblii.  I^  is  often  fotubiucd  with  laudanum  or  paivjp>ricjind 
tjncturo  of  kino  or  catechu. 

EKturnuIly,  jircparcd  chalk  and  prvcipitatud  carbonate  of  calcium 
are  uHcd  iiii  doNiccuntit  and  pn^teciivo  Applications  to  utvtrs  and  chronic 
burns,  aU<i  in  exirMtoe  iw(.iling  of  tho  feet,  and  in  ifitcrtfiqo  and  othur 
alToctions  of  Uto.  Kkin. 
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Thksk  ai-fi  modlciuos  wbicliJtiUQr  <iui  i>!  thv.  .  .|iil-:i:i  if  iutLotinal 
worms.  TWy  ni-v  aomutimos  divided  into  'i  i<  i^.^,  tlmnu  uliich  kill, 
■nd  verriiifugex,  thofto  which  uxpul ;  hut  ihi:i'i'  i-  Ij  <. '  k^  or  Do  practical  uso 
111  Uie  diviHion.  It  itt  of  much  grt-ator  iiiij><iri::tii  i'  to  os  lab  list)  there- 
lationg  bulwooii  tho«o  drugs  and  thu  dilTurcul  »|>ut:iua  of  oDtosoo,  ainco 
clinical  cxpcrioDCO  ho*  domoriMtratcd  that  an  anlhulmlntio  vcrf  efficient 
■gaioift  one  form  of  intoRtinal  wonii  inny  bo  not  InjurlouH  to  another 
ipocio*.  Thonipciilically  connidured,  the  entozoa  may  be  divided  into 
the  Taipticorn}s{Timia-),  tho  Rowid-wormt  {Luti^riei),a.aA  the  Seat-isorm* 
(AteariiiiS').  Th«  latit  of  theno  dilFur  ^-om  t]i«  others  in  that  th«y  ara 
to  bo  attacked  Holcly  by  oiioniata. 

It  is  obvjoui*  that  tlio  mdneof  on  anUiolloilUio  de^cndn  not  only 
upon  III*  povFci-  of  jioitwning  the  articulate,  batoliio  upon  its  harmleaa. 
itcM  an  regnnJH  tho  putieot.  Thti*.  It  la  tho'emtnont  combinaiJon  of 
thwfB  ^unt^^ioB  that  rcodiT-i  ihc  infusion  of  ipiaiwia  m  valuable  in  cases 
of  Beat-worms,  wbilo  cnrhulic  jitiil,  tliuiij-li  very  cfHt.-icnt,  sKoiild  never 
be  used  against  tho  sonio  parasite,  since  it  ho4  grvally  iiuporiliod,  if  it 
has  not  desti-oyod,  the  life  of  the  patient  when  bo  employed. 

Thoro  are  oortaio  gonaral  rules  which  govern  the  administration  of 
antbelmintics,  and  which  should  not  bo  lost  sight  of.  Tliey  may  bft 
summed  up  as  follows:  Lot  the  alimentary  tanivl  li  ■  r,!  .ht  'y  n  i.-ii. 

ble,  so  tlint  tho  drug  may  act  with  tho  grealcsl  iii!:<    i.jn. i.iy. 

Fortbis  reason  ."ITnth  el  miotics  aro  best  administered  early  in  rii  m  in- 
ing;  and  in  obstinate  cases  tho  patient  should  be  required  to  :4i>i  milil 
dinnoMiino. 

If  tho  drug  bo  not  itself  a  purgative,  fVqgi  four  to  eight  hours  after 
its  administration  »  brialTwlBAnla  BROQld  be  lidministorod ;  or  a  pur;fa- 
tiro  dose  of  calomel  may  be  combined  with  it,  as  tho  bilious  purging 
indueed  by  tho  latter  drug  seems  to_bo  wpocinlly  obnorious  to  the 

flPtOBOO. 

SPIGBLIA-PINKBOOT.  U.S. 
The  root  of  Spigetia  Marilnndica,  nn  herbaceous  perennial,  growing 
in  tho  Southern  and  Southwostem  United  States.  It  consists  of  a 
knotty  head,  with  numerous  fine,  ci'ookod,  brunehing  rootlets.  Tho 
odor  is  faint  and  peculiar;  tho  taste  sweetish  and  slightly  bittor.  It 
contains,  according  to  the  anal^'ses  of  M.  FenoiiUo  and  of  R.  H.  Stablon, 
tannic  acid,  flsed  and  volatile  oils,  re&io,  and  a  bitter  uncrystallizable 
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body ;  but  exactly  upon  wb«t  its  virtues  ilopood  hu  not  boon  A^ta- 
mlaod. 

pBTSiOLoaicvL  AcTiOK. — Accordiny  to  th*  ioToatigntion  of  Dr.  H. 
A.  Hare  (Mdical  .Vnw,  Marcb  12,  1887j,  epigolia  produced  in  ilio  frog 
«xopUtbalinm,  «xcoasive  muscular  woakooas,  loea  of  redox  activity,  aii'i 
aloitin;;  of  tlio  lioart,  witb  at  first  iocrcoM  of  power  of  tlio  syatolic 
commotions  but  afUrwards  arrest  ia  a  condition  of  eomi'diiuitolo.    loj 
tho  dog  llie  drufj  producca  burriod  respiratory  mo<romont<s  rotching, 
wido  dHatution  of  the  pupil,  intonial  strablBinus,  markod  oxoplit bahnio, 
muscular  woakuesa  and  loss  of  co-ordination,  and  at  last  tloop,  patMiiig 
into  coma  and  death  tVom  failuro  of  reepii-alion.    The  loea  of  muwulor 
power  and  of  roflex  aciirity  is  aptnal,  both  motor  and  BeoBOry  Dorre- 
ImnkB  escaping.    Modcratu  dosos  jiroduoe  in  the  warm-blooded  animal* 
slowing  of  the  puleo,  with  fall  of  ibo  arl«rial  pressure.    As  the  pulse  i« 
not  aflocted  after  section  of  tbo  vagi,  tho  slowing  is  probably  tho  result 
of  conlial  inhibitory  slimulatlon.    Tho  fall  of  arterial  preemro  sconu 
to  bo  chiefly  tlio  rcsuU  of  an  action  upon  the  hoart,  sinco  oephyxia^ 
eaUBc«  at  such  tiinca  an  immediato  riso  In  tho  pressure,— te.,  voao-moior 
spasm.      Tiie   observations  of  Drs.   Hodge  Thompson  (/naut^.  I>iu^\ 
quoted  by  Eberle),  Eboj-le  (^Materia  Medica  and  Tkerapeutks,  vol.  i.),| 
and  SpnUburg  (^Boston  M&i.  ami  Sarg.  Journ.,  1385)  have  shown  tUotl 
in  overdose  it  causes  in  man  acceloration  of  tho  pulso,  dilatation  of  tiio  ] 
pupiU,  boat  and  dryness  of  llio  slciii,  flushing  and  a  swollen  appoaranco ; 
of  the  fuce,  with,  In  Gbitrlo'x  c»!<u'<,  talkative  dulirium.    Two  filial  oasus' 
of  poiaoniiig  by  it  uro  naid  to  have  been  recorded. 

TnEK,\PEDTICS. — Sjligolin    U  a  mfm^  fl^Bfri""'   iwii»<u<y  in   CftHOS  of  tbp 

round- wojjp,  and  Ja,  when  given  within  the  bounds  of  modomlion, 
entirely  safe.  Ii  appeara  to  pgreotiiw  tlio  worm,  ami  rcgiitros  the  mo 
oT  a  brink  cathartic.  Tha  fiuid  eMraet  (Extraetum  Spigriim  FlMiduiK,\ 
tJ.S.)  in  ollllcloDrin  doses  of  two  Ouidnwhrns.  A  botlcr  preparation  is  i 
tho  Fluid  Extract  of  Spiijelia  and  Senna  {Eztractum  Spig^iee  et  Stiuut 
Fluiiium,  U.S.  1S70),  which  ta  muih  likod  by  children  on  account  of 
Ita  agreeable  taHtc.  Tho  dose  fur  iin  mliilt  in  t^w,  for  4  child  two 
years  old,  f  559  to  f  5!,  repeated  every  four  bourn  until  it  purges. 

AzsvARACD,  U.S..  tho  Ixirk  of  the  root  of  Molia  Azodnrach,  or  Prid*  I 
of  China,  i«  tuod  in  the  South  as  a  rai^wHy  ihr  '^Ift  round-worm.    It  iai 
anid  to  ponrtoHW  poi»onoH»  pnipcrtleu  aimilur  to  those  of  apip;clia,  yet  it 
la  uRtrmcd  that  aniniHla  and  childi-on  cnt  ile  iViiit  with  impunity.     It 
U  usimlly  givon  in  decoction  (V*i  to  OJM,  boilod  to  a  pint))  tho  dose 
boing  for  a  child  a  tablospoonful  every  two  or  throe  hoiuv  onlil  the , 
bowels  are  afluctvd. 


Cu8N0t>ODitiu,  U.S.,  or    Wormsftd.   is  tho  f^-uit  of  ChoBopodiuo 
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»Dth«Im!ntiouiii,  or  Junisalom  Oak,  a  nok,  odoroaa  plant,  growioj; 
about  wa«l«  placoe  in  Iho  Huburb«  of  townB  iti  Uio  Cnitcd  Slato*.  It 
oonsuU  of  minai«,  globular,  ligbt-brovn  eoods,  aboul  tbo  sixo  of  a  pin'fl 
hoad,  of  a  naascous  odor  and  u  puDg«iit  tjisto,  duo  lo  Uic  volatile  oil 
which  ihcy  oonlHin  in  largo  qunntity.  Wi^iitwl  Oil  ( Olrvm  Chenopodii, 
VA)  \»  ot  a  light-yullow  color,  becoming  darker  and  less  i.iid  by  agd 
of  a  peculiar  ])Owerful  odor  and  a  hot  burning  tauto.*  It  hn*  btioa 
uaed  in  Ayrterw.  but  i»  now  employed  only  as  an  anthijliiualu:  n^aiiial 
tho  tuqibritjon.  and  more  rnK>Iy  tbo  tapononn.  It  i^vcry  efficient,  and 
t«n  drop«  of  it  on  sugar  itiuy  be  given  to  ii  child  throe  years  old,  bcforo 
broaUtufl,  dinner,  and  supper,  for  two  days,  foLlowod  by  a  brisk  purge. 

BaAYEKA,  U.S.,  or  Koosso,  is  tho  dried  flowors  and  unripe  fruit  of 
Brnyura  antholminUca,  a  tree,  nativo  of  Abyssinia.  Tlioy  occur  in 
comprcwcdgrceniiih-yolluvr  clusters,  of  a  (Vagrant  balsamic  odor,  and  a 
taste  H'liich  in  a  litllo  whilo  is  acrid  and  disagreoablo.  Ivousso  contains 
a  volatile  oil,  tannic  acid,  and  a  rosin,  Koouin  or  'I'aniin,  discovered 
by  Pavesi.  This  is  crystallino,  vrhito  or  yollowisb,  slightly  soluble  ia 
wat«r,  frooly  so  iu  alcohol,  and  nas  shown  by  I>r.  Uodall  {^Syd.  Soc. 
Ytar-Book,  1868,  p.  47G)  to  bo  the  active  principle  of  the  drug,  which 
yields  about  throe  percent,  of  it.  Brayera  i»  a  most  oflacieat  remedy 
against  thfl  tapov.  "Ti  .  -.-on  in  large  uoacs  causes  nogroftter  incoa- 
Tcolenco  to  the  i^u  i:  some  nniisea,  abdominal  pMn,  and  loose- 

aw  gf  tiie  bQweia.  It  i-  "  h<  tully  not  noeeasary  to  administer  any 
purgative  with  it,  and  liiu  wunu  ia  discharged  dead  with  the  biit 
watery  pnssagiss.  A  half-ounce  of  the  powdured  flowers  ia  given  sus- 
pended in  water  (Infusitm  Braifi-rix—%xa  to  Oaa,  U.S.)  in  tliu  morning, 
with  the  uaual  precautions  aa  to  diet,  or  IVom  twonly  lo  forty  grains  of 
kooasin,  wra]>ped  up  in  a  wnfur,  nuiy  bo  substitatod  for  the  crude  drug. 
The  /uci  extract  {Extractum  Braj/tra  Fluidum,  tT.S.)  i.t  also  efticiunt  in 
doSL«  of  huir  a  fliiidouneo.  Caru  should  bo  oxorciKcd  in  giving  brayora 
to  pregnant  women,  aa  it  Ja  atat^  that  H  hw  p'-^h'ocd  abortion. 

BANTONICA-SANTONIOA.  U.8. 
Levant  Wormtetd  consists  of  the  unoxpunded  flowers  and  pedun- 
cles of  Artemisia  Contra,  a  composite  of  Northern  Middle  Europe  and 
Asia.  It  consists  of  palo.  greonish-brown,  smooth  heads  of  four  or  five 
tubular  flowers,  of  a  very  strong  aromatic  odor  when  rnbbed,  and  a 
bitter,  dinagreeablo  taste.     It  contains  volatile  oil,  resinous  matter,  and 


■  In  tba  Marylnnd  Mti.  Joora.,  tdI.  It.  p.  £0,  Trofiiuar  T.  R.  Broun  reporti  ■  (mo  in 
nhioli  dMth  WM  MIribu(«l  U>  lb*  Uklng  of  *n  ooaoc  m  nor*  of  vomiMd  oil  ii  divi'lfd 
doMB.  Tbs  iHiUsnt  viu  fuuaJ  in  bml  nncunaciou*,  tltb  nmilnl  lualten  '•••tt  b}i  tutTuun-l- 
In^,  Bfttr  Kmo  houn  b^c^me  Mmiiblo.  rtrlnftBPd  4n  honr  ar  (no  li,lor  {Q\*f  hiitv;  iltvp,  KU 
*f»in  r4u*«d.  and  wbilv  plavin^  carcia  biHmi»a  nphfttic,  Uonf  tv  oonv«njitl'in,  noutfllj  avntilivo 
■o  olhw  MQDili,  iDil  OniJij  diwl  tiili  hsmlplcglo  dpapUir.  Ii  U  plAiD  lb»t  tb*  mriuMd 
■■•  snl  lb*  dirMl  immnlikU  oaui*  ot  nil  tb«o  ijmptom*  or  of  Ibo  bUI  rwalt. 


^ 


874 


EXTJUSBOaS  nSMBDlES. 


A  erysuUiiw*  priociple,  ^mfont'ii  {Santoninum,  VA),  or  Santoninie  Aeid, 
whicn  oocure  in  colorleea,  p«arly,  four-eided,  orthorhonibic  tablos,  soluble 
(q  (Vom  four  thousand  to  flro  thoueaud  pArts  of  cold  a&d  two  bui)dn»d 
and  flfly  parts  of  boiling  wnler,  frw\y  soluble  in  ilcobol  and  chloroform, 
moderately  eo  in  cold  ether;  insoluble,  or  nearly  so,  in  f;lycerin.    It        | 
has  a  neutial  rcaotion,  but  unites  with  alkalies  to  form  salts,  and  henu        i 
is  fV«o1y  soluble  in  allcaUno  solutions.    When  slowly  hcatod,  it  sublimes,        i 
UQobanged,  nt  ftnm  165°  to  ITS"  C.    When  rapidly  heated,  it  is  ooa 
verted  into  a  brownish-rvd  oil,  which  bocomes  oaroitue-red  apOD  the       i 
addition  of  eaostio  potash.    On  exponiro  to  sunlight,  or,  more  slowly, 
even  in  the  ordinary  daylight,  the  oolorlessoryfltiUaorsaittonin  aoqulia^y 
a  goIdcn-ycllow  tJnL    If  this  ehango  be  a  cliemical  and  not  a  mecbun'^^ 
ical  one,  tlie  alteration  must  be  very  aliglit,  since,  according  to  Kmusn, 
the  yellow  crystals  conduct  tliemselvea  iu  tbeir  chemical  relation.-)  pre- 
cisely as  do  the  colorless  crj'Htals,  and  are  precipitated,  by  iho  addition 
of  aoi<t  to  their  alkaline  solutions,  as  colorless  crystals. 

PiiirsiOLOaiOAi.  Action. — Santonin  is  said  to  havo  been  first  In 
ducod  Into  niedEcal  praolloe  in  1830,  by  Dr.  Alms,  by  whom  and  by  Dn 
Kahler  it  was  slmullaneously  discovered.    It  is  at  proaenl  iwod  alrao«i 
solely  on  account  of  its  poisonous  action  upoit  entouMt,  but  certniDl 
has  a  Tery  great  Influence  upon  man  and  tbe  higher  animal*.     Wbi 
It  is  given  to  dogs  and  rabbltd  in  large  doso^  It  cnuMS  acoelomi 
breathing,  slowing  of  the  pulse,  universal  trembling,  cnunpa,  frae 
ration,  unconMCiousnewt,  oonvuUIon»,  dilated  pupils,  and  dcatb.     (Seo 
oxpvriments  of  ManiiH,  Da»  Siintoni»,  Alarburg,  ISfll,  of  Roao,  Virehoa'i 
Arekip,  Bd.  xtI,  1859,  and  of  T.  Kruuns,  Inaug.  Dm.,  Tlibingon,  18$9.) 
AAor  death  the  luMions  are  not  absolutely  oonstant,  but  hyperemia  of 
Iho  norTC-contrcs  and  congestion  of  the  lungs  and  heart  are  nearly 
always  ]>roiiont.    According  to  Rose,  dogs  will  rocoror  aftor  doaoa  of 
fVom  thirty  to  sixty  grains,  although  five  to  six  grains  will  produce 
very  dccidmt  Bymptoms;  and  according  to  Krnuss,  thirty  grains  ars 
ro<iuircd  to  kill  a  rnbbil,  erou  when  the  dmg  is  dissolved  in  chlorofona 
and  given  subcutanoously. 

The  Nymptoms  cantwd  by  large  doses  of  santonin  in  man  ore  c)o«ely 
aimilar  to  those  which  it  produces  in  the  lower  animals.  Then)  are 
Bovoral  fatal  cartes  of  poisoning  by  it  on  Tvcoi*d.  A  child  five  yeani  old 
wtiH  killed  in  half  an  hour  by  an  unknown  quantity  (^Pharm.  Joum.  and 
Trans.,  viii.  990),  and  one  six  or  novun  yc»ni  old  is  said  lo  have  bees 
destroyed  by  six  grains  of  tho  act<l,  after  sufToring  tnm  kmrnnturia* 
{Bull,  TfUrap.,  Ixxir.  362) :  four  grains  produced  very  serious  symji- 
torn*  in  a  child  four  ycara  old  {Pharm.  Journ.  and  Trans^  Ix.  696).  In 
Dr.  Grimm's  caw  (ScAwriafr  ZeiUehn/t  fUr  Med.,  Chir.  tind  OiAvrtAiSJ*, 
1652,  p.  493),  a  rather  focblo  child,  five  years  old,  took  two  oao-grais 

*  Tbli  It  fnfiiiAj  *  niUuluo  DbumttloD,  tha  nilna  b*lnf  oolj  blr>ad.«olorv<,  *»t  M 
nDUislDK  bleod  l<e«  p.  Sli}. 
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dbtM^bf^MmtODin,  and  was  seisod  with  conruUivc  1r«mbl.ng»,  which 
iaeros«od  ia  sorerity  until  they  became  aevore  convulniuns,  which  woro 
Accompanied  \ty  unooDaciouiincaa,  trlajnua,  pallor  of  the  Gnce,  cold  swcatu, 
diluted  pupils,  and  rapid  pulne  and  rvspimtion.  Tliirtuen  orfourtMii 
hours  aAer  the  ingoution  of  Uie  poison,  while  the  patient  Iny  on  her 
back,  quiot,  unconaciouH,  with  nioderatuly-ditatod  pupil*  nml  a  hIow, 
feeble  pulse,  death  ocourrcd  suddenly.  Xo  poMt-inortviu  wim  iillowed. 
The  aantonin  ia  stated  to  havo  been  chomically  pure  and  to  liaro  boon 
used  in  olhei-  cases  with  its  usual  msultA.  Xino-lentha  of  a  grain  of 
aantonin  are  said  to  hare  caucod  comploto  tmooniciousnoM  in  a  child 
five  j-oara  old  {Schmidt's  Jahrb.,  Rd,  oci.  p.  12S),  Six  gniins  of  Hivnlunin 
caused  lu  a  child  five  yvan  old  epttoptiform  convuUiuns  and  druth  in 
thirty-five  minutud  (Dr.  W.  J,  Kilnor,  St.  Thomaa'a  Hospital  Jicports, 
Tol.  1.).  Ofu!  grain  and  A  biilf  produced  in  a  thild  throe  and  a  half 
years  old  !i_vmi>tom.»  of  the  tiimo^t  t^cvcniy,  not  reaching  thoir  ,ni«xi- 

U'x.  iJlO,  l'<ji-  -jlliur  ^tti-.ii"  ■>■'  lir  (.'  i;..ivill,  Thti'ij:  G.iz.,  ill.  428),  III 
one  caM  complota  blimlm  -  [i<  i-.!  Lii  for  nearly  a  wook.  Great  pallor 
of  Hurfnoo,  with  a  Mi  <  r  around  the  eyes  or  involving  the  whole 
countenance,  ha«  buon  ^'>.!i<.nilly  an  curly  eymptom;  romilinj;  has  not 
rarely  boon  prmont,  and  eomoUmes  haa  boon  accompanied  by  colicky 
pains.  Bc«idoa  theao  mnnifoetations,  giddiness,  montalapathy  or  stupor, 
grvat  coldocm  of  tJio  suriaco,  proAiao  sweating,  trembling,  mydriasis, 
and  finally  loss  of  consciousness,  with  conTulaiona,  often  violent  and 
accompaniod  by  opisthotonos  and  emprosthotonos,  and  failure  of  respi- 
ration,  are  tlie  usual  phenomena  of  santonin -poisoning.  The  oircula- 
tioD  seems  to  be  very  little  aCTeclod  (case,  Areh.  f&r  Exper.  Path,  und 
Pharm.,  vi.  3(i2i. 

yA  very  curious  symptom  caused  by  santonin,  even  when  In  dosoa 
Vnioh  can  scarcely  be  called  toxlo,  is  xanthopsia,  or  "yetlow-sooing," 
as  the  Germans  term  it.  It  was,  I  believe,  first  noticed  by  Calloud, 
and  has  since  been  spoken  of  by  almost  every  writer  upon  tlio  drug. 
Usually  it  consists  of  a  very  deep  yellow  tint  imparted  to  the  tandacApA 
and  to  every  object  looked  at,  an  effect  perhaps  most  comparnblu  to  that 
of  looking  through  yellow  glass ;  sometimes  this  yellow  is  roiilacud  by 
green ;  and  Heydloff  states  that  he  has  seen  patients  In  whom  the  tint 
was  red,  and  others  in  whom  it  was  blue.  Dr.  Kdm.  Rono  has  pubtisbod 
exceedingly  elaborate  papers  upon  this  ohromopsia ;  but,  as  the  matter 
is  of  interest  to  tlie  physicist  and  student  of  optics  rather  than  to  the 
oliiiician,  I  content  mj-aolf  with  a  reference  to  hla  memoirs  (  Virehew't 
Archiv.  xvi.  233;  xviii.  15;  xlx.  622;  xx.  215;  xxviii.  30).  Santonin 
is  oliminat<!d  prwbably  in  a  more  or  lens  altered  condition  by  the  kid- 
neya,  and  tJbus  gives  rise  to  a  very  oharactoristie  symptom  which  lias 
not  as  yet  been  itpoken  of, — namely,  discoloration  of  the  urine.  The 
DOW  color  is  a  very  marked  yellow,  which  hiw  at  iirst  an  orange  tint, 
bat  ailer  very  large  doses  becomes  aafiVoa-Iike,  or  BOmotimos  even  a 
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purpliah  red,  nhich  bae  given  oritpn  to  tho  idea  that  blood  was  proeool. 
According  to  Mauns,  tbe  addition  of  an  alkali  to  tho  yellow  ui-ing  catuM 
it  to  become  red.  Tlie  exact  nnture  of  the  climinatod  principle  bae  DOt 
been  dotcrmiuud :  it  ts,  however,  probably  tho  result  of  an  oxitlation  of 
tbfl  santoain,  aa  la  believed  by  KJoUtinaky,  who  aaserts  that  the  drug 
rsceirea  lo  the  Hystvm  six  atoms  of  oxygen.* 

The  resulta  of  tho  ingestion  of  large  doflua  of  sautooiu  show  that  It 
hata  very poworful  »oiiyrL«B_lbi} .QCg^njam ;  but  as  to  what  jiortione 
'of  the  Utter  uro  cspcuiully  affcclod  we  have  no  infonnatiou.  Iloae  be- 
HoTott  that  tho  chroinopnia  m  due  to  a  peculiar  aetion  of  tlie  drug  upon 
tile  neri-e^oonlrcs i  but  moro  probably  It  is  itimpty  ttte  n»uU  of  a  very 
fitint  atuining  of  the  huniorn  and  other  partit  of  the  oyo  by  the  driij;, 
and  vt  analogous  to  tho  eitiiilar  phenomenon  AOinetiinos  ai.-«n  in  Jaun 
dico.  LiLe  very  many  otbur  substancwi  which  cvcape  thruugh  the 
kidnej-s,  untontn  incroaoc«  the  flow  of  urine,  and,  according  to  Dr. 
FnniidiiiriKin  (Brit.  Mtd.  Jovrn^  1872),  it  IncreoACS  alightly  tlie  eliinU 
tialioii  of  unm. 

Tu KnAPitUTics. — Dr.  D.  Dyce  Brown  (^Brit  ajvl  For.  3Sed.-Chir.  B«t^ 
April,  I871J,  hnvintj;  noticgd  that  a  blind  inAD  to  wham  ha  wn^  glvin. 
■aUDnin  for  worms  mcovorod  (o  nn  oxtrnoHlinarY  do«!ffe  hla  v talon.  ha<  ■ 
adod  it  in  eyes  oi'Iob''  m  n     .'■  poj^cr,  amI_Dr. OjgstMi 

liM  uapd  it  witli  moro  or  Ic^o  !    .  in  i  number  cf  aaacfc 

AltliQugb Tfrr 3rown  had  ■'[■[•-  ,  .    :    j;.   of  jt,  yui  matiy 

yottrg  before  bia  expeneiioe  U.  liuL-piu  and  U.  Murtin  rvcommcndvJ 
tilte  drug  in  ama\trosit  ^Atu\.  de  Tfurap.,  1862).  M.  Uuepin  bolievos  tt 
to  bo  oepecially  useful  in  amaorosia  following  oboroiditis  and  iritia. 
Whether  tho  use  of  snntoniu  in  diiioastsa  of  tho  oyo  will  ever  amonat 
to  anything,  cannot  at  prtx^eiit  bo  told.  The  caiaa  way  bo  said  of  ila 
tlgcda-^ilepfH  (JSn'f.  2ltd.  Journ.,  1&76,  ii.  787). 

A.1  the  rcHull  of  oxperimeuta  mode  with  santonin  in  saline  aoltitioii 
and  ai.-*o  dJHMolvud  with  oil,  Von  SuhrUdor  {Arc/i.  /.  Exper.  Path.  tu4 
Pharm.,  xix.  3(ii)  nRinun  that  it  U  very  fuubly  toxio  lo  tho  ttscnridM, 
and  that  it_uct*  iw  a  vcruufugy  simply  by  annoying  ^he  wortn  and 
Gffusingitlo.  loose  it,-*  hold  and  allow, Ijaolf  to  bo  awopt  out  by  purga- 
t^ivc*.  This  is,  howovor,  exceedingly  doulitful  Santonin  undei-goos  ia 
tho  alimentary  ciin.tl  slow  conversioo  into  a  soluble  aantoninato.  Von 
Schroder's  oxporimonta,  even  if  Iboy 'bo^obsolutcly  accimite,  do  Ml 
prove  that  the  eohiblo  santoninnto  of  sodium  slowly  and  peraistenily 
brought  in  contact  with  tho  woi-m  doos  not  destroy  ito  life.  The  general 
opinion  of  hclminthoIogiaU  is  that  santonin  is  a  parujtifiulo.  Whatom 
!t«  moUiod  of  action  may  bo,  it  ia  coriainly  very  oflBcient  against  tb« 


i 


*  CliT7»|>lianSe  uM  jiroduoM  •  iliieolontloa  of  tba  nrlo*  liinLUr  (0  l\M  cmmtut  by  !■*■ 
toDlo.  According  It  Uoppl.Siiflsr,  (b«  a*iif«  i4  Ihe  colijnlloa  wd  raaditf  ba  diMlnfaUaJ 
bj  lulilini;  mu'tii  •o'li  lo  ths  uilns.  bdiI  Ihen  iLsktng  uji  witb  kujrltc  alMtMl,  wkNs,  ITU* 
eobrallun  proci«d«  (rora  untauln,  tb«  ndns  li  dewIoriwL  Mbllo,  if  It  b«  da*  (o  obfTMpkalk 
■aid,  tba  ulonbid  lakM  up  ootj  iitam  of  tb*  ooloring-inallat. 


ANTBELMISTICS. 


877 


round  or  iumbrieaid  worm,  but  It  ahould  "^''^^r  WPf*™'''"^*^  it^JiULOcJiUF 
lotrod  in  about  two  or  throo  t^y^pf  |)y  %  hrif*'  M>k»|^,{j.  'fht:  conikijift- 
Xjgp  of  calomel  nnd  BantonTn  haa  tiw  '»"">'  Jwtmn.np^iy/1 

ToxicoLOdT. — II  hM  boon  dontod  that  luintoniD  is  poisonous,  nnd 
assorted  tlint  the  atU  Fosult«  which  hnro  rollowod  iU  imo  bnvo  boon  due 
to  iho  mixturo  of  utrychnino  with  tl^o  drng..  Tho  only  y-ound  for^tl^ig 
opinion  is  thnt  in  ono  or  tnoro  fiOMS  defttb  baa  roaulted  fVom  stiychntno 
being  mixed  with  mntonin,  or  oW  «old  instoad  of  Kin  ton  in  [Lnncet, 
1877,  ii.  857),  through  tho  enrcloiwne**  of  an  apothecary.  I>r,  \V'iil». 
in  an  extondod  examination  (.lahrMherkht  fur  Pract.  Pkarmneie,  Bd. 
XT.},  found  that  tho  wnlonin  of  tho  kIiqjki  is  pnro;  and  it  is  inconceiva- 
ble how  strj'chnino  could  bo  mixud  with  it  oxcopt  purpotfoly  or  by  tho 
groaMSt  onrolomioM.  Moreover,  tlio  eymptome  which  have  been  pro- 
dooetl  in  alleged  poiRonini;  by  santonin  aro  ycrr  difforont  trom  thos* 
CBiued  by  strychnine,  nndaro  in  closft.  accord  with  ttow  which  santonin 
inauMS  m  Iholower  animals.  Finally,  in  some  of  tbo  reported  COMS^ 
8ev«n  of  which  aro  coUvctMl  by  Ernnse,  tho  santonin  waa  oxnminod  ftpd 
fonnd  to  bo  paro.  Under  th»Mo  circumstances,  it  would  be  absurd  longer 
to  deny  tho  poisonous  properties  of  santonin.  The  reason  Inri;^  Aumt 
have  been  so  often  Riven  without  aorious  results  is  probably  tho  RTcat 
hardness  and  insolubility  of  the  cr>'ataLa  of  the  drug.  The  troatment- 
of  potaoning  by  santonin,  after  ev.icuation  of  the  stomach  and  bowels, 
must  at  pronont  b«  ontiroly  tentative.  One  cano  appears  to  hare  been 
saved  by  artificial  respiration  {Arch,  fur  Exptr.  Path,  wnd  Pltarm.,  tJ. 
.^00) ;  h«t  Profi'iMtiir  Bins  [Ibi'I.)  has  found  in  animals  nitrite  of  amyl, 
morphia,  and  arttlictiil  rospirution  alike  useless:  chloral  given  bolbr« 
tho  poison  appeared  to  be  of  service. 

JoMixiaTBATio?!. — Santonin  is  beat  adnilnlatcreil  in  tho  (brm  of 
lozenge^  which,  if  tho  unbroken  crystals  are  used,  can  be  rondoi"od  very 
pleasant  to  tho  taste,  so  that  children  will  cat  thcin  as  candy.  Tlie  dose 
of  santonin  for  an  adult  is  two  to  four  grains;  for  a  child  two  years 
old,  one-fourth  to  ono-half  grain.  Very  alarming  symptoms  have  boon 
CflUitod  by  two  ono^rain  do»os  exhibited  within  thrco  houra  iu  a  child 
eight  ycani  old  (Grimm) ;  in  a  child  two  and  a  half  years  old,  four 
grains  apparently  cnmo  vory  ne«r  causing  death  (Dr.  Borg,  JFurffwi- 
bery.  Medicin.  Correrponilemblatt,  1862)  ;  ami  in  tho  fatal  wimo  noted  on 
pago  845,  only  two  grains  wore  taken  by  a  child  Ave  years  old.  For 
young  infantS)  aantonin  is  hardly  a  sofo  remedy  In  any  efficient  dose. 
When  a  dose  of  anysijie  is  given,  it  should  not  bo  repeated  in  low  than 
eight  hours,  and  tho  last  doso  should  be  accompanied  by  a  purgative 
amount  of  calomel. 

Tho  tantoninair  nf  sodittm  {Sodii  Santomnas,  U.S.)  haj  bcca  proposed 
instead  of  santonin,  but  as  an  nntholminiio  It  is  much  more  dangerous 
and  less  elBcfcnt:  the  ol>joct  Is  to  got  as  much  of  tho  remedy  as  poa- 
slblo  in  contact  with  tho  worm,  and,  ft"  to  do  this  a  slow,  not  a  rapid, 
ftbsoiptioD  is  necessary,  tho  insolubility  of  suntonin  is  an  advantage. 


AspiDiUK,  U-S. — R7tx  Mat,  or  Male  Fern,  ia  tho  rhiw>m«  ■ 
diura  filix  nuus  or  matu  furn  of  Europe.  Unil«r  tho  nnm«  of  Anpiiliam 
th«  present  VJR.  Phiu-macopaiia  reoognizos  it  and  tho  rhixomo  of  tho 
Indigenous  A.  murginale.  The  rhizome,  when  perfitcL,  is  six  u>  twe!ro 
inchoB  long,  nod  covorod  with  larg<>,  bron^,  imbricated  scales.  Its  tttste 
is  bitter  and  luitringent.  Its  therapeutic  properties  appear  to  rosiie  ia 
an  deorain  (^(Meoresina  A^pidH,  U.S.).  which,  »a  extracted  by  meana  of 
etber,  is  a  dark,  thick  liquid,  of  a  bJtteriah,  nBUfloonB,  riifihtly  acrid 
ioste.  itnle  fern  Ja  employod  almoat  excTuajyely  ayainat  the  tapeteorft. 
In  ita  adminiatnition  it  la'o»eomrr  to  regard  ftrtetly  the  nwieml  rulta 
applying  ■wiiJi  greater  or  lew  forco  to  ali  the  remedlea  of  tho  claw, 
which  are  fspfcialiy  imperatiTO  whoB  a  drug  l»  employed  ngalnstjibo 
tapevrorm.  The  patient  ahouUl  live  upon  mtllc  and  a  lilllo  broodfor 
one  day,  and  the  following  morning  takoafbll  doM(f3tui  to  f5i)ortbe 
oloorosin,  fluting,  and  repenting  it  in  two  or  three  l»our«.  At  noon  tbe 
patient  may  eat  IVeely,  and  in  the  evening  a  brisk  cathartic  should  bo 
g!v«n.  In  ovaplfttwft,  the  oleoraalp  of  male  fern  acta  aaa  violeDt  poison, 
producing  exoeasive  gastnMnteatinal  irrilatioo,  with  prononnced  general 
weakness,  giddiness,  stupor  deepening  into  coma,  treraom,  cramp4  in 
the  extremitiea.  amaurosis,  etc.  In  a  case  reporled  by  l>r.  Uaycr  {Pra^. 
Mid.  Woch.,  xiii.,  1888),  there  was  blindness  of  one  eye  after  recorery 
of  consciousness.  Eight  grammes  of  the  extract  have  caused  death  In 
a  child  about  three  years  old ;  six  drachms  of  the  oleoresin  have  proved 
fhtal  in  the  adult  ( Tkerap.  Monatghf/te,  Hi,  1889 ;  Mtinchn.  Med.  IfocA., 
xxxvii.,  1880;  Lancet,  1882).  Professor  Prj^bner  haa  ohown  that  In  ani- 
mals the  oieoreain  causes  hemon-hagio  f^try-eatacitJa  aadCTitltia.  with 
violent  parenchymatous  nephritis  {MonaUhe/te  PraJct.  TAierheiUt.,  1800). 

Pbpo,  VK— Pumpkin  Smis. — ^Tlio  socda  of  tho  ordinary  pmopkia 
are  a  most  valuable  remedy  in  cattM  of  tapeworm,  perhaps  even  men 
etRcient  than  the  male  fern,  and  perfectly  hnrmloes:  Two  ounces  of 
Hie  Mcds  may  be  beaten  up  with  sugar  into  an  electuary,  or  with  water 
into  an  emulaion,  and  he  taken  fasting  in  tho  morning,  the  patioat 
having  dieted  the  previous  day.  Some  lioure  after  tbeiradminiatratioD, 
a  brisk  purge  should  be  given.  Mr,  I.  G.  Wolff  assorts  that  the  active 
principle  is  a  rc^in,  which  hu  him  found  efficient  in  doeca  of  fiAeen  grains. 

TonrzHTiKK,  in  doaos  of  half  a  fiuidonnoo,  has  bcoo  need  in  eoMt 
both  of  tapeworm  ami  of  roun'l-ioonjK  It  is  officiont,  but  ia  liable  to 
produce  unjiIcaHant  vfTuctN,  and  should  bo  employed  only  when  other 
remedies  bnve  been  uAcd  without  succoss  or  are  not  to  be  had.  It 
should  bo  given  in  combination  with  twico  its  bulk  of  castor  oil. 


-.7  GnAMATCH,  U.S, — Pomegranate  Jliad.— Tho  bark  of  the  pomograiMto 
not  is  efficient,  though  vory  unpalatable,  against  the  lapewonn.  The 
dwoclion  of  the  fresh  root  (,^ii  to  Oj)  is  to  bo  preferred ;  a  pint  of  it 
to  bo  taken  in  three  doees,  an  hour  apart,  before  breokfasL    Tho  Frsneh 
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chemist  C  Tnnret  tins  ieolntod  (Void  tho  bark  fonr  iiUcnl<Hd«  (Butt,  de 
Th/rap^  xcviii.  316),  of  which  two,  peltHieTine  and  UopdUtierine.  huve 
t)«on  found  hy  Diu'Ardin-Uoiiumotz  to  be  nctivo  t^niocidcB.  It  t§  &(nt«d 
that  ir  cafflcicnt  flmount  thev  net  in  tliG  aamo  manner  upffff  (ho  jjijjher 
mimala as  does  cmitre.  cnuBim-  ]<.ir:uy~H  i^f  the  motar  ngfTaa.  nj^mut 
affocLin^  sensation  or  miTscmlar  contraculity  {Ibid.).  The  doae  of  Iho 
faTt4  or  tho  alkaloiiU  is  eaid  to  bo  4.6  };rnin§.  Tho  efficiency  of  polle- 
tiorino  m  nn  Kntholmintic  hiui  l>ccn  conlimiod  by  vnriouH  vliniciuiiB.  It 
hw  by  Mmi>  been  nac-d  in  doHos  of  twenty  grains.  D^jardin-BeikiimotK 
tt]w  bai  omployud  it  HiicccMfliily  in  Honitro'a  disoaeo,  and  etutox  thai 
hypodormic  injcctionn  of  six  i;niinfl  produce  in  man  sovcrc  rorti;^  and 
mojHnlar  wcakncse,  with  fpvat  retinal  con^oelion.  1  hiivo  scon  liv« 
gminH  cauRo  in  tho  adutt  pronounced  mtucular  wcabnoas  amounting 
almost  to  f^onornl  pnralyeiB,  and  a  numbor  of  coaos  haro  boon  ropurlod 
in  which  it  han  pi-oiluced  in  infante  symptoms  so  Mvoro  M  to  dic«oura<;i) 
its  omplojrmont  in  p«tionls  of  that  claas.  (See  Bull,  de  Therap.y  Ixxviii., 
lxxix^lxxx..cxi.,J(ily,  1886 i  niao  Umvursity Med. Mai}<uinv,\.'S3Si.)  U. 
OalecowAki  ha»  usc-d  pcUolierine  iuparalyaisof  the  third  and  sixth  palm 
of  norvcs  with  assorted  good  remilta  (Bri/.  Med.  Journ.,  N'ov,  28,  1885), 

Tarxai,  has  boon  used  by  Dr.  Noama  Campi  (II  Raccoglifore  Mediea, 
ftbatractod  in  Buffalo  Med.  Jonrn.,  Oct,  1888)  for  the  dostruction  of  tap«- 
tMrm;  ho  gives  iiaU'  an  ounco  of  castor  oil  in  tho  oronini;,  in  the 
uonilng  two  drachms  of  thymol  divided  into  twolro  doses,  one  to  be 
lAken  every  quarter  of  an  hour,  and  twenty  minutes  af^er  tho  last  dose 
of  thymol  another  dose  of  ca.-itor  oil.  It  is  also  stated  that  l-uilerioi 
iuta  found  tlie  remedy  very  cffectiva  against  the  Aneifloinoma  duodenale. 

Mucti.tA. — Cotelut^. — Tlic  abarp,  rigid  baira  of  tho  pods  of  Jlticuna 
pruricns,  an  Rant  India  plant,  wore  formerly  used  in  cases  of  tho  round- 
worm. They  are  boliuvod  to  kill  ihu  worm  by  piercing  it.  The  pods 
are  dipped  into  moUMaos.  tho  hairs  scraped  off,  and  a  tabluspoonftd  of 
tho  thick  maM  given  to  an  adult — a  toas])oonfUI  lo  a  child — morning 
and  evening,  for  three  dayo,  after  which  a  brisk  purge  is  admliiinlcred, 

Kahai^  V.H.—Kixmala^-T]iO  hair*  of  the  fruit  of  Roltlom  tino. 
toria,  a  plant  culti^-atod  in  India  as  a  dyo-«tuff.  It  in  said  to  be  an 
efficient  paroKiticlde  in  caeos  of  tapevorm.  It  is  an  orange-red,  very 
inflammable,  granular  powder,  mixing  with  water  willi  some  difficulty, 
and  containing  trocos  of  a  volatile  oil  and  coloring  rcsinoidii,  to  one  of 
which  Dr.  Andi-pwn  has  given  the  name  of  Rotttrrin.  Kamala,  in  ftili 
doBoa,  is  actively  purgative,  indeed  drattie,  and  somclimHS  ciuiscs  nUi> 
naUMMI  and  vomiting.  It  J^mparts  it«  virtiius  lo  alcohol,  and  hence  may 
bv  exiiibiic<L  i^n  tho  form  of  tincture.  Tho  dose  of  tho  powder  is  IVom 
ono  (o  two  drachms  suspondod  in  syrup,  ^voit  in  tho  rooming,  and 
repealed  in  oight  or  ten  hours  if  it  do  not  puigo. 


■FAMTT.V  IIL-D[GESTANTS 


IW 1I1T9  fimQy  an  uaoelatod  a  taw  roraedieB  which  are  luod  to  kid 
tho  aliineiilflry  oftpol  Id  diasoMnjf  the  varJoua  grti'-loa  of  food. 

PEPSINtJM  SACCHARATtJM.    U.8.-MIPSIN. 

As  every  one  knowa,  there  U  aocruted  by  tbo  gastric  glands  a  poca- 
liar  albuminous  body,  which  ha.i  the  power  nol  only  of  ooai^ulating 
albumen,  but  alaa,  with  tho  aid  of  ucidulatcd  water,  of  rodiasolving  It 
To  thia  priiicipio  the  name  of  pcptiiii  haii  long  been  glvati.  A  diNi» 
sion  of  its  niiturc  and  propcrtiux  would  be  mora  In  placo  in  a  work 
on  physiology  than  in  ono  on  tboriipcutics. 

Th«  dried  stomach  of  caIvca  has  houn  u«od  since  lime  immoroortal 
A>r  th4  piiqioao  of  coagulnliiig  millc,  by  houHowivoa,  with  whom  It  b 
OUAtonuuy  to  ptno«  thu  dried  viitcus  in  wine,  and  to  call  the  liquid  thw 
formed,  as  w«ll  ns  tho  propnrud  stomach,  rennet.  It  Is  stated  by  Dr. 
Jamw  Gray  (EJinb.  Med.  Joiirn.,  Jan.  1853)  that  rcnnot-wino  sbouU 
b0  of  mch  strength  that  ono  tenspoonful  of  it  will  coagulato  a  pint  of 
milk.  Pcnnct  is  anld  to  have  boon  long  UBod  in  England  ns  a  domMio 
remedy  in  dyepepsia  {Med.  'Timet  and  Oaz.,  April,  1857).  In  South 
America  the  inner  coat  of  tho  ^^'^xard  of  tho  ostrich  is  slatod  to  h» 
put  to  a  similar  um  {K.  S.  Wayne,  American  Journal  of  Phnrmaey,  18C8); 
and  in  our  own  country  the  dried  giuutnU  of  chickens  and  turkeys 
no  tees  fhmous  among  medically-inclined  housowivcs. 

Dr.  Corvieari,  of  Paris,  is  assorted  to  have  boen  tho  first  to  p 
the  use  of  the  active  principle  of  tho  stomach  in  feoblo  digestion ; 
of  latter  years  the  manuracturo  and  consumplion  of  pepsin  have  bocona 
very  great.  Various  pi-ocosaes  have  boen  suggested  for  the  preparation 
of  tho  drug,  but  none  of  them  yiold  a  puro  proximate  principle,  if 
mdoed  pepsin  have  really  such  nature  and  bo  not  an  albumlnoob  body 
of  var^'ing  constitution.  By  most  of  tho  methods  of  monufacturo  the 
pepsin  Is  obtained  in  the  form  of  a  viscid  fluid;  and  to  change  this  into 
a  powder  roqulrea  the  addition  of  sinrch  or  sugar,  so  that  tho  powderod 
pepsin,  as  sold,  contains  a  consldei'nblo  percentage  of  foreign  material 

Whatever  form  of  pepsin  bo  used.  If  good  otTccta  are  to  bo  obtained 
fVom  it  it  moat  bo  ^ven  with  acid,  unless  Indeed  thore  be  reason  to  be- 
lieve that  thla  eonstituont  of  the  gaatrio  Jutce  ia  not  wanting.  Aleohel 
destroys  the  digostJog  power  of  pepsin,  am)  thoreforo  wloos  are  inferior 
prejtaratlons  of  It.  The  reaclioitit  of  pepsin  with  orgnnfo  and  Inoi^gsnlo 
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matteni  am  very  complex,  aud  not  well  andoratood ;  coDsoqucntly  I 
think  the  pbyaician  should  etiobcw  all  elixirs  or  compound  proparatiooB 
of  the  drug,  using  only  the  powdered  pepsin  or  a  glycerole  of  pt)i>siD. 
or  a  (Vx»hly •prepared  digeativu  solution  of  water  and  muriatic  acid,  or 
glycerin,  water,  and  munnilc  add.  If  other  romodioa  are  to  bo  fiivon, 
it  is  no  givat  hardiihip  to  write  a  second  prcsoriptloD  for  them. 

TiiERArEUTios. — It  b  a  quodtion  of  aomo  importance  to  decide  how 
far  pepsin  Is  x'alunble  and  reliable  aa  a  medicine.  It  b  evident  that 
any  Inlluonoa  for  good  which  it  poHsosetcs  is  dependent  upon  its  solvent 
pover,  and  ibnt  this,  therefore,  la  a  measure  of  ita  value.  According 
to  th«  «xp«riinonl4  of  Dr.  C.  L.  Dauit,  which  acom  to  be  very  naliablo, 
good  pepsin  ought  to  di:««olve  in  the  stomach  twenty  tJmoa  Jta  w_el;ibt 
of  all^nmon ;  and  the  U.S.  Pharmaoop<Bia  r^quiros  tliat  tlie  pepsin,  aided 
by  hydrochloric  add,  should  dissolvo  fifty  times  its  weight  of  ooogu- 
Intcd  i^g  albumen  in  five  or  mx  houm )  but  St  Is  very  daubtAil  whether 
twenty  per  cent,  of  commercial  pepitin  will  do  this.  One  of  two  con- 
(.-lusiontt  seems  to  bo  u)«vitublo:  oilh<.-r  fh'-  Aohvh  of  pepsin  habiliialiy 
ii«cd  are  prcpoatoroualy  Hnttll.  or  else  i"  pin  Jiri.t  upon  the  Htomnoh 
itself  in  Home  way  as  a  stimulnjjt.  Clinically,  peptin  hat  hcen  uocd 
with  assorted  advantage  in  iho  toss  of  diyrttivc  power  in  adulte,  whclhcr 
primary  or  occurring  in  iho  cotirrso  of  other  offe'iion^.  Probably  four- 
filths  of  tbo  drug  which  has  been  i>iven  has  boon  inert,  either  originally 
or  from  the  method  of  its  adminietrntioo ;  and  in  the  groat  minority 
of  cosoA  the  good  that  has  been  achieved  has  been  probably  duo,  not  to 
th«  pepsin,  but  to  the  regulation  of  the  diet  and  habits  of  the  patient 
and  to  the  drugs  which  have  been  exhibited  along  with  the  nnimaL 
ferment,  lis  value  has  boon  overestimated,  and  it  has  been  given  to 
adults  in  ridiculously  small  dottos :  at  least  half  a  di'achm  of  the  com- 
morcial  article  ehouKl  be  given  at  a  doso.  The  testimony  as  to  the 
value  of  pcp«in  in  ditteases  of  young  children  i»  voty  strong.  To  such 
it  is  generally  given  in  doses  nearly  as  hirge  as  those  usually  exhibited 
in  Umj  cases  of  adulla.  If  wo  ruproscnt  the  absolute  digesting  power 
of  ten  grains  of  pepsin  as  x,  it  is  evident  that  x  rcpruscnu  a  proper- 
tionately  much  greater  power  in  tho  primn  viio  of  a  child  than  in  those 
ftf  an  adult,  Tlie  use  of  pcpain  in  children  is  ihcroforo  much  more 
rational  than  in  adults;  and  my  own  experience  is  in  cloi«o  accord  with 
what  5«om  to  me  tho  dictates  of  common  sense:  in  Uiu.cAr9fltc  indifio- 
tion^anA  consequent  diarrha'a  of  young  children  it  may  ho  tried  with 
groat  hopo^f  henelit.  To  a  baby  six  months  old  flvu  grains  may  bo 
cfivon  in  a  Hltlo  acidulated  water  after  each  feeding. 


» 


Pahcukatix  has  been  extensively  usod  in  dyspopsia  as  a  digostj^nt 
in  liou  of  popain.  Its  tsIuo  is,  howovor,  problematical.  For  action  it 
reqntrca  tho  prosonco  of  an  alkali,  nnd  in  the  acid  goslHc  juioo  would 
not  onl}'  not  act,  but  would  itself  in  all  probability  be  digc«tod  and 

Cd  aa  a  ferment  {New  York  Medical  Record,  xl.  398),    Dr.  J. 
: 
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EXTBAKEOUS  REMEDIEl 


JUilnor  Fothergill  proposos  to  provont  this  destro 
administering  ten  to  fifloen  grains  of  bicarbont 
dose;  but  it  is  not  probable  that  tbia  amount  of  a 
alter  the  gaatrio  Juice  to  allow  of  tho  oecape  of 

BXTRACTUM    MAT.TT.     1 

Malt  is  the  seeds  of  the  ordinary  barloy  c 
cipient  stage  of  germination  by  artificial  nioana 
pared  by  soaking  the  grains  in  water,  placing  th 
of  moderate  temperature,  and  by  occasional  turni 
given  off  during  tho  process  of  germination  fl- 
finally  killing  the  germ  by  heat.  The  color  vari 
black,  according  to  tho  degree  of  the  heat  uaet 
formed  during  germination  a  poculiar  ferment 
which  is  able  to  convert  about  two  thousand  pa 
trin  and  glucose.  The  Extradum  Matti  of^uio^ 
made  by  rapidly  evaporating  an  infusion  of  m 
of  a  thick,  honey-like  liquid  at  a  temperature 
should  contain  practically  all  the  diastoso  of  tb 
the  extract  of  malt  is  slight  and  peculiar,  the  t 
action  to  paper  distinctly  acid.  It  dissolves  froc 
tated  by  alcohol,  tannic  acid,  mercuric  chlorii 
metallic  salts.  Commercial  malt  extracts  vary  j 
aro  practically  preparations  of  glucose,  others 
strong  or  weak  beers.  True  extract  of  malt  ( 
nil.  Extract  of  malt  hna  been  largely  used  in 
fiiiling  nutrition,  and  especially  when  tho  po' 
stances  is  foeblo.  When  it  contains  largely  oit 
■t  affords  food-material  to  tho  sj-etom ;  but  the  i 
(ho  therapeutist  is,  IIoiv  fur  is  it  possible  in 
digestion  of  starchy  substaneos  in  tho  stomach 
U30  of  diastase?  R.  II.  Chiltondon  and  G.  W. 
a  scries  of  investigations  in  order  to  determine 
are  necessary  for  tho  amyloiytic  action  of  diasta 
acts  better  iji.a  neutral  than  in  an  alkaline  soluti 
tors  when  present  in  tho  alkaline  solution  prevc 
enco  of  an  alkaline  carbonate;  that  neutral  pc 
stimulant  effect  on  the  amyloiytic  action,  but  that 
action  ia  observed  in  tho  presenco  of  proteid  mat 
with  acid,  although  a  larger  porcentagoof  acid-pi 
pleic  destruction  of  tho  ferment.  These  rosul 
diastase,  when  taken  into  the  stomaeb,  must  S( 
pletcly  destroyed  by  tho  gastric  juieo,  and  that 
any  distinct  effect  upon  digestion  it  must  be  giv 
cho  meal.  In  cancer  of  the  stomach  and  other 
castric  juices  lack  acidity,  the  action  of  diaatasi 
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more  pronotmced ;  but  onfortuDAtely  the  fliilure  of  tbu  atorch-dlgeAtlOD 
is  uaoally  aaaociateil  with  gastric  byperacidit}*. 

PAPAIN. 

The  Carica  Papaya  ia  an  horbacoous  tree  tuiiveraally  cultlratcd  lo 
tropioal  oountrioa  for  ila  friiil,  tho  papaw,  ihe  juice  of  which  yieldii  a 
peculiar  ferment,  to  which  the  name  of  Papain  was  given  by  if.  Warla, 
but  which  ifl  now  generally  Icnown  by  tho  name  originAiod  by  Polcolt, 
Papagofin.  This  Bubstanco  is  a  formont.  which  has  the  power  of  di!»- 
solving  8brin,  muBCular  fibroa,  t|geaes,  etc.  According  to  M.  Wurlr, 
one  part  of  Papain  in  alkaline  solution  at  a  temperature  of  -10*  C.  i« 
capable  of  diBHotving  one  hundred  and  savonty-flve  parts  of  moSsl  fibrin, 
which  it  converts  into  a  peptone.  M,  WuHz  offirmti  that  It  mnlcM  no 
ditfor^nce  whether  the  solvent  solution  bo  alkaline  oraoid,  but  Brunlon, 
Wyatt,  and  Slartin  state  that  tm  little  as  one-half  per  cent,  of  hydro- 
chloric acid  arrests  tho  digestion.  Albrecht,  however,  rcafBrm:*  that 
hydrochloric  acid  hastens  the  action  of  papain,  and  states  tb*t  tli« 
offlcinni  preparation  in  use  in  tho  Paris  hospitals  Is  an  acid  one.  It  is 
Atrther  stated  that  in  order  to  convert  Hhrin  entirely  Into  pure  poptono, 
»  that  nitric  acid  will  produce  no  precipitate,  the  proportion  of  tbo 
formont  must  be  at  least  three  per  cent^  and  the  digcntion  must  con- 
tinue for  forty-eight  hours.  Papain  finit  con^ilatcs  milk,  then  procipi- 
tatoR  it,  and  finally  digeaU  it  into  a  thin  fluid.  Taken  into  the  etomaob, 
papain  has  no  notion  upon  tho  living  tiiuucs,  but  ono  grain  of  it  injected 
dlroctly  Into  Ihe  blood  is  MufBolcnt  to  cnnso  death  in  a  very  short  timo 
Id  rabbita  or  in  dogs.  Its  action  on  nibuminoids  is  said  to  resembia 
that  of  trypsin  rather  than  that  of  pepsin.  (See  KEartiD,  Brit.  Med. 
Journ..  July  2S,  1885.)  As  it  appears  in  commerce,  papain  iaa  grayish, 
very  flno  powder,  which  in  its  odor  and  taste  strongly  suggests  pepsin. 
TnntArxoTics. — Papain  has  been  used  in  medicine  oa  a  substitute 
Ibr  ptpsin  In  tho  treatment  of  dysptptia  and  urutrie  catarrh,  in  doset  of 
(to  or  ten  grains.  It  has  also  been  very  highly  recommended  for  the 
purpose  of  destroying  organic  tissues  of  low  tj-po.  Thus,  fn  diphtheria 
the  most  remarkable  results  are  claimed  from  its  use,  Dr.  A.  Jacobi 
{TJterap.  Oat.,  ii.)  affirming,  for  instance,  that  in  a  few  houra  it  entirely 
remove*  ijlpttthtiritin  m^^m'ffg"'^  IT  '*  ''«  iVcelj-  applied  every  hour,  or 
mqre  frequently.  i_n  the  Ibrm  of  a  mixture  of  ono  part  of  papain  ^d 
two  Bftrta  ^itfh  of  wf.itre  and  glyfi^jin  It  has  also  boon  employed  fbr 
the  dcNtruction  of  the  thickening  of  chronic  tezrma,  of  iMrfA  of  jypjrni'a 
membranex  surrounding  old  sinuses  or  abaceasos,  and  even  of  tjiithtljomft. 
Itianot  caustic,  but  simply  dtsaolvoo  the  disoased  ttasues,  and  is  said  to 
CUM  no  pain.  (See  Birmingham  ifed.  Rev.,  May,  ISSfi.)  In  cxpori- 
manta  at  the  University  of  Punnsylrania  commorcinl  pnpaln  of  tho 
most  o«teemed  brand  failed  to  exert  any  solvent  power  over  albnmi- 
.  nous  substances ;  and  in  tho  practical  use  of  the  remedy  the  practi> 
I    tioncr  should  be  careftil  to  sea  that  the  material  employwl  Is  actlra. 


familtT^absorbents. 


This  class  contains  romodics  which  aro  asod  for  tho  parpOM  oT^ 
tbaorbipg  acrid  and  dolotorbua  matoriala,  such  a»  offooiHvo  diac 
on  tho  oxtcrior  of  tho  body,  and  acrid  Eocrotiou,  or  tbo  irritant  moJ.  ■ 
BCts  of  llio  p:vrtiil    1  I' nipoeition  of  food,  iri  tho  n^JTniUltMT  BBP"* 
For  tEo  first  purjju=L'  -.i.iy  tino  dry  earth  and  plaster  of  PariB  »n  tmi 
to  some  oxt«nt  in  practice;  but,  ns  thoir  employment  is  porely  in  tbo 
province  of  the  Bnrgoon,  I  shall  say  no  more  about  thorn  hoi«. 

CHAROOAI*. 
Cbarooal  is  offlcioal  in  tho  U.S.  Pbannaeoposia  in  tvo  f<tnD«: 

Cahbo  IjIOMI. — Charcoal  propnrod  fVom  wood. 

Cahbo  A.tiMAL». — Animal  C^rwal,  prepared  from  bono. 

Charcoal  fbr  medicinal  purpoaea  should  ba  mode  oat  of  a  hgu., 
porouH  wood :  that  prepared  ttom  the  young  eboota  of  tbo  willow  or 
of  the  poplnr  !a  almost  exclgsivcly  employod.  It  is  a  black,  brittle  enb- 
atauea,  and  Hbould  have  more  or  less  tuatro.  It  haa  a  xery  romarlcaUle 
power  of  absorbing  many  timoa  ita  own  bulk  of  gaaca,  and,  whan  ex- 
posed  to  tho  air,  increases  rapidly  in  weight.  It  should  therefore,  when 
tnt^ded  for  medicinal  purposes,  be  powdered  as  soon  as  it  ia  burnt, 
and  put  in  sm^ll,  comptotcly-iilled,  closely -sealed  bottles. 

Animal  charcoal,  or  bone-black,  formed  as  it  ia  by  the  partial  bumlog 
of  bones,  contains  a  large  percentage  of  tho  phoflphale  and  tho  car- 
bonate of  calcium.  Although  this  does  not  interfore  with  Ita  stricUr 
medical  omplojTnent,  it  does  with  many  of  its  tsca  in  pharmacy;  and 
oottsoquently  the  U.S.  Pharmnoopfsia  directd  that  a  Purified  Antuud 
Charcoal  (^Carbo  Animalis  Ptirijfeatm)  be  preparod  by  digcating  ordieaiy 
animal  charcoal  in  dilute  murintio  acid,  by  which  alt  tho  lime  aall«  are 
dissolved  out,  washing  thoroughly  with  water,  and  heating  to  rednessL 

Bono-black  possossea  absorbing  powers  far  graator  than  those  of 
ordinary  or  wood  charcoal,  and  takes  up  coloring-mat lora,  alkalwd*, 
and  other  Biihglancoa  from  solutions:  it  is  therefore  very  oxtcncively 
used  in  pharmacy,  na  well  as  in  the  refining  of  sugar,  and  in  oi 
processes  of  the  arta. 

TncRApmrics. — Charcoal  ia  used  ext«m«lly  as  on  abaorlxMit 
661 
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clisicfectaQt  dresung  to  foul  wounds  and  ulcers.  A  charcoal  povUice  may 
be^made  by  adding  ono  lo  tnree  5racS,tp8  (according  to  aizo)  of  pow- 
dgreJch^aoal  to  a  fiaxaeed  pouUico ;  ^r^  aa  the  Britiah  Pharmacopceitt 
directa,  two  ouncoa  of  broad  mav  be  woU  miied  with  ton  Qunce^^jif 
warm  wjjj^r,  an  onnce  and  a  half-of.flaxaoed  moal  thoroughly,  stm-ed 
in,  andtotbo  cataplasm  tbua  formed  two^drachma  of  powderod^ar- 
coal  addod,  and  one  drachm  sprinkled  on  the  aurfacB. 

Intemnlty,  charcoal  is  employed  as  an  abaorbent  in  those  cflaeB  of 
abute  or  cbmnjo  tadtflflitton  in  which  there  are  offensive  liq^uida  and 
gaaea  in  thja j\1ip'nntJ^''y  Q^nal,  giving  rise  to  local  symptoms  and  foul 
diBCharges :  in  this  way  it  ia  aoigatimeB  employed  in  dj/apegm,  eardi- 
algia,  and  aimilar  diBprfera.  It  ia  at  least  conceivabie  that  charcoal 
^venvory  freelj^sho^d  accumakte  in  the  sUmenttuy  ct^  and  mo- 
cEanically  cause  serious  trouble :  for  this  reason,  its  habitual  employ 
ment  is  genoiiilty  combined  with  that  of  tozativea. 

On  account  of  its  power  of  abaorbing  alkaloids,  purified  animal  char' 
coal  has  boon  recommended  in  poisoning  by  aubstancea  of  that  cIosb. 
It«  aotioD  is,  however,  too  alow  for  much  good  to  bo  ezpoctod  from  its 
nso.  If  given  £t  all,  it_ahould  be  exhibitod  very  freely,  since,  at  Ifiut 
half  an  ounce  of  it  ia  aaid  to  be  req^uired  for  the  absorption  of  one^rain 
of  the  poiflon. 

Aduinistbatiom. — ^The  ordinary  doae  of  charcoal  ia  fh>m  half  an 
otince  to  one  ounce.  Except  in  a  mechanical  way,  it  is  perfectly  in- 
noooooa  in  any  doee. 


FAMTT.Y  T.-Disnri^a 


DisiitrKOTANTS  are  iobstanoes  emplo}^  for 
Btraction  of  noxious  miasmata  or^g^uxia.  1}  it 
sidaration  of  thoso  niatenai8"b6Jongs  to  the  prov 
^ajLtP  that  oi'  tharflpglUlgB,  since  their  emplojri 
than  medicinal,  preventive  rather  than  curativi 
diafiiroctionis,  however,  so  gTeat~t[laa£  1  sfiall  tre 
brieflj^.  For  f>irtber  details  the  reader  is  refem 
of  Yaliin  and  the  able  report  of  the  Committee  i 
Health  Association,  1885. 

All  fUffonBA-pQiftonfl  may  be  divided  into  tho! 
^r  multiplied  vithin  the  human  body  and^^oseii 
out  the  body.  To  the  former  I  shall  apply  the 
the  latter  tlie  torm  "  miaams."  Of  the  nature  i 
definite  knowledge,  but  it  is  probable  that  in 
they  are  organie  entities.  It  is  certainly  eatabli 
many  contagions  that  thny  *"*  living  fnrmH^^nd 
all  con fagiona' must  be  considered  to  be  of  such  i 
mental  study  of  the  power  of  poisonouB  agents  c 
are  forced  to  take  as  tho  measure  of  tho  power 
fiueneo  which  they  exert  over  the  lower  forma 
better  criterion  for  judging  of  tho  offoctivenese 
upon  miasms.  It  must  be  romombered  that 
necessarily  connected  with  bad  odora,  but  may 
saturate  the  air  in  an  apparently  clean  chamber 
from  tho  most  stinking  cesspool  may  be  free  fri 
ble,  however,  that  foul  gases  arc  of  themselves  al 
depression,  although  not  definite  disease.  It  is 
portant  to  prevent  the  giving  off  oTIbul  gasos  : 
posing  matter. 

An  antiseptic  is  not  always  a  germicide,  thougl 
an  antiseptic.  The  antiseptic  is  a  eutslance  wh 
l»revonting  putrefaction, — that  is,  the  growth  o 
produce  putrefaction;  whereas  the  germiciae  ii 
capable  of  killing  diseaae-gorms  and  their  ppoi 
much  more  resistant  than  are  the  bacteria  of  puti 
common  salt,  borax,  sulphate  of  iron,  and  many  < 
used  as  antiseptics  do  not  even  in  concentrate 
spores  of  bacilli,  and  consequently  are  not  germi 
88Q 
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tvi)  importaaco  naturally  ariacs  hero,  m  lo  tli» 
<3EMt  proTJnce  of  dieinfiiolioiiwt|<m  appiioa  to  contngions ;  or,  in  other 
wor4»,  la  it  pgeaiblo  to  uwtroy  thorn  in  iho  airT  TT^  a  law  which 
holds  «verywhoro,  thiit  the  muro  impcrfiiclly  Juvulopod  iiniiniijj[>r^i>- 
iuns  are,  the  more  tuiiuciMUs  uro  tb<y  of  Hfe;  iJto  oxporionco  Iim 
fthovrn  that  all  suhstAucos  actively  poJsonotu  to  coQlai;i<m8  nro  Htill 
mora  poisonous  to  the  germinal  mnttor  of  butnan  beings,  and  that  it 
may  ho  laid  down  aa  a  general  proponition  that  it  ia  impoeeiblo  to  de- 
PtrdV  iho  '.•flntagion-germa  in  tlio  confined  air  of  a  room  wbilo  PWR 
■i;  '.vii:i,iii  i..'i.;u;i  iti  tlio  ii]).!!'!!!!!.'!^.  Whufi  il  cotiiLis  lo  tiio  gOUQTul 
atmosphori^  to  auumpt  U>  liisinfucl  il.  to  oasay  tho  destruction  of  a 
wido-sproad  poji^on,  aucb  aa,  fur  example,  oxiata  in  n  smallpox  epidemic, 
ia  simply  ao  childish  as  to  need  no  discuaaalon  to  show  ita  utter  futiUly.* 
Itia  well  known  that  contagiona  diluted  beyond  a  oertain  point  are 
powcrloss,  and  the  admiaiion  of  large  quantiUua  ot  fresh  or  pure  air, 
or,  in  other  voriia,/ree  venfUation,  ia  the  only  means  at  our  comman'' 
of  diaiufecthig  rooma  in  which  ihoro  am  hnman  beings.  Ia  ventilating 
an  apartment,  it  mujit  alwaja  be  romomborud  that  |l  ia  not  merely  air, 
bat  pore  air,  thaljaje^rod.  To  ventilalo  one  room  into  another,  aa 
b  aonwliniM  dono,  la  fooliahnoM;  to  open  n  window  with  the  wind 
blowing  over  a  miaamatic  awump  or  an  open  newer  may  bo  but  to  Invite 
diaoeuw.  The  opportunity  \f  |iJiui^p)Y  j^jfftimiv|yirmji  i^  to  1^  found  oat 
after  tboy  have  been  diapcrsod  into  tbo  air,  hut  whilo  thoy  aro  i;till,iii 
COPBOOtion  with  the  v.irioiiD  ^iIkI-  .niJ  Auiiin  paaa«d  from  tho  body  or 
brogght  in  conlact  with  it.     In  tin -<i,  if  not  all,  ountagio,)-'  <Ii^  i-  li  Ihu 

pOUOO'gsrmB  are  eliminat^id  in  ];ii;;<<  •jiiiuititivH  with  tlu:  i.i ij,    .uid 

fleol  dischanrea ;  It  la  of  vil:il  inijx.i  !:i[m,>  to  act  on  the  excretions  as 
eooB  aa  they  leave  Mir^  limiy ;  :iti  l  t|i.'  li-iuructnnt  aliould  bo  plneod  In  the 
receptnclo  before,  i ;  1 1  ui.  r,  u  in.  I  To  allow  any  excretion,  sputum, 
or  otiior  infucLed  tlinobargo  to  oxiat  for  a  momont  undw troy 0(1,  or  nt 
lenat  unilovitalizcil,  is  moat  culpable  neglect.  f^t-«ii|><',  iirinnlit,  et«., 
%hoiitd  tliercforo  have  the  disinfectant  fn  them  whilst  w;iiiiii^'  mrjiso. 

Tlio  nntiirv  of  miasms  is  not  known.  Over  many  of  thorn— mal- 
aria, for  exatnplo— wo  hyye  t|p  (ft^ntml.  Thuae  which  wo  aro  able  to 
Inflaonce  ore  almoM  all  the  roaulta  <tf  animal  or  of  vogfilablfljtaoeamP- 
4i(,ign,  cUhor  alone  or  conjoined,  ftftur  """*"  poiapnf  havo  boon  pro- 
iliuwd  ami  diffused  throii^li  ihe  air,  they  are  prohiibly  In  Rrcal  part 
boj;ond_oiir  reach.  The  only  thing  that  ran  he  done  In  to  liilulo  tlu-Mi, 
procigely  aa  in  regard  to  cr^niiu'iinff;  and  hence  l^vo  vi-TiMlntinn  i'  ilie 
only  reliaplo  disintwlnm    uuli  r   iL.mo  elrcuinHiari  >  <       I'li  ■  -^liulving 

gawa  arq  pr  '  iM'   ■  C  ■\-  ■  ::-.  nulu'iuont  of  [li  ■  I'l'    ■■ "(  more  subtile 

Ktiaona.     Tl  ■    _  !-■  .  ■.vlii,  li  ;u-i;..'  \Ynrri  fc-] I-  /li'l     .Millnr  depomloHeN 


fto  doubt 


;i''i 


;ii*i'iurn   of    ill-' 


I'd  in  tboM 


)>lncoe,  and  it  may  be  ttiat  dcwtruutiou  of  tbo  ga»  oiiuiw*  a  dopoaiUon 
•  Fat  bitun  of  ra«li  u  MtvmM,  N*  ir*m  <Mmm  tl*d,  •■^  «"f»-  ■'"'"■>  ^"-  ""*■ 
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ol"  tho  o^udIo  poiMD.  Tlila  ia,  boirorar,  merely  gpCCuliUton :  K  111 
proved,  HoraoTar,  tb[S_^fij)fl8Uian  $t  *_po'yui  in  an  apartment  ia  bo 
a^yantayo.  Etwi  If  it  ware  poaatblo  to  make  an  apartment  appear 
to  thcfagil  DMW  by  dwtnictiop  of  ita  aUnkJns  gaaes,  no  good  wouhl  ba 
aoeompllabed  |?y  bo  doing.  Wide-open  windowa,  great  drougbtaofmm 
air,  aro  the  only  proper  dl^nfootAnta  for  a  clooo  room  or  a  Doiaome 
hoapttal-word.  Tlio  attempt  so  oAen  indulji^d  in  to  puniy  aucfa  ajiort- 
meats  by  little  saucers  of  cliloriuated  Uuiu  or  of  carbolic  acid  vrould  be 
oxooedingly  iudioEDua  If  it  were  not  for  Uie  IVitihtflii  rgaulta  of  ibo  fklae 
soneo  of  bocutIIj  engondaigd. 

It  is  olliecvriso  wb«n_  th^^  gin"w  are  Jostroyod  at  Ibeir  j^ASMjtT 
emanation.  Tbua,  if  a  sowor  be  bolehinjf  forth  doletorioua  gaaea  and 
poison,  chloriiiat«d  lima  or  other  materials  ^noralingdlsinfwitinggasoa 
at  the  mouth,  or  in  the  sewer,  may  really  be  of  ecrvioe  by  dcatroyiaj; 
the  noxious  vapors  before  thoy  find  Ibcir  way  out  and  carry  vrltlk  tbem 
into  the  air  Uio  poisonous  eflluvin. 

Although  miAsius  cannot  be  readily  destroyed  when  once  generated, 
yet  in  very  rnnny  instanoes  we  have  power  to  prevent  their  fonnalion. 
In  doing  tbis  ilio  chief  factor  is  deanlineis,  and  the  beat  dbinfectant  li 
jfli?'"  Water  acts  chiefly  in  two  ways :  first,  by  dilution ;  secondly,  bj 
i^artroviny  nrfrmlr.  mi>^|pTy]y  {n  Order  for  i]<  i  <i:  qii  '[in  to  prodttCa 
serious  poisouijix,  the  mass  of  njr,(i:ii:il  in:-'  .ible.     If  the 

mattor  bo  diU'ii-ioft  tbi-ouifli  a  1hi    l  I  uI..        -  aproad  OTtf 

;i  !  lii  1  tiji- ill  .mill.  L,  ;f.  i:  ,'viiioiil  thai  the  effect  of  citHpcrsion  tsob- 
luiiicd.  FurUitr,  vvlii';i  v.iLr.ii'  I'onlaiuing  organic  maf'"-  i-  "'lowed  to 
run  away  in  ita  natural  '  Ij.nnk  U.  oxidation  and  deatru  the  inv 

purities  reautc.    Wiiiiui:'.  ijiiilt].-  rurthor  into  tba  m  ■  in  miffl> 

oi  en  tly  evident  thut.  hu  lit  ■.:-.  ini.i  ms,  nnd  "'*?<|tr'*'"  ;-  j  ■'-  tboair. 
are  concerned,  air    .jj   i.    .'  -  .'f  '/reit  ditin/ecUtnU,  and  that  tha , 

most  skilful  UBo  of  ciictiiK-^l  !<iib.H[ati<  <^  iiuinut  inU^'  'hn  ]ilnfYi  nf  rtn'\ 
lalioii  and  cloanlineaa.  ilorcovcr,  anii  ■  I'j'  ^  ur.iy  1,,  bam  by  delayiiig 
thcda^CtJgn  of  flttB  by  iiud^iUi  rj  II  III  li  :;iLt«r  procoM  la  aimply 
nrtr-.iri-'t  irr-tfiM  of  getting  rid  ol'iilili.  J  i  ti]  nye— tKnt  i«^  qxidtiiiig 
—  ill  '  ii:  :.ither  than  antiseplics,  c^h  ml  i  l'>  used  In  <!^f|lfBM|*  "^ 
tliu  oilier  liiiiiii,  when  the  contents  of  a  privy  or  olhor  organic  tatM 
bait  been  infocled  by  disc«ae.germa,  it  is  osaetiliat  to  kill  auch  gonna  by 
a  germicidal  agent. 

The  most  complete  and  thorough,  bat  Ihc  most  do«tniotJro,  of  all 
diaiiifecUag  ngenu  j^Jirt.  Ittat  of  loaa  fntonwity  way  be  uitod  eUhflT 
iniiist  or  rfry.  In  tbe  early  part  ofEho  proMnl  century  Dr.  Honry,  of 
SlanolieBter,  showed  that  the  activity  of  raccino  lymph  in  ilcwtmY^^  by 
moisture  at  140°  F.  in  four  hours.  l)r».  CarHtcn  and  Cocrt  hava  aW 
proved  tbatcalf  lymph  is  at  once  st^Hlisod  by  boiling  wnlor.  I>r,  George 
N.  Sternberg  found  that  boiling  water  will  quickly  dudlroy  tho  vitality 
of  all  organisms  known  as  disease-germs.  Tbja  accords  with  tho  oxpon- 
ments  made  with  hot  air  in  the  laboratory  of  Kooh,  in  which  it  wat 
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fbund  lliat  nil  bactcriu  Am  killed  by  an  oxpotiarg  of  one  hour  anil  * 
half  to  tho  tempcraturo  of  212^  K.  with  inplrture.  Similar  rwultalinvo 
also  bcon  nn-ivod  at  liy  other  cxponmontcni,  and  I  think  il  may  bo  con- 
aidorod  oa  esUtblishod  th:it  all  no u-ejiDro- bearing  intbclioiiB  buctoHn  aro 
destroyod  by  wator  or  etoam  at  a  t«mporataro  of  212°  F.  Tho  tportS 
of  tho  bacilli  have,  howovor,  much  grciit«r  powers  of  rosistanco.  I>r^ 
Stomber^  found  that  boiling  for  two  hours  dous  not  kill  the  eporca 
of  BnciiiuB  8ubtili»,  although  n  mom  prolorifrod  boiling  ie  fatal,  but  thai 
Btoatn  at  a  tomponitiiro  of  1 10^  C.  (230*  F.)  for  ono  or  two  minutcA.  or 
106'  C.  (220°  F.)  mainlainod  for  ton  minutes,  will  infkllibty  kill  tho 
epoi-es.  If  dry  instead  of  moiiit  boat  bo  omptoyod,  a  much  higher  do- 
gi-oo  of  lompcratui'c  will  bo  ruqiitnxl.  In  tho  oxperimonta  of  Koch  and 
his  aasieianta  with  dry  hot  air,  the  sporc«  of  mildew  raquirod  for  lliuir 
doetructioo  cxpoi>iirofuran  hour  and  a  half  to  a  tompcraturo  of  i!^0°  F., 
the  sporos  of  bnuilli  an  oxposiire  of  throe  houra  to  a  tomporaturo  of 
204'  F.  All  obeorvcrB  find  that  Utf  adjjljon  of  Mleam  to  dry^air  in- 
creases LTc.illr  ite  destructive  effect.  Wolf  (^Virchow's  Archiv,  vol.  cii. 
p,  81)  luiLi'l  ilial  dry  air  al  1 10°  0  wan  sojirccly  more  deHlruclivc  than 
watery  vapor  at  100°  ;  Koch,  that  five  minutes'  exposure  to  steam  was 
equal  to  an  hour  or  an  hour  and  a  half  with  the  dried  air.  Tho  resulta 
reached  by  Koch  and  WolffhUgol  (JftW.  Kai».  GetundJieitsamle,  Bd.  i.) 
are  in  accord  with  our  other  evidoDce,  nod  may  be  coasidorod  correct. 
They  aro  as  follows : 

1.  A  temperature  of  100"  C.  (212°  F.),  dry  heat,  maintained  for  one 
hour  and  a  half,  ijljljleatTOy  bacteria  which  do  not  contain  nporea. 

2.  Sporoaof  mould-Aingl  require  for  their  dcuErucfloii  m  bot  aEra 
t«mpWBturo  of  fh>m  110°  to  116°  C.  (230<'-239'  P.)  maintained  for  one 
hour  and  a  half 

3.  Baciltu»-(ipore«  requiro  for  their  destruction  in  hot  air  a  tempera- 
turo  of  H0°  C.  (281«  F.)  maintained  for  throo  houm. 

4.  In  dry  air  tho  hoal  penetrates  objecta  so  elowly  that  small  paolc- 
ag«a,  uich  a»  pilIow«  or  amall  bundles  of  clothing,  aro  not  disinfected 
after  an  exposuru  of  from  throo  to  four  houn  to  a  tcinpcmlui'o  of 
140°  C.  (2W"  F.). 

ft.  BxpoBuro  to  a  tomperatuw  of  140*  C.  (284'  F.)  in  dry  air  for 
a  period  of  throo  hours  injures  moat  objoots  requiring  diunfoction 
(doihing,  boddini;,  etc.)  to  a  greater  or  leas  degree. 

Dr.  (Joorgo  H.  Itohe  (Med.  Nmos,  1885,  I.  283)  found  tJiat  rolla  of 
blyokflte  exposed  in  a  chamber  heated  to  280°  F.  for  three  houra  wero 
Terr  idightly  airect<Ki"in  their  interior.  Tbia  l»  In  atrlet  agoowl  with 
tho  teaching  of  Drs.  Parsons  and  klein,  of  tho  London  Local_Goycrn. 
ing~Board  (Heport,  1SS5),  and  or  otiior  observers.  I  think  that  tho 
superiori^  of  prolonged  boiling  over  othor  mellioda  of  application 
of  heat  is  GataUt»hud,  In  tho  sick-room,  objects  which  can  bo  boiled 
without  iojury  should,  immediately  after  thoir  infection,  bo  gatborod 
■     into  a  close  bundle,  enclosed  in  a  sli..ijt.  unj  aa  soon  a'!  possiliUt  thrown 
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intojyiliii^  wat«r  iri*J""t  opaniqy.  WTion  plllovra,>i>Jdiog,or  ftrtl- 
eJMof  furiiituro  an  wriowly  afliwuyl.  tbc^  hLouIiI  be  token  >pMt»Bil 
wtpowd  to  heal  nnd  etujun-  Vot  further  tlotaib  m~u>  Kppontus  tlw 
reader  U  rururrc<l  lo  Uio  report  of  Pantoiw  and  Kloio,  nlraady  alludod  to. 

LBAD   AND  IRON. 
Tkoro  aro  variouM  molallid  siilu  which  nro  bollovod  to  act  u  dMui- 
foclantH  by  uniting  with  the  Aulphurof  Hiilphurolt^id  goixie  aud  pi-oci|^ 
taling  na  sulphurots.    Aa  oxwnplw  of  such  mtiy  \>v  niviKtoncd  sulphato 
of  xiDC  and  nitrato  of  lead.     Uodor  tho  namo  of  Ltdoyta'a  Disin/eeUtiil 
S'>lulion,  a  aolutioa  of  the  lattor  salt  has  bocn  aiKl  still  i«  UMsd  to  a  ooo- 
itidurablo  oxtoot  us  a  dlsinfoctADt    Although  it  cortaiDly  doiitroys  tad- 
phuroltod  hydrogen  wilh  great  rapidity,  it  doM  not  auen  to  mo  n  good 
matorial  for  tho  puq)oaea  to  which  it  is  np|>liod.    Tho  r«a»on«  for  tiite^^ 
am — first,  it  baa  do  aotjon  boaidce  that  of  a  dusulphiiratiog  body ;  eucond,  ^M 
it  is  a  comparatively  dear  sail ;  third,  it  forms  an  iatonaoly  bliiok  pro-       ' 
cipilate,  discoloring  oreryUiing  with  which  it  coinee  ia  ooatact.  i 

The  power  which  tim  oxidet  of  inn  h«vo  of  converting  OFdinaiy 
oxygon  into  osono  has  already  bean  spoken  of  (p.  473).    This  action  it 
fl.alow.  seaiigfitllLQI>o,  ttpd  the  oxtdntion  ^^bifihjmulw  i^  equally  b1p»       : 
ftpd  peraiatent    As  already  atatod,  organic  matter,  if  diffUsod  tbrwigh        ' 
water  and  expoood  to  tlie  air,  in  gradually  dvntroyod  by  oxidatton.    li 
hiut  bocn  found  that  whon  wator  which  is  loaded  wilh  the  produoUof 
doeoinpo«ition  is  oxpoeod  to  the  action  of  iron  plates,  or  evoa  of  inm 
pipes,  this  destruction  of  organic  impurities  is  grcatJy  hastened.    Ao-I 
cording  to  Mr.  G.  Mtchaelis  (PAi/a.  Med.  Ttmes,  toI.  iii.  p.  621),  won 
tho  most  filthy  wnlor,  uodvr  the  influence  Biraply  of  iron  platea  utd  lbs 
air,  will  become  perfectly  pure  in  forty-eight  hours.    The  action  is  ori- 
dontly  ono  of  oxidation,  but  ia  in  its  deteiU  complicated.    According 
to  the  rcnoarohea  of  Dr.  Mankiwich,  Iron  poasenoao  tite'proporty  of  coe- 
Terting  ammonia  into  nitric  acid,  and  also  facilitates,  or  even  provoke 
such  decomposition  in  the  organic  matter  a«  sball  catiHu  ammonia  to  b« 
formed.    Tho  nitric  acid  thuM  generated  in  one  of  the  mocil  powerfsl 
oxidising  Bubatoncos  known,  and  ojn  faxt  as  fonuod  attacks  tho  organie 
matter.    It  ia  evident  that  in  this  process  the  iron  acts  as  an  inter- , 
mediate  agent  betwoon  tlio  air  and  the  decomposing  mutter;  tlMl,J 
unlilcv  thu  pi^rmanganato  of  potassium,  it  does  not  itself  undergo  a' 
conrorsiuEi  equivalent  in  diomtcal  rolation  lo  the  oxidation,  and  fonas- 
quontly  that  its  power  is  not  eo  limilod  as  that  of  those  corapounik 
The  iron,  liowever.  undoubtodly  suffers  to  some  extent,  and  is  \Mrffif 
oxidixcd  ;  but  tho  oxide  formed  has  certainly  the  power  of  gMuaUog 
cytfise,  and  very  probably  to  as  jpaat  an  extent  as  the  origta>l  meuj. 
How  soon  tJiop'ow'oFof  oxidation  i;'  ;)ii".Il;,-  lost,  and  wlu>t  arentualtf 
bioeomesof  tJbe_{rou,  m^  the  proni^i  u  ■iverwhelmlim  maw  of 

organic  matter,  has  not,  that  I  :it .  ....  :l     ..i.  i.   u  determmed. 
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CopPEBAs.  or  impure  svl}ihaU  of  iron,  b  an  important  dostroyingtj^ 
inftwitont-  althougli,  aQc;^ing^to.rectint  exporiineDts,  U  hu  PO  £urr!>>- 
cid&l  power*  Tho  vlianf^w  wrought  by  sulphate  of  iron  ibi-own  into 
a  ntMS  of  deooinpoHiii;;  matter  aru  very  coniplos  and  not  absolutely 
known.  In  tho  lii-Hl  plA«u,  if  nulpburetted  bydrogon  and  ammonia  arc 
prettont,  a  fiulj>hur<;l_<i_f  ip?n  JK  at  tfnce  iirocipUatpd ;  again,  a  part  of  tto 
aotb  ia  deoonijxjKvd  Jjy  _(J>_v.  ammunio,  and  probably  aUo  by  tho  ntinlc- 
ing  alkaloida  which  oxint  in  tbu  dL-coinponing  mass  of  n  cesspool ;  fur- 
ther, by  oxidation,  in  all  probability,  Homo  of  tho  protoxide  of  iron  is 
chaiigod  into  tbo  Mwquioxido,  by  which  the  ozonizing  power  of  an  iron 
compound  in  duiililIuiH  exerted  long  utter  iho  deaLruoLJon  of  tho  oi  iginnl 
Hall.  The  MulpUuric  add  set  tVoe  from  the  iron  very  probably  takoB 
port  to  a  fooblo  extent  in  the  dostructivo  nwctions  which  aro  eot  up. 
From  what  han  boon  already  atotod,  it  i«  orident  that  tbo  solo  use  of 
the  co{ij>i:nM  |h  in  altortng  tbo  oouraa  of  patreflMiUon  and^in  destroying 
it*  products.    If  g  rapid  tXvA  JB  dwr<  !  ^  ma.i.i  nfrtolid  material  is 

to  be  actud  on,  tho  copparaa  should  be  .:>  .;i.Liuti ;  if  u  more  poreistont 
action  \»  wanted,  or  if  tho  musa  is  liquid,  tho  method  employed  by  Eok> 
atoin.  of  iisinL'  a  parchmant  aaclt.  mar  bo  ruwortod  to,  or  Llio  salttnpowdoi 
•nay  bo  scattered  over  tbo  Burfaco  of  tho  material  to  bu  dininfected. 

t.iMf  in  pmhahlir  ^«  oldost  of  all  the  ditiinfoctantB,  but  la  of  valne 
only  aa  a  dertniotive  agent, — i.e.,  as  causing  a  plow  oxidation  of  op- 
ganie  matter.  It  !■  BOtoriona  Uiat  a  compost-boap  to  which  lime  has 
boon  added  rota — (.e.^  oxidizes — much  more  rapidly  than  onv  which  baa 
none  of  the  alkaline  earth  in  iL  TliIs  aetion  of  iimo  its  however,  too 
alow  for  ordinary  purpows:  moreover,  there  ai-e  vorj'  Eorioas  objections 
to  the  usej>f  lime  as  a  diainlJuctaat. 

Tho  poi.iunous  principles  contained  In  sewage,  etc,  whatever  their 
nature  i;^i^bo,  are  probably  volatile,  and  lime,  acting  as  a  strong  base, 
seta  tigti  large  quantidoiror  ammonia  in  animal  roalJer^g£iidBIgcdajD(jle- 
componition.  It  may  be  that  volatile  poiHons,  alkaloids,  are  liborntod 
tqtb  tilt)  ammonia  i  but,  whothor  they  are  or  not,  it  is  a  well-known 


■  Ttait  thl(  lubftuoa  li  of  gr«t  ptBotltal  tkIm  tta  uM  In  ••M^U,  alo,  li  itranBlr  lodl- 
Ml«l  b^  Ibo  uptrloitnti  of  Albert  Eokitdii,  ohu  )iubIUh«d  {Ztiutiri/t  dt*  Oftt.  Aptlkilirr. 
Vtriii'it,  Veh.  10,  15T3)  ui  kooouot  ot  bl*  (itcoipU  to  dlilnfcct  a  frWj  wlilob  ■»  uiol 
diHj  bj  on*  hnndred  ptrman  1.  Tho  pouoili  nf  th«  tuljilmlo  ot  irun  Id  tolalloD  wora 
n«ad.  After  rmtn  Iwo  (o  tbna  houn  all  bad  (men  e*d  illiappmtd,  but  In  IwoIto  boiin  nil 
th«  inflBsaea  ot  tbo  dUlnfMUnl  wu  lott.  1.  Tha  fulphnta  of  voppat  wn*  ainplujiad  in  aota- 
tiODi  raaall  Iba  »mo.  S.  T«a  ponnda  ot  tlia  aulphata  of  icoa  is  etjtuAi  war*  Ibrowti  lii| 
ttMlr  eSocU  lulod  too  dufu  4.  Tba  luliibMa  oT  ooppar,  tho  wmo.  i.  Sulpbumui  *o)d  la 
folutfoa  npSdl;  lori  lU  effcot,  and  iru  aiosHUajilr  IrrlUtinK  to  (be  THpimlotf  orguii.  A. 
Two  pound*  of  Impnr*  onrbollo  Mid  nilod  Iba  boma  for  Iwo  da;*  *>lb  m  diifttrroaabl*  ft 
m«ll  that  It  wsi  impuaiblo  to  1*11  whalber  Ibo  original  odor  wat  dtrtrojod  or  oovorod  ap.  T. 
Twa  pound)  of  lulphata  af  Iron  In  a  pu«huisnl  aHik  axartad  a  di*inf«MlD(  Ulluoaoc  for  lliroa 
full  tlaT*,  tad  wboD  lb*  parohioaBi  taok  «u  dnira  op  It  ooDlalnod  onljt  wme  ditlj,  odurlou 
Bold.  «.  Tim  pound)  of  tb*  boat  obturinalod  llraa  Id  tho  puohmoDt  m«Ii  dULnfMloil  Iba 
fiitj  Br  at  i*a*t  nlno  iajt. 


692 


EXTRA  SEOVS  REMEDIES. 


physical  {net  thai  i  volatilo  nubatanee  In  cacaping  carriM  off  wtib  it 
ovoa  DOH-volatilc  mf^^ri^ln,  nul  facilitattis  to  a  s'.iil  greater  deffroo  the 
McApo  of  imnciploaojiiy  in.-'  ■■  :'l:i'il'-  itin;i  ■[-.■ir. 

Ltmu  b,  for  tho  above  r<  n  n  i  <:  .  il .  i  :  >r  uao  as  a  ilisiiif«otaat 
in  c«e«poolN  nnd  iiowoi-»  ur1m«  it  i»  addod  in  large  quantities  daj  bjr 
dny  frum  tlio  boginning,  so  as  to  koop  tho  oolloclioa  uader  Its  iaflaoDCe, 
•nd  unlosa  gpino  abBorbont  U  addod  with  It  to  take  up  volatlla  prta- 

^>l0S.      Tn   t^y^fjin«>-y  fijtvn    pnviuS  of  the  OOUUt^i  S  shorotnii  of  S 

mixLuro  of  Unui  M>d  plaster  tif  Pinis,  or  of  lima  and  dry  oarlh,  thrown 
in  day  by  dajr,  will  toad  to  proroal  odor,  and  at  tlio  samo  time  vUl 
proparo  tho  contents  for  uw  ns  manure. 

When  i»j)rwid  ujiom  walls  in  tho  form  of  whlt<!wa«h,  llmo  may  act  W> 
■ome  extont  a»  an  oxiduscr;  but  probably  its  chief  influenoo  Lg  a«  oa 
absorbent,  which  taken  up  tho  doletoriou*  omaiiationii.  A  very  striking 
illuittration  of  this  action  of  wbitowu«h  occurred  nomc  years  slaoa  h 
th«  Now  York  city  hospital.  A  ward  which  stood  iaolutod  (rom  Uw 
remainder  of  tlie  ini^titution  bad  buen  uitod  for  tho  reception  of  oaaot 
of  typhus  forer  fVom  tb«  shipping  of  tho  port.  It  was  finally  abao- 
doned  and  allowed  to  stand  unoccupied,  with  its  windows  wide  open, 
for  several  montlis.  At  tho  ood  of  iJiis  time,  a  gang  of  men  wait 
act  to  ecmping  tlie  whitowosh  off  the  walls.  Of  ihcso  workmoD  s 
mnjoHly  wcrv  seized  with  tho  ship-fgvcr,  and  WToml  (tJod. 

OORBOSIVB  SUBLIMATB. 

In  1870,  Dr.  Joho  DouguU  announced  that  corroaivo  enblimnto  on« 
part  in  sExty-fiTO  hnndnjd  would  kill  epormntozoa,  nnd  one  part  in  six 
thousand  infYtsoria;  tho  later  rosoarchos  of  Kooh,  Jnlan  do  Ui  Croix, 
and  Slornbcrg  have  more  than  contirmod  this  rosult,  nnd  shown  tliat 
corrosivo  sublimato  is  one  of  tho  most  powerful  of  known  ^orgucUtes. 
Uicrococui  and  bacilli  in  active  growth  without  spores  are  tcillodJiy 
Bolulions  of  one  in  twnnty  tliautiand,  while  Kolutions  of  ono  in  OOO 
thousand  will  rapidly  destroy  tho  eporos  of  B.  anthracis  and  B.  subtilis. 
Itosulls  contrary  to  those  hare,  it  is  tnio,  been  obtained  by  Klein  of 
Xiondon,  who  assorts  that  a  onc-por-cent.  solulioD  of  tho  mereurio 
ohiorido  is  no  more  a  germicide  thnq  is  Tinopar:  but  tho  ovidooca 
to  tho  contrary  is  so  strong  that  it  sooms  almost  n  certainty  that 
tlioro  is  some  error  in  Klein's  oxporimcnt.  According  to  the  do- 
ftsikd  oxporimont  of  Kocli,  Uio  spores  of  B.  anthracis  aro  absolutely 
incapable  of  germinating  in  a  protoid  solution  if  as  little  as  ono  part 
of  oorroaivo  sublimato  in  throo  hundred  thousand  bo  presflnt.  Dr. 
Sternberg  confirms  the  oxpcrimonts  of  Kui-li,  and  it  would  tboontt- 
caliy  appear  that  ono  part  of  corrosive  sublimate  in  ono  huudred 
tliousuud  is  suDiciont  to  destroy  ^rms  in  a  mass  of  fillli,  provided  Lbs 
filth  is  so  situated  that  thn  corrosive  sublimato  will  remain  in  cootaol 
with  it  for  somo  time.  It  must  bo  romomboiwt,  however,  that  eat- 
roftive  sublimato  is  readily  docomposod   by  the  ammonia  aud  other 


I 
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ebomical  substttncos  io  >  maga  of  filch,  and  it  in  TOty  doubtfkil  whoUi«r 
in  practice  it  will  bp  found  that  the  mcrcaric_i;hlojoj)o  l*,tZAUfthlo  Jbr 
i^iniqf.nn<pi>t  pnfpom  on  a  Iniffl  ■enlo.  Even,  howoror,  if  itc  powon 
b«  ooMidornbly  Iwa  than  thoy  appoar  to  bo,  it  would  etill  ronmin  for 
many  porposw  Hin  htwt  nf  n]l  pnrmipjj^^ft.  A  tUndard  solution  of  ono 
part  in  a  thoosand  may  bs  used  for  bodding,  which  can  bo  aoakcd  in  it, 
for  washing  tha  6oon  and  walla  of  infbctad  agar^iMBM-  tQ^  lljr  dj^- 
frttllf  ^^^  bnaiia  pf  BuiypQiM  and  grnpcologiate  i  alter  tho  corroaiiv* 
sublimato  has  done  its  work  it  should  bo  romorod  by  fVoo  washing  with 
purowat«r.  For  tho  do«truction  of  germs  in  fnciil  discliargos,  the  wln- 
tinti  tlyjB]^  j^BTP  "^  Icni^t  tho  atrength  of  one  pitrL  in  dvo  humlrcd. 

In  regard  to  the  uho  of  corrosiro  Hublimntv  in  tlio  troatmont  of 
wounds,  oto.,  tho  mmkr  is  rcfcrrod  to  trcatiiMia.on  anqyay.  It  is,  hosf- 
over,  proper  horo  to  slate  that  a  number  of  cases  of^dcath  frora  Uio 
local  use  of  corrogivo  sublimate,  especially  in  ol>stotricAl  antl  gynaioo- 
logkal  practico,  have  been  reported.  In  most  of  thvse  cases  the  solution 
has  boon  at  least  one  part  in  fifteen  hundred ;  but  I  have  known  tho  use 
of  a  vaginal  wash  ono  in  ton  thousand  to  bo  followed  by  sovero  poi- 
soning. It  is  probably  very  rarely  proper  to  uso  continual  im'gntion 
of  a  mucous  surface  or  of  a  wound  with  a  solution  stronger  than  ono 
in  ten  thousand ;  and  for  a  single  washing  tho  solution  should  not  he 
more  than  ono  in  two  thousand. 

CAEBOUO  AOID. 

QaTboKc  add  to  an  active  and  mnth-uscd  gennidi!o.  For  an  account 
of  iifl  propartiea.  eea  Aoippm  OAaBUi.icPM.  p.  GIO;  gf  its  disinfectant 
Talae  and  uae^  p.  622. 

POTASSn  PBRMANGANAS-PERMANQANATB  OP  POTAS- 
SIUM.   U.S. 
(KO,Mn,0,  — Mn.O.K^) 

Tliia  salt  is  prepared  by  healing  together  ten  parts  nf  binoxido  of 
manganese  and  twelve  pans  of  potosjia.  It  occurs  in  alendor,  prisnatio 
oryntals  of  a  dark-purplu  color,  inodorous,  of  a  swoolisb,  diRagrc«nble 
tasto,  and  very  soluble  in  water,  wiUi  which  they  form  a  solultou  vary- 
ing fh>m  a  pur|>lish  black  to  a  beautiful  reddish  lilac,  according  to  Hie 
strength.  Wlien  kept  dry  and  not  exposed  to  the  atmosphere,  per- 
manganate of  potatuiium  la  a  permanent  salt,  hut  whonoror  in  solution 
it  is  brought  into  contact  with  an  orgiinic  body  it  at  onoe  gives  up  Its 
oxygen  to  tho  latter  and  iei  convortcd  into  jiotassa  and  black  oxide  of 
manganese. 

Tho  disinfectant  power  of  this  salt  is  boyond  question ;  but  at  tho 
name  t4mo  this  power  is  very  limited,  as  the  remedy  j-ields  up  its  own 
oxygen  ntul  iHieomea  inort.  Acconlini;  to  the  oxporimonts  of  Dr  George 
IC.  Steinberg  {Med,  JVewj.  Jan.  10,  18S5),  as  a  germicide  tho  perman- 
ganate is  very  potent,  0.12  per  cent,  (ono  part  in  eight  hundred  and 


tbirty-tbroo  parts)  lf|[Hng  \ha  mii»i-<ynfri  "**  [""  'n  *^n  in>ur8.  (< 
praciival  purposes,  bovover,  thta  fynt  ia  of  T^ffy  liM|o  vnlne  aa  a  irw^ 
i4lj:id«,  bocauao  it  is  at  OQC«  <tcoompoei»I  bj  fj-.  '■  iiattcra,  and  vrhilo 
In  till)  labi>i-»u>rj-  diseaae-^orpis  majre^ist  air..  '-(^i  jn  tlio  iiiil:- 

n^om  ihcy  are  mixed  irjtha  largf.  mtpr»t  of  nr;fpni/»  mg^pt^ni  UoTcr 
fj>aUHW  tho  poriaBnifanate  yTt^Ja  &  yary  ptcifpi"-  d^tnfflctant.  and  ter- 
'Wf'fll  Wfnh  fig  WT""fa-  iitor*.-fltopffw«.  etc^  /rtfd  wrtia,  gfomlaa, 
fCMCorr^pw,  olc.  In  dilute  solution  ita  local  inBaonce  ta  stimuluDt  antl 
bvnoSoinl.  When  otuployed  in  tba  form  of  powder  It  ovoii  affuct^  living 
tiMUca,  a«tiDg  a»  a  mild  caaatio.  and,  as  aucli,  may  oflen  be  appUod  irith 
advantage  u>  shttihing  v[cer».  A»  a  watdi,  tlio  atrongtti  mny  vaiy  vi- 
oordinif  u>  oircumBtaacea,  fegjB  ana  '"'""-"y  gwina  rn  «>.«  min/.a  '^to 
igjeBtion  of  a  stroag  aolutioa  of  ptinillingl*'"1y  fff  fifltflagipp  fa  the 
^mq^i^t^  nftijKhgriimvi  of  Tepomoua  bjtea  to  said  to  bo  vaiy  effecttw. 
(For  caaes,  see  Tixas  Courier-Record,  ri,  laaS-BSiJ 


0HLORU1UC— CHLORDTB. 

Chlorine  gaa  la  ofllointil  only  in  tbe  foi-in  of  llio  Aqva  CMori,  wbici 
is  prepared  by  beating  togetbcr  black  oxide  of  tnangancso  and  hy 
droobloric  add,  and  allowing  the  chlorine  which  k  gcnerul4Xl  lo  paia 
through  wntcr  until  the  intlcr  U  saturated.  Chlorine  Water  is  a  grmn- 
itih-yollovr  liquid,  of  a  very  shjirp  tosto,  nnil  having  a  strong  odor  of 
chlorine.  When  it  is  desired  to  liberate  chlorine  in  the  nir  of  a  room, 
e>ght«an  parts  of  Unoly-ground  common  salt  with  fillocn  parts  of  finely- 
powdered  black  oxide  of  manf^anase  should  be  introduced  into  a  flask; 
then  there  should  be  added  furty-tivo  parts  of  concontratod  sulpbuiie 
acid  and  twonty-ono  of  water,  previously  mised  nod  eompietelif  cootat; 
and,  lastly,  the  flask  is  to  bo  well  shaken.  When  tbe  evolution  of  gu 
coa8C«,  it  may  be  renewed  by  placing  the  flask  la  warm  water."  When 
chlorine  is  brought  into  contact  with  organic  eubstanoefl  and  roiiisture, 
it  unites  with  the  hydrogen  of  the  water  and  [itierat«»  naaccnj  oxygva. 
which  rapidly  bxldlzos  and  dcatroys  the  orjpinic  ■-■"•  n-.ind.  When 
chlorine  comes  in  contact  witli  sulphuretted  by<I.  ..  .  removes  its 
h^'tlrosen  and  therobydoslroys  it.  " 

The  germicidal  induenco  of  chlorine  is  very  great,  Piaeher  and 
Froekauer  found  that  dried  anthrax  spores  mnintainod  tbclr  ial^|;rjty 
for  one  hour  when  exposed  to  the  action  of  a  dry  chlorino  ntmot^bcrp 
containing  44.7  partH  of  chlorine  in  100.  When  the  air  and  iho  spora 
were  mobt,  one  houi^s  exposure  to  an  atmosphere  containing  four  par 
oont  of  chlorine  produced  complete  disinfection.  If  the  cxposnni  voa 
oontinued  for  tbreo  hours,  one  per  cent,  of  obloHne  was  an  offlcieDt 


4 
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■  tmiplreJ  in  ■uOlcloiit  nmannt.  oblorlao  km  pwlaecs,  bMb  Ui  BUti  aad  ia  tlM  lowar  nl- 
B«l(,  nanulitin,  oad  finaltj  ilulfa  {r  m  [nirnlj  tii  nf  tba  rwpinim?  B«rtW»  (MMMb  ArtM.  /. 
Mrptr.  PaA.  u.  I'ltarm.,  lUL). 
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gifrmkido;  and  If  tUo  spores  wore  exposed  for  Iwonty-tour  hoars,  the 
efTcotive  proportion  of  cblorino  could  be  Btill  farther  reduced.  In  Dr. 
Sternbeix's  esperiments  (^Itep.  Jfat.  Bd.  of  Health,  1880),  bik  hours' 
exposuro  of  vaccine  l^'Cnph  dried  upon  irory  points  to  nn  atmosphere 
ointlainin^  one  part  or  oblorino  in  two  hundred  wns  snQit-ienl  to  do- 
atroy  the  infective  property  of  tlie  lymph,  white  the  bucteria  of  putrid 
urine  were  destroyed  nfter  six  hours'  exposure  to  an  atmosphoro  oon- 
taininft  one  part  of  chlorine  in  four  hundred.  Dr.  Klein  also  found 
{Report  cf  the  Loeal  Governing  Board,  voL  xiii.,  1883  «nd  1884,  Supple- 
ment) tljut  iiHor  the  coinpannicnt  nf  §  ^^iflt  Jn  nrhiah  p|p  hadjtied 
of  Bwine-i)k.  ■:■  ■  i  ^  '■  ii  thoroughly  flitniflttted  tor  six  hoors  with 
dilorine,  hc^Uthy  uunals  could  be  placed  therein  with  wifoty. 

The  result  of  nil  our  knowledge  npoii  the  subject  of  tbo  disiufootant 
properties  of  chhrinf,  iodine,  and  bromine  \a  summed  up  by  Dr.  Geo.  B. 
Rohi  {Med.  Kewit,  xlvi.  89)  as  follows: 

1.  Chlorine  is  an  elBctcnt  disinfectant  when  present  In  tho  propor- 
tion of  on«  part  in  ono  hundred,  provided  the  air  and  the  objocta  to 
\  dUinluol«3^an>  tp  *  roolat  Btnte  itod  the  exposure  coiitinuas  fat  np- 
ilaornahour. 

S.  ChloHne,  when  used  In  aulBotent  oonocntrution  to  net  ns  n  tmsU 
worthy  dininfcotant,  Iniuraa  colored  fltbric»  «qd  Wonring-upparul. 

3.  l^rilP'""  '*  "W  ^ffiyl""*  '^nfrfll*"*  *"  ^^^  proportion  of  ono  part 
in  five  hundced.  proridod  tho  »lr  bo  In  a  moiaTBl^ta  ^ml  t^^is  cxDoniro. 


4.  Jt^ino.  ine^utjon,  !>  nn  offlciont  dislnfoelAnt  in  tho  proportion 

of  one  part  in  flvo  Kundrod.  lhe_OT(2J^°™  "^"''""'"S  '""'■  '■"""  hom-x. 

6.  The  use  of  chlorine,  and  innCTeater  degree  of  l^i:  miik  iji.it.-s 
CQiaidemble  experionoo  in  mansgomcnt :  when  can?loi?-<ly  liftmiiud  tl>cy 
may  t^use  inconvenient  or  even  dangerous  symptoms  in  persona  "WPK 
thfipi;  ||once  thoy  are  not  suitable  as  disinfectants  lii-  |  :  i^ilarjiso. 

Internally  clil'irin-?  wnfor  has  been  used  in  vaiiuu.i  JiiioaMe,  es- 
pecially ig^i  i:il;  ii  111  r;,Y-/(iM,  hut  at  present  b  raruly  if  over  eo  em- 
ployed. It  \r^  siAiod  to  be  Stimulant  and  tonic  to  tbo  stomach,  and  is 
thought  by  some  to  have  an  especial  influence  upon  tho  liver.  It  hns 
hecneninloyod  \nchronic  hepatic  a^ectioas ;  the  dose  is  half  a  flaidraehm 
t^>  two  i!lui<Iraohma  in  throe  or  foui"  Suidouncos  of  water.  Chlorine 
wgj^si^jk  jiowcrfUl  irritant,  capable  of  produein;*  severe  inflammation 
of  tho  »kin  i>r  U'\\v  ijintro-erderitis.  Properly  <iiliilod,  it  forms  snex- 
(igllont  fliniu'iitif ,  :i■^;lL^.■t■lilrlt,  r|i-u>rgent  wjinii  fur  full  ulcfri.  and  may 
■1*0  be  ii'fi  "■■  :i  ^:''"^'i"  'I'  '■■'  i''"j'i"'ii  sore  llirodt- 

Calx  Ciilobata— CUor/njferf/iiW.  U.S.— In  ordinary  life  eblonne 
ifl  chiefly  uicdiis  a  disinfectant  in  the  form  of  a  ^;myish.wblte  substance 
occurring  in  powder  or  IVinble  hinip»,  having  a  hut,  acrid,  astringent 
Infte,  nnd  nn  odor  resembling  that  of  chlorine.  It  is  made  by  the 
action  of  chlorine  upon  hydrate  of  cnlcium,  or  iilakod  lime,  and  should 
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contain  At  least  twenty -five  per  cant,  of  chlorinv.  Il  probably  variM 
In  its  chomtcal  eoosiitntioii,  but,  nvcording  to  the  most  recent  Ti«<r», 
i*_cbiofly  comQSSsd-fiLlUu  UypOEhloril*  >nJ  iba  chloride  of  CRlcium. 
When  oxpoKud  to  th»  nir  It jOovrly  9to}v<>^  ^ypochlt^ua  j^ftid.  which, 
beliift  na  ap^^filB  compound,  undareoca  Bponteneoua  dooompoaitlon. 
and  finally  sots^fVep  r.n.-'.wi.  titV.-nih»  nf  lu  otnlflrimN.  When  an  acitl 
fa  ftddodJo^lOTiniHgj  I  ■  1 1^: 'liiiB  gaa  ie  rapidly  a\-olvod.    Jf  a 

aiycimen  of  bleaohipy-powdur  bo  very  moiflU  it  yeocrally  cont^na  an 

Q^rer-pronOrtion  ftf  t}<*  rt«tlqtmy.nnt.  fthlorida  of  «ali>iiim^  ^jj.l    i.   n»w«. 

The  Gxporimenta  of  Dr.  J.  R.  Oiif^^an  (JVeJ.  iVciea,  xlW.  IJT)  IndL 
cato  that  tho  hj^pocblorites  are  amon^  the  very  beat  of  our  praotlcal 
diainfcctantA.  Uo  found  that  0.S5  of  ono  por  cent,  (ono  port  to  fbur 
bundrod)  of  chlorine  aa  bypocJilorilo  is  an  cfTcctivo  germicide  oven 
when  allowed  to  act  for  only  two  mSnuIos;  wbtle  0.06  of  ono  per  cent, 
(six  paru  tn  ton  thousand)  will  kill  the  Rpores  of  B.  anthraob  and  B. 
BublUla  in  two  hours. 

Bleach! ng-powdor  uanally  containR  f^m  twcnty-fiTC  to  forty  per 
oont.  of  available  chlorine.  For  mot>t  purpoftoa,  a  solution  containing  one 
pari  of  this  preparation  to  one  hundred  porta  of  wator  b  strong  enough, 
for  this  will  contain  fVom  0.25  to  0.40  of  one  per  conL  of  chlorine  is 
hypochlorite.  A^  in  ntntcd  abnvn,  'fir  umaltor  of  tbcflo  <)imntltle8  b 
■ufflciont  to  dc  til'.  -[iri;.H  a!h  li  '    11    untly.    Tboro  aro  Tory  few  m>r- 

Itp^OS  to  W  Ir.  1j     1;    111!    .  J.    am  rf^\  IfllllUM   \fX  IUT 

aplution  o[  i<[i<   i<>  111!   III.  uUi,.;  .ii  1<;....  .■;;,^--jiov|rdflr.    It  !s  not  danger- 


ously poi- 


nt to  injure  clothing,  bedding*  eto.,  aod  b 


Tety  cheap,  siuoe  hloaohin^-powder  ts  wonh  only  about  five  conu  per 
poand.f  For  the  lictfruednn  of  diteate-gfrmt  in  urin*.  fffgpf  diM'harpft. 
^utum,  tie.,  a  satwratad  tolution  tf  "fflAffg]"""^^  ipacara  to  be  ia  gfl 

Tfs^ects  the  f;~^t  iHsi^fsetant  knean:  for  the  purification  of  easpools.  saeen, 
01  gimiliir  i-'-r _r!^c?ea,  or  of  mastca  of  infected  ffth. 
stamisat  the  head  of  know  ^«rm<;iit*> 


the  eUarinated  hgt 


*  Tbit  (Utamenl  ihiiii  tn  n*  doubthL 

t  To  Ax  Iho  TBino  of  aolullont  itt  tbo  hjpodhloritMi  8^  lU|wl<i|  m«Uin4  it,  •Monllni  !■ 

Dnjcrin,  ludiai'intljriiiinttnloriitarilinii.r;  purpoiM.   A  *1fillltlTflfr^'"" *  {wtualuu  kfMaHi 

Bi^  b«  nftde  hj  dllnlln;;  itveo  pirti  of  FoHltr't  aolollcm  *It1i  ana  and  a  balf  pirU  ot  tit*. 
Thb  aoirefpmd*  to  a  oTHf.half-pvr'Ount'  #n1u1ion  of  nniliUiU  ehl<irin«.  T«  appljr  Iba  mt4b«l| 
■  rItbii  volum*  or  ihc  lijpoohloTits  laTalloa  it  m«Mui«d  4Ut,  and  th«  nnvnlU  Mtallon  ailM 
to  tniall  qniDlkin.  iliTinriTn  tn/'h  luldition  Iha  mlitnra  1«  ■oil  tlirrcil,  an4  a  diQp  laktn  M 
«a  a  clBn  n>d  and  t»l»d  nn  a  *lri|i  af  ]>it]>er  (alantwl  wllh  ladldo  «f  pcMHtum  atti  MUft 
pMlaasd  drloJ.  A*  long  u  an;  bfpDclilorile  la  prtsint.  the  blu*  bxlUtW  fUnb  b  IbrnM^l 
bat  ahap  It  hiK  atl  b««D  otoJ  up  Id  onnmrtinK  th«  nnanilo  Inls  an  arMolato,  Ib«  papar  aid 
rantln  oa1arl«M.  Ai  «uh  rotnnia  of  Ihe  polnulaiD  anentla  wlutinQ  nqulrol  fuf  (bli  oanv- 
■pondi  to  ona-balf  p*r«Dt.  of  availabla  ohliiriDa,  tba  oatvalatfon  ii  rtrjr  ftinplai  t^,,  H  aat 
Tolaoa  of  Iba  hjpocblorllo  tolution  —  i.t  vulumaa  of  Iha  artonUo  toluitw,  ibo  aioouNl  tt 
•railablo  oblorlua  prwant  houM  oorratpond  to  I.S  par  oaot.  Sitkb  th«  pr«|iamU>iiu  nua  m 
Iba  marIM  Tar7  to  mush  la  tha  uneont  of  eUorlna  Ibaj  ooatalo,  thli  latl  aWsbl  al«ajn  W 
•Md  la  datarmlna  tht'r  va'na  aod  Ibo  untmnt  of  dllallon  rtijulrad. 


DISINFECTAHTS.  897 

LiQTTOB  Soda  Chlorate  TT.S. — Solution  of  Chlorinated  Soda,  or 
Labarraque'i  Solution,  is  an  officinal  propnration  made  by  triturating 
nh]npTmt»fi  iimn  Tvit.h  a  anlnt.innjif  the  corbonate  of  aoJium.  It  is  a 
green  IB  h-y  olio  w  liquid,  having  a  slight  odor  of  cIiTofino  and  a  sharp 
saline  taate.  It  contains,  among  other  substanoea,  hjjoohlorito  _of 
Bodinm,  and  poflsesses  the  therapeutic  and  disinfectant  properties  of 
the  chlorinated  compound.  Owing  to  its  liquid  form,  its  comparative 
freedom  from  odor,  and  its  depositing  chloride  of  sodium  on  evapor^ 
tion,  it  is  the  most  elegant  of  all  the  chlorine  preparations  for  use  in 
the  sick-room.  Eroperly  diluted.  Tjab»rniqiift'a  anlutinn  nmy  h^  nm. 
ployed  for  all  thn  fibprtp""*''^  pnrpnana  th^t  chlorine  water  is  used  for. 
The  doae  is  half  a  fluidrochm  to  two  fluidrachra^  in  half  a  tumblcrftil 
^  a  tumfelerfiil  of  water, 

AOIDUM  BOEICtTM-BOEIO  ACID.    U.S. 

SoDii  BoHAS,  U.S. — Borax. — Boric  (or  Boracic)  acid  crj-stnllizcs  In 
white  translucent  scales,  soluble  in  i^J^.QiitJiurty  {xarta.  o£  CQliLlZ&iGri 
much  more  soluble  in  boiling  wator,  which  on  cooling  prodpitntoa  gll 
hut  about  twenty-three  grains  to  the  fluidounce.  Hot  glycorin  diaaolvoa 
and  holds  upon  cooling  as  much  as  three  drachms  to  tho  fluidounce. 
Borax  occurs  in  white,  fiattoned,  prismatic  crj^tals,  soluble  in  twelvo 
times  their  weight  of  cold  wator. 

The  action  of  boracic  acid  and  its  salts  upon  tho  animal  nystom  ia  % 
very  feeble  one.  In  experiments  made  by  Dr.  E,  T.  Stownrt  and  my- 
aelf,  enormous  doses  were  required  to  alfoct  tho  fVog ;  they  (loproHsed 
the  apinal  contros  and  produced  progressive  loss  of  voluntary  and  ruflox 
activity  without  afi'ccting  nerve  or  muscle.*  A  saturated  aolution  of  tho 
qnadrobomte  of  sodium  brought  in  direct  contact  with  the  heart  exer- 
cised a  very  feeble  depressant  influence,  and  whon  injected  in  sufll- 
eient  amount  into  the  jugular  vein  of  tho  mamma!  lowered  tho  arterial 
proasuro.  Cyon  {Hoffmann  und  Schwalbe'a  Jiihrri'b.,  1879,  301)  found 
that  daily  doses  of  throe  drachms  of  borax  incroaso  tho  appetite  and 
djgoBtion  in_dogB  without  causing  other  ofFect,  unloas  it  be  gain  in 
wejgKt.  Although  largo  amounts  of  boracic  acid  may  bo  taken  with 
impunity,  yet  a  number  of  cnsiis  of  poisoning  are  on  record.  The 
symptoms  have  varied  somewhat,  hut  in  mowt  if  not  nit  llie  cuhos  there 
have  been  great  depression  of  spintH,  (hit  of  bodily  tonipi'patiire,Rvery 
feeble  pulse, — rapid  or  alow, — and  an  erylhematmin  iini|H.iiin  iiccompa- 
nicd  with  much  swelling  of  the  piiitu,  and  I'KjHU'iiilly  iitro<'li»ff  llio  lower 
extremities  and  followed  by  exfoliation ;  niiiiNoii,  violent  voiiiiling,  and 


•  A  very  imrioa*  cfTeot  li  uld  (hj  Pmtmmr  8i>lillT,  U/r.  Mf<l,  lU  .litm  ll»m,  ISR1,  214) 
to  Ih  prodnceil  bf  the  local  ■ppllcntlnn  nr  iH.riiiilii  *ni<l  l'>  nxrTM  i  Ih*  |iftrl  irTHtwl  li  kDlrmail 
to  loas  ita  ^aircr  at  'ziginatinj;  but  nnt  <>r  IrnnHnlUliic  lni|iiiliH,  in  lliat  If  (lis  k>'''>D><  >»'- 
rant  he  itpplied  to  tba  part  of  th*  norva  nlilnli  liu  limn  ■>|iui«il  to  tb>  rlru|{  no  oiDMulftr 
DOBtTMtioDi  nsnlt,  bat  if  th«  polM  ba  ]iliianil  kIiuvb  tlila  |>nrt  tin  illalnl  niuflH  rwpand  M 
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liiocougli  hnv«  been  present  in  SQinfl_jaa»»;   ecchymoees  bay  botp 
noted;  the  mind  oaoaUr  remaip*  clear  until  lata  in  the  pobontpif.  bni 
de«n>  baa  been  preeetfed  by  coma,  with  diatarbiiocea  of  the  rBspirmlpn. 
luid  Involunlary  diBcbaiyee.    CiweeT~Dr,  GtOTgfi  T.  Welcb  {New  Ytsrk 
Med.  Rtc.,  xxxiv.,  1888).  two  onnces  of  boracic  acid  in  llie  vnginn, — ro- 1 
coverj-;  Mododewkow  (_St.  Lovia  Clin.  Ilec.,  1S81),  doAth  tn>m  Tttuihine\ 
out  internal  cavltiue  with  flre.per-c«nt.  solution;  Uo^er  (J^Amirfr'j ' 
Jahrb.,  ccii.,  238),  dealh  ft-om  wnBhinR  the  stomach  with  two-and-a-belf- 
peisceni.  aotulion ;  (§ee  aUo  Mfd.  -Xem,  xi.,  7W).* 

Boracic  acid  is  rapidly  eliminated  witM^sjiEioe^and  aino  eBoape*  fa  | 
the  perspiration,  eaiiva,  and  fiBooA  (Dr.  JoboftOQ,  Therap.  (7<u.,iii.,  I]4).l 
AocordiDf*  to  Max  Grftber  (Hoffmann  tl.  SehiKitbe,  1879).  it  incnwMB  lU  \ 
elimination  of  urea  as  well  an  the  flow  in  the  ariue.    Johnson  alsoHlale* 
th»t  it  i»  dini^tic,  and  Jacob  Plant  ( IVHrsbury  Them,  1889)  liaa  ahoOT  '' 
that  it  may  produce  acute  parenchymatmi*  pftphrliiti. 

In  1874,  Duroaa  and  Scluiatiilos  announced  tliat  borax  is  polBonntuJ 
to  the  lower  forms  of  life  {Fharm.  Joura.,  April,  1874);  in  Bucholi'* 
experiments,  0.7&  per  cent  of  boracic  acid  was  found  sufficloni  to  pn>- 
vcnl  the  dovelopmcnt  of  bacteria  {Arch.  /,  Krper.  Path.  ti.  Pharm^  BiL . 
iv.).     In  the  exporimonU  of  Dr.  Wnib  {CenlraHA.  f.  Klin.  Afetl.,  13P3, 
iii.  529),  a  twoper-eont.  solution  of  borax  distinctly  checked  the  putnvl 
faction  of  iiolution  of  fibrin ;  ft  6ve-por-cent.  solution  kept  tlM  etoluti>>ii ' 
fVe«b  for  nineteen  days.      Freab  mnsoleflbree  from  oxen  were  kcut 
tnsh  many  da%'»  by  a  ono-per4ianL  sftlnlion.     Tn  t}^i  c^Mrnto  nj^in''^ 
monta  of  Dr.  Slernbsix  1&.JUS  found  that  borauic  ffiiit  anH  the  IJbn. 
rate  of  sodium  ^nJjiofficiont  oa  genu-dosLroyers,  hut  hitre  consldcf 
aHTe  aniiaeptic  power  (Amer.  Joum.  Med.  Sfi.,  Ixxxiv.,  321).    Thi?^ 
exporinienta  of  Sternberg  receive  corroboration  hy  Dr.  E.  Andr«w«j 
{Chica^a  Med.   Exam.,   IviiL,    1889),  and  il  wouM  appear,  tborefort^j 
that  boracic  acid  ia  a  feeble  antiseptic.    The  acid  baa  I"    n  t      I  ta 
a  considerable  e^tpnt  tn  anlkep^  ^lyly>^V■  and  It  jg  alii  t* 


froe  from  irritating  proporljee,  and  of  great  practical  toIuo  in  the  twaU 
mont  of  frwb  wout.nj.t,  fuul  ulcer»,  abaeeasoa.  old  1)urn^  etc.  fwe  erw- 
dally  Dr.  M.  Orcono.fl'Wf'jn  Med.  and  Sirg.  Jo\tm.,  ciii.  209)      A  /tad 
may  l?e  made  by  aaturniing  nrdln^ifry  pitioni  Itnt  with  i^  natttrntjwl  hnl^ 
inp  solntion  of  bomcic  ncld ;  wounj^  draiwed  in  a  drv  manner  with  tlita 
arc  alatod  jo^hcaj  a*  ragldly  nf  when  a  cmnpllflatod  antiwyU  jj  ynw 
ptovod".    Dr.  fircone  prtiptircsi  on  ointment  by  melting  one  part  each  o( 
Bpermnccti  and  white  wax  n-iih  riix  parts  of  voimline,  and  adding,  whllo] 
hot,  two  to  four  pnrit  of  a  eatumtod  gtycerite  of  boracic  acid,    tn  ibej 
form  of  lotion,  the  remedy  has  been  itscd  with  groat  adrnntapi  la 
jth/ajjuaniMn  frfiAJprlaM  (mcc  Lnnett,  May,  1S73;  May,  187(1;  also  Vt^\ 
feasor  P.  J*.  lA-bovioz,  G<i;,  IMdom.  de  MM.,  ISS4,  xxi.  G24).    TUn 
can  bo  no  doubt  of  the  value  of  boracic  acid  and  bomx  an  a  local  apj)(i- 

■  n«ra  1*  na  raHon  for  twllsvinf  (tint  bono  Miil  bad  uijlhlnit  to  do  wUb  lh«  tjailUmt 
In  til*  OM  of  allogad  imlwDlng  reparlc4  \n  MtJ,  .Viw,  lUU.  p.  IW, 
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oatlon  In  aphthovt  wlceratlon,  t(i'pA(ftm'a.  ftnd  oUior  ttj/lammatJons  of  the 
?"»"M.  Injirlikh  cry>tol«  of  tho  aoAtuti^  yH  pipy  \fef  pllniw>H  •IftwTy  in 
diatolTD  In  Uio  moaUi ;  whether,  aa  afSniMd  br  Hr-  Willbin  Groen«  and 
byTSr.  K  P.  AUtinson  (Land,  Praetitiener,  xxiv,  2M),  bqracio  oclJ  ia 
tttteflil  in  teptieamia,  puerperal  fteer,  eriftipdat.  eW^  is  mora  problem- 
bumT*  BAF&x  bart  boon  iug<I  In  epilfptu  with  lutncrtod  good  rcfliillfl, 
u^Mwlaliy  by  Dr.  C.  F.  Pnl»oni  (^fhstoit  MtJ,  and  Surg.  Jotim.,  Feb.  18. 
1886).  He  givfut  ton  lo  fifteen  gniiriit  ihroo  times  a  day.  I  bavo  Iricd 
ft  in  a  number  of  vamm,  iHe^iiTy  ri-«itlt  l-'lnj;  marked  gsstrointctiiial 
IrriHttfon.  The  (talomcnt  of  Pri)!!  .ii  l;.>somhnl  (j4%c™.  H'lVn.  ,1W. 
Wockau.,  Jim.  1884)  Ibiitborscie  auid  in  fiflicient  in  ammonuicAil  urine 
and  eystUiB,  acidifying  the  iirino  iind  chocking  the  rormuntntion,  hits 
boen  ocHifirmod  (hoo  Laned,  1884,  ii.  133).  Jn_th«  cjfSf<t^ot4lIUia( 
diteate*  t  haTO  aocurod  rti-.tI  r.n.r  In-  wn«hing  out  tho  lIuM  ;  ■  il'i  a, 
fijwjounces  of  a  eatamteii  N'lliiiiun  i.r  bui;icic  acid  after  ili^'  .Ijo 

catheter.  The  iicid  mny  l>i^  jpvcn  in  dosee  of  ton  grains  ihroo  to  nix 
tinMWaday;  iIk'  -:-)r,  tvnty  ::r;iin«  to  a  drachm ;  in  each  caeo  admin- 
tttoTMl  in  diliHi  i  '  iliiiin.     As  a  diginfiictant  and^BoothiDg 

CTO-wath  ita  aolutioti  i^  miitb  UHo<i  by  oculists  in  conjunctivitis.  _Tho 
atrcngth  may  TUyXroni  livo  gralua  to  tho  oaoco  up  to  saturation. 

AOIDDM   SUIiFH  U  KO SUM-SULPHUROUS  AOID. 

^ulph'ir'ni')  nr'i'i  ;inii  it^  ?nltfl  nre  moat  effiptont,  in  'ifplrnvinf:  t!ii)  low 

foriri  -   I  ii'   '  ■  f  ■   'A  111  'Ii  iir^'    CI  in  (I  .'I  l.-il  with  put  :■■'::'  I  ■■  'ii    ;iiiil  li'Mm.'LitatlOD, 

aijd  liir  till*  ivaaon  aro  cxceliuut  pwacrvalivus  ui     [l^.ui: 

Sulphurous  acid  and  Its  aalLn  are  among  Uui  uiu  i  ui  ^li.cianta, 

liaving  b«cn  uned  aa  long  ago  o»  1771 ;  but  recent  experimental  erldonco 
soema  to  indicate  that  they  have  not  Ibe  groat  fluperiority  which  has 
been  attributed  to  tbem.  According  to  tho  oxporimont*  of  Sternberg, 
one  volume  of  Kulpbnroaa  acid  gas  in  one  hnndrod  volumcM  of  air  la 
RulBctent  to  dininfoct  dry  raccino  matter.  As  theeo  experiments  aro 
in  acconi  with  older  obsonntions,  thoy  may  bo  considered  iw  cori-ect. 

According  to  Wemitu,  the  action  of  pepsine,  of  ptyalino,  of  Invcr- 
tlno,andof  dtnstaso  is  prevented  by  the  presence  of  an  aqueous  ftotiilion 
of  SO,  of  1 :  1317  to  1 :  8C00  (by  woight) ;  wbilo  the  action  of  myrosino 
and  of  omulsino  is  neutralinod  by  1  :  21.000.  Wemilz  Airthor  days 
that  strips  of  woollen  or  cotton  goods  saltimtod  with  putrefiictivo 
matter  are  disinfeoted  by  oxposuro  of  tram  four  to  wx  hours  to  an 
atmosphere  containing  four  per  cent,  of  sulphurous  acid  gas.  The 
very  elaborate  experiments  of  Koch,  of  Wolff  hfigcl.  and  of  Slcmborg 
have  shown,   however,   that  when  tho  infjclious  matorini  contains 


•  Bl.  Cyon  (Miiimen<l«  wry  bleblf  th»  om  of  bont  la  <J«lly  dott»  of  tlghtj  to  Blnoly 
KTafM  u  *  propb^lBollc  ag^nrt  tMrtn.  and  ftfflraii  Ibal  diiifng  tbi  opMcoile  io  llRly  during 
IM4.4i  BOB*  of  tli«  rlllBj^n  •iD|>lajsa  in  lh»  b«nn-"orl«  wcr«  ■ftceldit.  "bile  in  m  rill«(t« 
h  Am  proximity  ona-lhiH  of  Uio  Inbkbiluil*  di*>l.  lU  beliirM  |h(t  Ibe  dtiig  kill*  Uw 
■«nM  Is  (h«  klboenurir  anil  I^Cn^^Bt»d.  Atad.  Sti.,  »m.  I"J. 
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■porca  sulphur  dloxldo  Ib  of  very  llttla  value.  WoIffhOgal  oonclndca 
that  it  flhould  be  abandoned  M  n  dlHlDfiMtaut:  nerertheleaa,  as  prob' 
ahlv  but  few  of  tho  conUgloos  arti  in  Lbo  coudillon  of  spores,  it  la 
likely  that  »u1pkiiroufl  acid,  when  sufficitanlly  ooncontrated,  ia  an  aBy- 
tiva  diaipSft&nl,  If -applt^  fiw  ■  wHfty^yiTt  length  of  tJma.  It  has  bten 
proved  by  the  eTpOTlmonljf  of  Sternberg  that  the  gas  acta  maah 
inoro  IVecly  and  powwfjillr  when  Uio  iilr  Li  loaded  with  mrtettTO. 
Himiipilion  of  an  apartment  Vim  saipnurous  acid  gas  should  ticrtr 
bo  allowed  to  take  tho  plnco  of  olcanlfnoaa  and  thoroiig:h  disinfection 
of  tho  walla  and  of  all  articloa  of  fiimituro.  Whether  uncr  nil  this  Is 
ilnna  the  IVimlgntion  jppt  flny  p-nml — wltother  in  practico  it  is  of  any 
real  value — remains  doubtftil.  It  is  perfectly  lurc  Ihat  It  in  of  no  wr- 
vioo  unloM  tho  air  of  iho  room  bo  miido  to  contain  at  Icjwt  Gvo  rolumos 
por  iKntiii^iid  of  th^  gnu,  iinj  tbi»  for  ft  ncrJod  of  from  four  to  alx  tuan. 
The  following  method  Is  Iho  ono  gonorally  employed. 

Take  a  lar^o  iron  pnt  or  caldron,  put  in  St  a  littlo  sinnd,  aiich  as  ihd 
cheap  tripod  uiwd  by  chomintM,  placo  on  this  nn  iron  pinto  contaisiog 
flowcra  of  sulphur  thoroughly  wot  wilh  alcohol  or  (probably  bettor 
tlill)  ^dllLturp^O'ntino;  tindernoaih  tho  plate  sot  a  tin  alcohol  lamp; 
t|ion_p(it  tlio  whole  on  bricks  in  tho  middle  of  tho  room.  tTght  the 
lamp  uivlcrnc.illi  tlio~(lish,  nnj  if  tho  eulphur  doca  not  take  firo  pifr 
Tjonifly,  ff hen  U.  beglna  nctiyoly  ta^mcltj  ignito_it.  Loara  tho  room 
At  onoo,  clooing  {he  door.  Tho  room  must  bo  as  tight  as  posslblo,  the 
ehimnoy-placos,  vcntilivtors,  wlndova,  and  doora  of  exit  bctng  closod, 
while  all  tho  drawcra  of  lUraltura  am!  the  doors  of  cIoMta  should  bo 
wlilcly  opened. 

Sulphuroua  ncid  may  bo  iwed  in  a  xaturalcd  Wullon  for  iho  purpoM 
of  duirtniying  diMnso-genn^  in  t'lo  excretions  of  iho  sick  :•  tl«  action 
upon  vcgotahlo  colors  of  coui-sio  completely  unfits  it  for  many  wen. 
Tho  eiitphilcs  and  tho  blsulphilos  uro  lurguly  oniployod  to  arrest  or 
control  fermonlntion  in  various  proocasoa  in  tlio  arts. 

Pkboxids  of  UroKOOEN,  or  nrDRoasH  Dioxide.  H^O^  yields  opoo 

the  sllghtesl  provocation  ita80$.QmlT'trTnrt''TTi1"  '"  "IHtHltfirf"'" 
form.  According  to  Bi'zett  {Atlanta  Med.  and  Surg.  Jovrn.,  18S3),  para 
peroxide  is  a  canatia  ayrup.  but  ns  prepared  for  medicinal  use  ibe 
peroxide  is  always  in  solution  in  water,  oont.tininf>  n  email  propor- 
tion of  hydri^chloric  acid,  which  ia  indispeiisabli)  to  the  ctnbility  of  ttiO 
solution.  Tho  strenglb  is  commonly  indicaU'd  by  the  volume  (>r  notir* 
oxygen  which  the  solution  will  yield.  Tim*,  if  a  solulioo  will  gim  of 
ten  times  its  hulk  of  active  oxygvn,  it  is  spoken  of  lui  a  ton-volunio  sola- 
tfon.    The  best  forms  of  tho  peroxido  nnually  anj  iSncen-volume  eolu- 


I 

i 


•  For  K  nr7  inltrMllng  Mconnl,  b^  Dr.  J   lUalUIla,  ef  lb*  itiugBoK  of  ■  nalIrM 
•|iUaiiii«  in  loeLuit,  n»  Itritlil  itrJital  JaunnI,  iil\,  val.  )i.  p.  i\9.     I  MbbM  h«lp  I 
|l«rlii|t  thnt  lb>  (Irlot  itulntiiin  nnil  quannlinlBg  of  Ilia  (tok  hud  tn  man  ta  do  irith  UtCIIlif  j 
th*  ijirmJ  Dt  the  illioMV  thui  ha.(i  (h*  luljiliDniut  aoid  anrilor*!. 
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tioDB.    Ab  the  solution  undergoea  rapid  change  in  a  temperature  above 

60°  F.,  iLifl    ^aor^aayy  f^  Irqp^i   il   in    a   COol  glflCO.       Itfl    taStO    Is    sllghtly 

acidulous.  2?,culiar,  and  not  very  irritant.  It  is  a  rapid  and  active 
coagulant  of  albumen ;  ig  not  cauatic ;  aijti  althqiy^ha  purabor  of  cases 
nave  been  reported  pf  cures  produced  by  it  when  given  iaternally,_it 
will  probably  Dfi£9?  bo. of  value  as  an  internal  mcdicaQifijjt ;  the  active 
oxygen  in  any  dose  that  has  hitherto  been  oaed  certainly  never  geta 
into  the  blood  unchanged. 

There  seems  to  be  no  doubt  that  the  solution  of  the  peroxide  of 
hydrogen  is  an  exceedingly  active  germicide.  In  the  oxi>eriments  of 
Hetting  a  Tromp,  one  part  mTen  thousand  was  found  sufficient  to 
sterilize  water;  but  in  the  more  recent  research  of  Altehoefer  (^Central, 
f.  Sact.  u.  Paras.,  viii.,  1S90)  the  strength  of  one  part  in  a  thousand 
was  required  for  the  destruction,  after  twenty-four  hours'  standing,  of 
the  microbes  of  canal  water,  of  cholera,  typhoid,  and  other  fevers.  As 
a  means  of  purifying  water,  this  subatance  has  the  advantage  of  not 
injuring  the  taste  or  harmlessnoss  of  the  water.  Gifford  found  that 
the  fifteen-volume  solution  was  capable  of  killing  oven  fully -developed 
anthrax  spores  in  three-quarters  of  a  minute,  whilst  Kiguot  considers 
it  oven  more  powerful  than  the  bichloride  of  mercury  (Med.  and  Surg. 
Sep.,  vol.  Ixiv.,  1891). 

Either  diJlU^d  or  of.the  full  strength  (fifteen  volumes),  the  peroxide 
solntion  appears  to  be  a  very  valuable  local  autisoptic,  stimulant,  and 
alterative  solution  in  the  treatment  of^purulerU  or  chronic  infiamnuitiont 
of  the  mucous  membranes  of  the  nose,  ears,  etc.,  and  also  of  abscesses, 
mj^uToting  glands,  fou\  wounds,  necrosis,  anpyema,  and  similar  affections. 

/^^^'^     *■'  '"**'      /^^  '*  "  *^'  '  '  •*"  ' •■  -  A v*» •■  t  * ■  •—■• 
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\rEiaHTS  AND  MEASURES  OF  TIIE  METRICAL  OR  FRKNCH  STSTKlt. 


UEAStlBBB  OF  LEHGTB. 

=  ID.DOD  HolrtiL 

=    1,000  Mitni. 

On*  riwMmMr*  =>       100  McirM. 

Od*  DMtmeltQ  =         10  Matn*. 

On*  UffrBB  =>  lt)0  loD-miUlontb  part  ot  *  quiirUr  of  Iho  lotrl'lUii  ol  lb«  cutk. 

On*  D*BlnMr*  ^  tho  tonlb  part  o(  ona  Metro,  or  0.1  MM>«i 

Oss  Cmlimetr*  ^  tli*  fauixlrwllb  part  of  ono  Mdrt^  or  0.01  Uolr*. 

Odc  Utlllni*U*  ^  tb«  thonianiltb  put  o(  one  HtU«,  «i  0.001  Ueti*. 

WBIOtlTS. 

On*  Hjri*cimifinie  =>  10,000  GnamM. 

On*  Kllograniino  e=    I,000  GraDDM. 

On*  HMtsgivmmo  =i       lOQ  Oramm**. 

Ona  Deeacimmm*  ^         1«  Ummmei. 

OnoORAUMB  s=  ths  WFixhtnr  ■oub<DCcnllni«lro(if  Walvr  at  4°  a 

On*  Daaitramina  ^  the  Imtb  ]>nit  at  not  Orsmma,  or  0.1  Oramino. 

On*  ContTgnmina  =s  tho  hnndroclih  purl  uf  ma  Qramnat  or  0,01  Gramme 

On*  MUligrunniB  =i  tba  IbuuaaJib  part  <if  ona  Gnsinii^  si  0.001  UiamoMa 


Btra        = 


On*  Haalolitia 
One  I>«<Mlitr« 
On*  LITSB 
Ona  Il«ellltr« 
On*  Cenlililr* 
On*  Mlllltra 
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UBASUHBS  07  CAPACITY. 

10niUall«tni^OTtb«in«UDr*ef  10  HItliaia  of  Water. 

1  onfala  Uatr^  at  tbc  inuniuia  of  1  Hllliar  of  Water. 

inO  cubtc  DwIniotiH,  OT  Ibe  meaiura  at  1  Qalnul  ol  Wkl«r. 

10  enbio  I)n<lin*lr*a,  or  Ibe  lonunr*  ct  1  Mjriacraaaiaa  of  Watar. 

1  oubis  UDsimetre.  or  tho  nieuure  o[  1  KUotramma  of  Water. 

lOU  i>T)bio  CrntimftTea,  or  th«  nganrg  uf  1  UaetogmBm*  of  VaM 

lu  oublo  CEDilmetiea,  or  tbe  ooMon  a/  1  Do«a(>»aii«a  of  Watar. 

1  onblo  Caniimatii^  er  Ilka  nauur*  ot  1  OrMain*  tt  Water. 
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BEUnOS  OF  WEIGHTS  AND  MEASURES  OP  THE  U.S.  PHAEHACOPffiU 

TO  EACH  OTHER. 


Ons  Ponnd 
Odb  Oudco 
On  a  Dnchni 
Ons  Sample 
Ose  timin 
Ons  OalloQ 
One  Pint 
On  a  Plaidonnea 
Oo«  Fluidntcbm 
On*  Minim 


/s  dUtilUd  waUr  a(  At  trmptramn  ^f  SO". 

O.TSOOOSl  Pint  = 

1.0S33;i7S  Fluldoanoea  = 

l.D5333Ta  Fluidraobmi  := 


10.1205137  Ponnda 
1. 2663 1TB  Poundji 
0.g493e;<3  Ounoe 
0.0403633  Druhm 


S0eT.i!3S  Minima. 
£03.6018  Minimi. 
63.2002  Minimi. 
21.0607  .Minimi. 
1.0633  Minimi. 
63328.866^  Onini. 
;2B!.IiaT  Ormini. 
45&.6B44  Onini. 
66.9618  Onini, 
0.V493  OniB. 


REUTION  OF  MEASURES  OF  THE  U.S.  PHARMACOKEU  TO  CUBIC 

MEASURE. 


Ons  Okllon 

On*  Pint 

OiM  Flnidannsa 


==   131.  Cublo  InshM. 

=2      SS.STS      Cabio  Innhii. 
=        1.30468  Cnbici  Ineha. 


Ons  FlnidnMbm 
Ods  Minim 


0.2Z65S  Cubio  Issk. 
0.«a376  Cutne  IboU 


REUTION  OF  WEIGHTS  OF  THE  U.S.  PHARMACOPCEU  TO  METRICAL 

WEIGHTS. 


fnttiamoS 

aardAlte 

ilrodknu.  Owmett,  mi  ft  mi*  <■ 

JtUll^TUlHM. 

■gutebiU  hkMooI  iH^UlL 
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Pnehmi. 

Giaiuni«& 
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= 
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=^ 
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73 
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=1 

l.fSS 
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OUMa*. 
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^ 
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I 

=9 

3.110S 
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^ 
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za 
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3 

= 
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E3 
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=P 
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REUTION  OF  METRICAI.  WEIGHTS  TO  ITEIGHTS  OP  THE  U.a 
PHARilACOPtEIA. 


«giiiffn/m&  In 

Wilgku. 

Exut 

UlUlgnminM. 

annims 

1 

_ 

.0154 

A 

1 

= 

1S.434 

er.-XT. 

2 

- 

.0309 

A 

I 

=3 

30.808 

3>*. 

8 

_ 

.D4B3 

A 

3 

= 

40.303 

m. 
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.0017 
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* 

B> 

01.738 

3i. 
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.0771 
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77.170 
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— 
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91.004 

3i«. 
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=3 
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_ 
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SrUsi. 

_ 

.8173 
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817.360 

3*. 

— 

.T7IT 

1 

t 

= 

771.701 

3xiij. 

— 

.8200 

A 

t 

=9 

920.041 

3i». 

— 

1.0S03 

1 

7 

= 

1,OS0.3S1 

3«Tiif. 

_ 

1.2S4T 

U 

B 

^ 

1,234.721 

Six. 

_ 

1.3890 

li 

0 

= 

1,389.003 

3"i«- 

— 

1.643 

11 

I 

= 

1,643.403 

«iil  3t. 

_ 

S.03B 

3 

S 

= 

8,088.804 

S»J  5i«- 

_ 

4.030 

^ 

3 

13 

1,030.200 

Six  3»- 

_ 

«,173 

0 

4 

JS 

8,173.000 

Ibi  3Ti}. 

_ 

7.717 

T* 

S 

= 

7,717,011 

Ibi  5iT. 

_ 

9.200 

9 

0 

= 

0,280.413 

bi  JtSj. 

_ 

10.803 

11 

T 

= 

10,803.810 

fti  5«  3i» 

• 

12J47 

m 

8 

31 

12.347.218 

ftii  5'  5t 

_ 

i3.e» 

14 

e 

^ 

13,390.020 

jbii  3t. 

KHsiniiuB*. 

1 

= 

15,434.013 

ay  3Tiu. 

llTtliEI*'!'''*. 

1 

= 

1M,340.033 

lb  iitI 
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TABLE  OF  THE  PBOl'OETION  BT  MEASURE  OF  ALCOHOL  (SP 

GB.  0^5)  CONTAINED  IN  ONE  HUNDBBD  PAETS 

OF  DIFFERENT  WINES,  ETC.* 

LlB(ni«n}„ 2S.11       Tsnerlffa  (C.) 1M1 

Bai^  wine  (maui).....  St.13      ColarM 19.7& 

Muiid>  [Sicil;  m»-  LUI1171U  Chriiti. IS.tO 

imxt!\  (meui) Zfi.Oe      fftiita  CouUntU IS.Ifi 

AroDgMt(J.) 31.11)      Bed  Conatuitift 18.93 

we*kait(J.J„ 18.9U      Llibon Ig.9f 

POTt,atnnig«t.. _..  3S.S3      Ditto  (C.)~ IV-OS 

ni**D._ -  13.Qe      BnoallM. 1S.49 

w«>kut- IS.OO  Red  nudain  (maui)...  :0.36 

IttOBgoat  (C.) 30.49      Cape  miucat 18.2S 

naan  (C.)... IS.OS  Capa  iDadain(meaji)„  30.51 

wMkeaKC). IS.SO     Oraps  wine 18.11 

■trongeat  (J.)  ......  33.20     CftlnrelU  (meui) IS.SS 

WMkeet(J.) lO.TO      TidoDi&_ lV.2i 

White  part  (C.) 17.33       Albk  aan._ 1T.2C 

UkdeiiB,  itrODgaat 34.43       Zante 17.0S 

Deu._ 33.37      M»l«ga 17.26 

weaknt _ 19.34      White  bermiUKe 1T.43 

atniDgctt  (C.) 30.3S       Raauitlon  (mean) 18.13 

(trongeat  (J.) 19.70      Ouat  (atiDDgeat)- 17.11 

weakeat(J.)- 19.00  mean 15.10 

Boraial  madaifft. 21.40  weaksit. 13.91 

Ditto(C.] 18.S0  ditto  (F.) 14.7! 

Sherry,  itroDgert ....  19.81  ria-ordin^re  (C).  10.43 

meui 19.17  ChUaau-LaUur, 

waakeaU 19.3S  1S3S  (C.) 9.38 

itnngeat  (C.) 19.31  fini  gronth,  1811 

niBii  (C.) 1S.47  (C.J- 9.33 

we^<at(C.)._ lS.ga  ■tr<]iigeat(J.) 11.10 

AmaDti]lada(C.)...  IS.IS  •aakeat  (J.) 9.10 

•trongest  (J.) 34.70      Halmaaj  madeira- 18.40 

weakegt(J,)_ 15.40      Ditto  (C.)- 15.60 

TaoerlffB 19.79 


Limal lE.M 

Ditto  (F.)„ 1S.10 

Shirai 15.53 

DitlolC.)™. IS.M 

Sjraona 15,28 

BKuteme 14.33 

BDrgDody  (mean) 14.57 

itTDDgSKJ.) 13.J0 

weakiat  ( J.)._ 10.10 

Hoek  (mean) 13.03 

■trongeat  ( J.) 13.00 

woikeat  ( J.}.- 9.S0 

Klee 14.03 

Barau 13.81 

Tent 13.30 

CluuDpagDe  (mean) 13.01 

Ditto  (F.)-. 13.30 

Ditto,  atningeat  (J.)...,  14.80 

w«^e>t(J.) 14.10 

Bed  hermitage. 12.33 

Tin  da  Grare  (meui).-  13.37 
FronUgnao  (Birea 

Altaa) 12.79 

Ditto{C.} 12.39 

CaierOtie 13.33 

Tokay 9.88 

Radathrimer,  flnt 

quality  (C.) 10.14 

inferior  (C.).- B.S5 

Bambeoher,  Bnt  qnal. 

(C.) 8.88 

Catawb«(Staanu) 8  to  11 


Cider,  high«(tkTange_  B.87 

lowaat  aTaraga 5.21 

Perry,  arenige  of  fbor 

•amplei '. 7.3B 

Ifead. „ 7.32 

Ale  illurtoo}- S.Sa 


Ala  (Edinburgh) 8.30 

Ala  (Doiriieitar} 5.50 

Brownatont 0.80 

LoDdon  porter- 4J!0 

London  imall  bear-,.,..  US 


Brudy 53.39 

Bun -...  53.S8 

Gin „  B1.M 

Sootah  whlaky 54.33 

Irlahwhlaky 53.90 


■  The  analyiet  wboee  nanlti  are  glren  In  thli  table  were  uoatly  made  by  Mr.  Br&nde. 
When  no  mark  la  mttaataed,  the  qnotstioD  li  upon  hii  aathority.  When  the  mark  (F.)  It 
Added,  Iheanalyiii  waa  made  by  JulU-Foutanelle ;  (0.),  by  ProfMiar  ChriiUion ;  (J.),  by  Dr. 
H.  Benca  J  one* 
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H.  miucnla-tintuieaj.     H.  blc«ia. 


H,  tduwnlo-  Caput  In-     S.  medlii-  N.  nlotril,  lUml  N.  mcdlsal 

culuivuiL    lemui  U.      nui.   U.  brscMalls  pro  H.  ncunmoiB 

tTlclplU*.  interaiu,  ndJi  terete. 


RunI  Kerrl  mollnnl  pro  H,  pro- 
Diioie  ndii  terete ■. 

H.  palmtrli  longni 


U,  nlnaili  InterDoi. 


U.   fleinr   Hlgllonim   lafcllmli 
(diBltLlIttlll.) _ - 

N.  nlnsrti. 

U.  Beior    dtnttorum    (ublluli 

(dlsllt.  Indlcliel  mlultni)  ....      |K)l', 

Riiinl  Tolsr,  prof  Ncprt  ulnula., 
U.  lulmnrli  brevla. 

M,  aMiictnr  ditriti  minimi  "* 

M.  flexor  dlgili  minimL.„..  k 

tl.  oppiiDcns  dlgltl  mlulmi  ,  ^ 

Um.  lumbiicalei  II,  III  et  iv  J  f- 


M.  ndl&lli  Inlenitii. 

SI.BciordlgltonimproftiadDB 


V.  Bexor  diEitonDD  nWml* 


H.  fleioTpollIciilongnh 
|H|!I1 H,  medLinni. 

''''^iiiiSlL  U.  kbdnetor  polllcl)  breTtl 

m: 

\V'  -'   ■I»Bt\ "■  "pponeni polllolfc 

U.  BeioT  polUcl*  hnrU. 
H  Bdilucliir  polllcli. 

,.j,,,  M.luiabrt»lliL 
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».  iftdUUi 

U.  bni«liiklli  lotemiM..— ■■■II 

it,  ndlUli  cxWnu*l«OEiu ..._ 

lf.ndl>U)*xUniwb(n1>—..._.    ..^ 


U.  rMlUU*  viWraiM  lonpii 


X.  nKllalli  citeniu  breiii. 


ILmmmnitgllimm  cinnmiinli 

JI.Mtrnwr  Inrtlrln  i)f«pHmi 

»brtiirt"c  pollkit  l-iiisuii — 
U,  •bducioi  puUlcU  lonitui 


II.  Dfxor  poIUrl)  lancai, 


U.tni 


K.  IMcWim  (lonUIt  II 

II.  llWRMtlu  donolli  UI 


utilatmltol. 


U.  vlauti»*umaa. 


prftML 


it.  CSICIUOt  poUld*  tMfOH. 


H.kMdaMr«iMi 

U.  iQMnHNi  dotniu  IV. 


GENERAL    INDEX. 


AUra  CftDkdciiBii,  810. 

cicalu.  S40. 

pices,  840. 
AbnrbenK,  SS*. 
Abftrnct  at  Monite,  4SS. 

of  bellulonas,  234. 

of  caaiunif  332. 

of  dlgitalia,  371. 

of  ignslia,  2TA. 

of  jainpft,  725. 

of  Dill  TomicOi  2&9, 

at  renegi,  7SS. 
Abatroctft,  !IH. 
Aeacb,  S47. 

ve™.  817. 
AiwtA,  11)0. 
Acctanilidn.  BSD. 
AcMiile  uf  immoiiliiai,  T86. 

of  copper,  475. 

of  lead,  464. 

of  moqthine,  172. 

of  potAflSLum,  740. 

of  lodlum,  SB8. 

of  Kind,  472- 
Aetlnted  tincCora  of  oplooi, 

171. 
Aeclic  uid.  443. 
Acft'ipfaEiiooe,  IBS. 
Aoelpbcoetidin,  860. 
Acelum,  413. 

tobellB,  318. 

opii,  17[. 

PangoinariBf  BS^> 

scillm,  7JS. 
Acid,  boDzoic,  013. 

Ditrbni'tric.  BOS. 

cnrbulic.  filO. 

eathnriiiT.  720. 

eopiitio,  rSB. 

Cfffivlie.  610. 

cubvbic,  7(19. 

g«otiiiio.  fifli. 

lijUrobrnniic,  303 

mrcaoic.  180. 

picric,  608. 

jiiiliojlit,  62!'. 

f  ulpho-urboKo.  '21. 

tartar jc,  440. 
Aoldum  acotkum,  443, 

acaticum  diluCun,  443. 

ofiAlicum  glaciulo,  44U. 

ariiEaiosuia,  511. 

beniulaain,  B-li'. 

boricum,  897. 


Aoldam  CArbollcDto,  SIO. 
oarb  ilkcuru  crudum,  610. 
ohroMiicum.  S46, 
oitricum,  442. 

Eatlicum,  450. 
jdrobromioum  dilutum, 

303. 
hjdrocbloriauni,  495. 
bjdrugblDricum  dilntum, 

49'. 
b^drocfsnicDm,  42S. 
hydrocyanto'jm  diJatuDir 

42J. 
lacticum,  408. 
muTiaticum,  494. 
muriaticum  dilatnn,  494. 
Ditriautn,  494. 
nitricuoi  dilulum.  496. 
n  1 1  ro-  h>  d  rooblo  rien  m, 

49B. 
nltru-murialicum,  495. 
nitro-muriaticam      dilu- 

tum,  4»d. 
DHri»:<uni,  496. 
oin Ileum,  444. 
phi}4|tbnricum,  564. 
pho^phorioain      dllatum, 

564. 
plcruni,  669. 
■alicyliauoi,  62S. 
■ulpburicuoi,  491. 
BUlphuricDm        araeoiti- 

cuni,  404. 
lulphurioum        dllntuin, 

40X 
■D?pburoflum.  809. 
tannioiiio,  448. 
tartnriaum,  440. 
TnlerianlouiD,  I  IT. 
Affonelline.  41H. 
A<]uniCe  ai  a  ^liapboretic,  779. 
leavi^^,  41T- 
paiiodin}^  bj,  428. 
riiut,  417. 
AconltioF,  118. 

or}' It  a]  I  lied,  418. 
Aoonltuiii,  117- 
anthoni.  42.1. 
antid^>Tii  fur,  417. 
caiaiiinrunii  41T. 
fBro*.  417. 
naiii'lluK.  417. 
nruiiMiiinnuiu,  41T. 
pnliu<ulMluni ,  417. 
timrii'uni,  417. 
Tarialille,  417. 


Adept,  862. 

bemoibatui,  646. 
A dh salve  platter,  466. 
AdmiDiitratioa,  metbods  of, 

102. 
Adonidioe,  3V2. 
Adonli  Ternalia,  302. 
.£tber,  134. 

tortior,  135, 
African  arrow -poison,  385, 
Afrioan  pFpper,  674. 
Age  in  relation  to  dote,  106. 
Alcobul,  338. 

■I  a  Budoriflo,  788. 
dilutum,  333. 
Alcobolio    extract    of    belle- 
donna,  233. 
of  coninoj,  332. 
of  bjoflc;  amine,  338. 
Alexandria  teDoa,  120. 
Alimentation,  rectal,  35. 
Allium,  601. 
Allipice,  672. 
Aloe,  717,  804. 

Barbadentii,  T17. 

Capenjip,  717. 

purlDcala,  710. 

BocDlrlaa,  717. 
Aloin,  718. 

AlteraliTe  diarvtiot,  757, 
AlUratlTet,  471. 
Althao,  850. 

officinalis,  850. 
Alum,  454. 

at  an  emetic,  093. 

curd,  455. 
Alumcn,  454. 

BHicontum,  454. 
Aluminii  lalpbai,  455. 
Amber,  122. 
American  bellebore,  402. 

Iiemp,  200. 
Ammonin,  334,  840. 
Ammonia  alum,  454. 
Amcnuniac,  790. 

miilure,  799. 

pluUr,  799. 
Ammoniacum,  799. 
Ammoniated  mercurj,  542. 

tiuoture  of  guaiac,  5TB. 

tincture  of  TalvrlaD,  117- 
Ammoaii  asetai,  786. 

bromidum,  3Q0. 

oarbonu,  338. 

ebloridum,  795. 

nltrai,  338, 
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•Dlpbarala,  710. 
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opiuro,  171. 
Campbor-crmol,  1IB. 
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arlgaroD,  701. 

Scobaoe,  701. 

pitch,  810. 

pitch  plaatsr,  84  0, 
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Cannnbene,  taanaleof,  10ft. 
Cannabin,  100. 
Cinnabli  Americana,  200, 

Indioa,  200. 
Canqnoin'i  paite,  844. 
CaaLbaridal  aollodioD,  830. 
Cantharidei,  772. 

oarale,  838. 

paper,  833. 
Can  tta  arid  in,  833. 
Cantbaria,  771,  SOS,  B33. 
Cape  aloai,  717. 
Caprida,  830. 
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Caiaira;,  870. 
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009. 
Carbaiatio  aoid,  008. 
Carbo,  884. 

asimatia,  884. 

purifloatui,  884. 

Ilgnl,  S84. 
Carbolaled  oamphor.  111,  010. 
Carbolio  aoid.  010. 
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Carbonate  of  uminaninm,  318. 
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of  lead.  407. 

of  lltbium,  757. 

of  oiBgneiinni.  707. 

of  potaaiiuai.  748. 

ot  aodinm,  808. 

of  (Ido,  412. 
Cardamom,  071. 
Csrdimamnm,  071. 
Canliae  dapreuaola,  304. 

inhibition,  reflei,  143. 

■timnlanta,  334. 
CardlanU,  S34. 
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CarminatiTH;  OTI. 
Caratina  jeaiamina,  318. 
OarraceuB,  849. 
CarragHDin.  840. 
Carroo  oil,  809. 
Carthagena  bark,  519. 
Camm,  070. 
Carfopbjllni,  072. 
CaHara  Bagrada,  TOT. 
CaKiarilla,  8TT. 
Canarilleroa,  570. 
Caaara,  S50. 
Caaaia,  acntlfolia,  720. 

bark,  871. 

eloDgala,  TIO. 

flalnla,  TOT. 

oboTata,  T^O. 
Cailillon'i  powder,  STO. 
Caator,  115. 

oil,  710. 

oil  faeaaa.  710. 
Caalwenu,  115. 
Cateohn,  452. 
Cathartia  *aid,  720. 
Cithartiea,  894. 
Calbarlin,  720. 
Cathode,  70. 
Caastle  potaab,  842. 

lime,  809. 

aoda,  807. 
Cajenna  pepper,  074. 
Cential  galTnnlaalion,  97. 
Capbaatia  ipecuuanha,  8S1. 
Ceia  alba,  02,  852. 

Sara,  02,  852, 
OeraU,  101. 
Ceratea,  101. 
Ceralum  eantharidla,  830. 

extracBi  oantharidia,  S3t« 
Cerebritia,  aalDmina,  468. 
Cerebrnm,   galranlaation    of 

the,  (»4.  • 

Cerii  oialaa,  471, 
CeUoaam,  S52. 
Celraria,  84  S. 

iiiaadioa,  848. 
Cetraria  aold,  848. 
Celrarin,  B4S. 
Cejion  ein  Damon,  tit. 
Cbatk,  S70. 

mix  la  re,  870. 
Cbamomile,  877. 
Cbampagaa,  353. 
Cbareoal,  884. 

pDnltieai,  884. 
Charta  aneoioalia  eompoaita, 
623. 

eantharidia,  S3f. 

llnapl*,  830. 
Chart»,  101. 
Cbelerjthria,  887. 
Chomioal  eurreat,  TB. 

food,  if.S. 
ChenopodlaB,  B71. 

antbeimlntioDm,  872. 
Cbian  turpentine,  TOO. 
Cbloken  broth,  29. 
Children,    oomparatlra    doa« 

tor,  100. 
Chill  anltpelre,  751. 
Chllliea,  ^74. 
Cbimaphita,  780. 
Chiinapbllln,  700. 
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pnVMnata.  Alt,                 ^^1 
CraUn  obloral  hvArallg  lit          1 
Oroloa  oil,  AOO,  713.                         i 

plllt  of  iron,  iHS. 
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CjiliO-liBmoglabin,  43S. 
Cjumgan  gu,  130, 

^nipi  Unctorik,  4&I. 

QtUio,  4111. 

Cjtinii  labninum,  il6. 


D. 

Dsaddllon,  fi7T. 

Dkpbns,  tTS. 

Dap  ho  in,  S76. 

DUan  ■tmaDBiam,  Z3S. 

Dmturini,  SOS,  130. 

Daooeta,  BO. 
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bordal,  ib\. 

NTupuilla  oompoutnni, 
bib. 
DvgansnUoD,  naotion  of,  83. 
Dellriheitnti,!!!,  2D0. 
DmulMDU,  347. 
DanBToatluH)  apinin,  ITl. 
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in. 

I>apreMO. motor*,  III. 
DaHMt't  cmmciugagDa  mii- 

taie,  805. 
Dextra-qnlulii*,  BOS. 
DingnDiu,  nn  of  alootrldlj 

in,  ST. 
SiklfMd  Iron,  AW. 
DUpbonlio,  7T3. 
DiHtue,  S32. 
Ciavtbj  rinlfondlmethirlma- 

tbu,  183. 
DliodunphanoliDlp  horls 

Mid,  637. 
Diet  In  aorpnleDoa,  it. 

la  lltblMli,  31. 

in  rMt-nir*,  41. 
DlgoMuU,  8S0. 
DigsMad  foodt,  S3. 
Dlgitalaln,  334. 
DlgltkUn,  354. 

siTitalliud,  S5S, 
I^Bitalinani,  334. 
Dit<l*<tr«>in,  33B. 
DlgiMlil,  334. 

u  a  dlureUs,  73  S. 

M  Ml  ■nUpjrolle,  3SS. 

poUoniDg  bj,  370. 
DigltoniD,  335. 
Digital  la,  333. 
DlgttoiirMla,  333. 
QiGjdrazjIa     qainina,     393, 

note. 
PllDSnU,  8B1. 
Irtlntad  uwilc  uid,  443. 

■Isohol,  33  S, 

bjdrobromlo  Mid,  33S. 

hjdroohlorio  mid,  4D4. 

hjdnMjiiiilo  add,  110. 

mari&tis  uid,  4M. 

nitrio  aaid,  400. 
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lead,  4S7. 

inlpbnria  add,  493. 
Diplolapi)  tlnstmia,  431. 


DiaaaM,  1D3. 
DiFinfaotanla,  88S. 
DitbTmol-iodida,  637. 
Dioratiol,  T34. 
DoaoTaD'!  lolation,  331. 
Doaaa,  ntlaa  for,  IDA. 
Dovar'a  powdor,  77S. 
Draatioi,  701,  714. 
Driod  alum,  434. 

ca  rbo  naU  of  aodinm,  838 . 

■nlpbate  of  iron,  4S0. 
Urag^vg. 
Dubolain*^  108. 


Eoboline,  811. 

Effaeti  of  medjoina,  prtmuj, 
101. 

ramota,  1D1, 

■aaondarj,  101. 
Effflrraacinf  draught,  740, 
Bggnog,  31,363. 
Elatario,  7:s. 
ElaUriDin,  tit. 
Blootrjo  hnub,  94. 
B1oetrlalt<r,  72. 

oae  of,  u  •  toolo,  94. 
Ekttaria  cardamom  am,  672. 
Elilll  of  Talerianata  of  am- 
moDlDm,  117. 

of  Tltriol,  403. 

Propriatatii,  710. 
Ematiel,  fl7S, 

miaaral,  333. 

Tegatablo,  SSI. 
Emotlna,  SSi. 
Emmcoagognai,  804. 
Emodlo,  707. 
Emollieats,  863. 
BmpUitm,  101. 
Emplaatrum  ammoniaol,  790. 

nmmoniafli  onm  hjdrar- 
grro.  7B9. 

anllmoDli,  401. 

alafatidv,  118. 

balladoDDS,  334. 

bjdrargjri,  337. 

piDi«  Bnrgundloa,  840. 

piola  CunadentU,  340. 

pioii    earn    oantbiridt, 
840. 

plambi,  4SS. 

raiinta,  460,  763. 

■aponlB,  406. 
Emnliia,  S69,  833. 
Emuliioaa,  100, 
Enotpbalopathia    aatanlDa, 

Endermla         adminiitiation, 

104. 
EDemBta,70I. 

nntriUva,  36. 
Bnglieb  aeanitina,  418. 

garlic,  SOI. 
Bpliputios,  829,  832. 
EpMim  entt,  721. 
Ergol,  810. 
Srgota,  810. 
Ergationeid,  811. 
Ergotlu,  611,  8S4. 
Ergotinio  atid,  813. 


Brgollnln,  811. 

Ergotiuam      oitiiaam,     811, 

nota. 

■olutam,  SIS,  nela. 
Srgotiim,  822. 
BrigeroD,  731. 

CaoadeiuB,  731. 
Brrblaei,  818. 
Errtbroijllao,  343. 
Brrlhroijloa,  342. 
Enbarotioa,  343. 
Eiaridlae,  377. 
Bierlua,  277. 
Buenos  of  baef,  39. 

of  papparmlnt,  378. 

of  ipearmiut,  376. 
Buantial     nit     of     lamona, 

444. 
Btber,  134. 
Ethereal  oil,  123. 
Bthjl,  bromidak  143. 

iMd,  434. 

nltiiteof,  314. 

01  Ida,  134. 
Ethylaae,  broojldo,  147. 
Euo&lypaintbe,  603,  lufa. 
Euealjptiu,  303. 
Baonfmia,  707. 
Baon;mu>        ■troparpnreui, 

707. 
BapatorioBi,  360. 
Earop Ban  rhubarb,  713, 
Bialgiua,  353,  Rola. 
Eioito-moton,  113. 
Eipectoranti,  790. 
EiLraot  of  acoallB,  413. 

of  Amerioan  bemp,  300. 

of  araica,  417. 

of  be  Undo  ana,  233. 

of  buttemnl,  717. 

of  Calabar  boao,  283. 

of  sbirata,  669. 

of  elDobODK,  804. 

of  oolobicam  root,  673. 

of  ooloojnth,  726. 

of  Doainm,  332. 

of  daodelioa,  377. 

of  dlgitalia,  371. 

of  ergot,  826. 

of  euon^mna,  707. 

of  gent  IAD,  363. 

of  btematoirlon,  431. 

of  bamp,  197. 

of  bjowjamni,  233. 

of  Igaatla,  376. 

of  jDglMlB,  717. 

of  krumtria,  452. 

of  liquorlet,  850. 

of  logwood,  453. 

of  matt,  8S1. 

of  Ma^-Bpple,  738. 

of  nui  Tomioa,  230. 

of  opinm,  171. 

of  podophjllum,  733, 

of  qnania,  684. 

of  rlwitany,  432. 

of  rhubarb,  717. 

of  itramoDlum,  236. 

of  taraiaoum,  677- 

of  ura  urai,  760. 

of  waboD,  707. 
Bitraota,  101. 

flolda,  101. 
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of  viiisriaa,  117. 
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of  wild  obsrrr,  WO- 
Ii^aaliou,  ;oi. 
Iniinalioni,  manuriBl,  iSi, 
loJiila  of  ananio,  BJf. 

uf  nwreoTj,  S41. 

of  t>iiii«iiim,  iig, 

of  Bllvur,  48], 
lodlna,  &4S. 

olatmant,  »lt. 
lodltiD,  Hh. 
lulofoiui,  ii\. 

uinimoDi,  14). 
[odoforeiuai,  ISL 
lodol,  aio. 
lodnui,  i41, 
IjiocMuaiilia.  881. 

M  a  diaphoreiio,  77*. 
,,,"•"  "poolofant,  70M. 
Irinh  DioM,  My, 
Iron,  4a4,  KU. 

byhydroKan,  4N7. 

Qa^veanl1'■,  487. 
Itn-nilfii*o-auIi]iyilB,  048, 
X»opfilJoti8riB«,  »;», 

J. 

Jiborandi,  770. 

anUggoiiDi  M  atroplao, 
TM,  ^ 


I  Jahamndln^  TTO. 
Jaborlnc,  ;;o. 
Jackat  rmultli.F,  gjo. 

3%^eat.nul\J,  ;ro. 
Jalap,  TW. 
Jaiapa,  7M. 
Jawaloa  «lD2«r,  67), 
JanntoKn  «aa<l,  131, 
JanKuamnitl,  TTll. 
Jamg-uarandy,  TfO, 
Jnniplia  Man  hul.  SIO. 
Janiulani  oak,  «:3. 
Jerrlnc.  4U9.  tiiu. 
Jaimiuino,  yallnw,  JIB, 
Jaitlaoi,  J 1 7. 

■fulsaofoaniun,  U3. 
Jnlcta,  lOU. 
Jullanna  nODp,  30. 
Junljiei,  Sao. 
Junipsrut,  TCO. 

X. 

EairlD,  06:. 
Kaniala,  DTI). 
KaiDoorn,  879, 
KalalajinouL  13, 
Kawa,  j;i. 
Kawin,  ""1, 
KoDiith  oiacaoaL  8M. 
kinio  a«ia,  411, 
Kiao,  453, 

Kinu.taouio  acid,  (((, 
Kola  nui,  373. 
KuiubC  pulion,  383, 
Kooitin,  SrS. 
Kooaao,  H73. 
KouiDja,  31. 
Kratoeiia,  411, 
Irlaadn,  iO. 


Wviaqua'i  MlaltoD,  SOT. 
I*ol«<»  of  Ina,  4BU. 
I<*clla  a«ld,  408. 
Laata.pbotpbalo  of  Ilm^  188, 
La«taoarlani,  US, 
Laotuaa  tinaa.  111. 
LaotuoiD.  HI. 
La^y  Wabiier  pUla,  ISO. 
l.anallQ.  tus. 
Lard,  SIJ. 
tiaodanlDa,  178, 
Laudaaum,  171. 

dmdoriMd,  ITI, 
Laraiidula.  0;8, 
f.arcudo,,  876, 
IjixatiiM,  701,  70j. 
Loa4.  tbh,  tiKO. 
aoMala  nf.  448. 
mrl-jnulo  of,  487. 
eltiyl,  t«4. 
nilralo  of,  487, 
oiUa  of,  4<8. 
plaitar,  488. 
p'jim>Dind:.  lan. 
•ralrr,  4M. 
Latliiyan'i   iliiUifnUaC  aola- 

liou,  4S7,  ^9U. 
Lanoa-Julot,  441, 
Lamoa-pMl,  tli. 
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LefSDl  warmised,  ST3. 
Liohen  starob,  84tl. 
Liohenin,  840. 
Lictaateuio  as  id,  819. 
Lighl  mKgoeaik,  707. 
Ltgaum  TiLn,  675. 
Lll;  or  the  TBlIe;,  383. 
Llm^  866. 

u  ■  di)lDr«tut,  SSI. 

Juioc,  075. 

lnoto-phoiphata  of,  650. 

liuiment,  868. 

nualaaked,  869. 

walsr,  8611. 
Llmonifl  oortoi,  875. 
Lioi  rarLoa,  850. 
Llaiment  or  ammoai*,  810. 

of  wmphor,  121. 

of  miitharidea,  838. 

of  ohlororDrm,  148. 

of  limg.  bS9. 

of  aosp,  121. 

of  turpentine,  340, 
Linimeala,  101. 
LiDlmeDtDIu  Daloil,  869. 
ammoniB,  840, 

OamphoFB,  121. 

oaDtharidia,  836. 

ohluroformi,  148. 

■aponiB,  121. 

terebin thine,  B40. 
Linum,  S5D. 

nAitatiaaimum.  850. 
Liqnid  ooimoline,  85  S. 
Iiiquor  aoidi  ikneoloet,  527.     . 

Kmrnonii  funtstli.  788. 

arias  lei    at    hjdrargjri 
lodidi,  551. 

eslcli,  869. 

ferri  chlorldi,  490. 

farrt  subsulphfltiB,  488. 

ferri  ter^ulphaLia,  4S9. 

gutta- perch  ffi,  863, 

hydrargjri  nilrutia,  845. 

iodi  compoaituB,  548. 

Diagncaii  citratia,  722- 

morphinie  snIphiktiB,  172. 

plucubi  aubocatu-tia,  467. 

plumbi     aubaoatatifl    di- 
lutus,  467. 

poltuaiD.  805. 

poIaHdii  araenltia,  528. 

pntAHtiJi  cilratia,  749. 

aodffi,  8RS. 

iodfe  chlorini^ts,  897. 

lodii  aracniatia,  527, 

finci  chToridi,  845, 
Liquoras,  100. 
T'iquorioa,  850. 

TOQt,  849. 
Llaban  dietdrlDk,  575. 
Lilhnrge,  468. 
Lilhii  narbucaa,  757. 
I.ithii  cilroa,  757. 
Lithium,  bruuiida  of,  302. 
Lh  ar.  ni^iiun  uf  calbartici  OB, 

890,  7«0. 
Lcibelia,  316,  T93. 
Lobelina,  316. 
Logwood,  452. 

LotengfiS     of      ipwiaonanha, 
«B7. 


Loiangoa  of  Ipooaoaanhk  and 

morpbino,  887. 
of  ■auiDBln,  877. 
Lugal'a  aalotioD,  548. 
Lunar  oauttio,  475. 
Lapaiin,  124. 
Lnpuliua,  124. 
L;otonIaa,  418. 


U. 

Haoe,  872. 

Haali,  872. 

Hagsodie'i  •olntioD,  17S. 

Ha^eaia,  707. 

pondaroaa,  707. 
Magnaeii  carbonaa,  707. 

aitraa  granulatua,  722, 

anlpha^  721 . 
Haiianio  aoid,  762. 
Male  fam,  878. 
Unllo  Held,  463. 
Malt,  852. 
Uanganeaa,  491. 

blaok  oxide  of,  491. 

■uipbataof,  491. 
Mangani     oxidom      nlgmm, 
491. 

anlpbaa,  491. 
Manna,  70S. 
Macnita,  708. 
Uarinta,  851. 

aritndlnaoea,  851. 
Ma»a  oopaibae,  78S. 

bjdrargf  rl,  537. 
Haaaaga,  20. 
Mate,  S72. 
Materia  medlea,  M. 
Matioin,  771. 
HatisD,  771. 
Matricaria,  677. 
May-apple,  727. 
Meadow  aaffmn,  568. 
Meaaiirea,  U02. 
Heoonie  acid,  180. 
Ueconine,  179. 
Medxilla  aaaaafraa,  850. 
Mr\  rots,  45.?. 
Meija  Aicdnraoh,  872. 
Meliaaa,  676. 
Mi^llitn,  100. 
Mentha  piperita,  878. 

pule^iuidan,  807. 

viridia,  676. 
Menlhol.  6:1-1. 
Meraurinl  ointoiaat,  537. 

coobexiD,  529. 

oleale,  5.17. 

pills.  537. 

plaster,  537. 

purgalivefl,712. 
Maroury,  527. 

fe  mm  on  luted,  542. 

bypudermio   use  of,  538, 
538. 

nith  chalk.  537. 
MelacblorBl,  1V2. 
Metaldehyde,  196. 
MeIallo-thor«py,  37. 
Melbsmnglobin,  .110.  790. 
Methenyl  oliloride,  139. 
Methyl-aeetanilide,  856,  note. 
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Kkrootlna,  ITS. 

NtUloin.  T18. 

Naamting  diuhoraUoi,  TT>, 
TJ8. 
■xpeotonnti,  11)3. 
NeoUndn,  S86. 
NenlnM,  111. 
Nsutr«l  mJilDrv,  TIB. 
Jflikel,  bromlda  at,  302. 
Nicotian  in  a,  322. 
NlmllDe,  322. 
Nitrute  of  uminanlaio,  33fi. 

of  i«d,  ter. 

of  atraarf,  nlnUoD  of, 
8<5. 

of  potudnii],  Til. 

of  It  tier,  4T5. 

polnuiDK,  481. 

of  Kdiuni,  843. 
Nit™,  TSl. 
Mitria  uid,  484. 

M  a  oaultio,  846. 

Olide,  131. 
Nitrite  of  amjl,  304. 

of  ethjl,  314. 

or  poluainm,  314. 

or  lodiani,  314. 
ITitrilea,    Mtian    at,  on    tha 

blood,  310. 
Hitrogan  monoxida,  131. 
Nitrosljcaiia.  3U. 
KitrD-brdrwibtorio  uid,  IVfl. 
Nitio-DDrlatia  uld,  498. 
NltroDB  ncid,  496. 

oiida,  131. 
KorwBj  spraoe,  840. 
Norwood'!  tinctora  of  Tonb- 

trntn  Tirida,  IDS. 
Hntgall,  451. 
Kntmag,  ST  2. 
NotrianU,  440. 
Nutrltira  anemBtB,  SS. 
Kux  Tomioa,  SSB. 


O. 

OatmHl  ponidga,  32. 
Ohm'l  lav,  T6. 
Oil  of  am  bar,  123. 

of  laiaa,  ST  6. 
of  aipls,  STS,  nod. 
of  eoinpnl,  BTi. 
of  umphur,  121, 
of  oarawBj,  BTB. 
of  ehgnopodiDin,  BTS. 
of  cinaMDon,  ATI. 
ot  aloToi,  872. 
of  oopaiba,  Te9. 
of  ooriaoder,  BTS. 
of  snbab,  T70. 
of  arijaron,  TBI. 
of  aosalyptag,  SOt. 
of  fan  ml,  BTB. 
of  ganltbaria,  8.^9, 
of  jnniper,  TBO. 
of  lATflDdar,  07B. 
or  msoe,  672. 
of  maTJaniiii,  BTS, 
of     mantba      palaslnoi, 
809.  "^  ^        ' 

of  mnrtird,  838. 
of  mjriitiea,  B71. 


Oil  of  nutmeg,  STl. 
of  pmnyrofftl,  609. 
of  papper,  BT4. 
of  papparmiDt,  STS. 

oampbor,  C23. 
of  pbolpbonu,  S08. 
of  pimante,  02T. 
of  roaamary,  BTS. 
of  rua,  888. 
of  Hndal-wosd,  801. 
of  loaaafrac,  BTA. 
of  urine,  SOA. 
of  apBumint,  STS. 
of  Ud<j,  SOS. 
of  tar,  802. 

of     tbjmiii    larpjllam, 
S24,  noli. 
TQlgaria,  S24,  nole. 
of  larpeDIiDa,  T62. 
of  ralariaD,  IIS. 
of  litriol,  491. 
of  wine,  bearj,  123. 
of  wormieed,  8T3. 
Ointmant,  101. 

of  ammonifttad  maronry, 

bil. 
of  antimony,  401. 
of  belladouDa,  234. 
of    carbonate     of     lead, 

467. 
of  gallio  aold,  4S1. 
of  galli,  4IiI. 
of  Iodide  of  potaialDiD, 

Ml. 
of  iodine,  649. 
of  iodoform,  335. 
of  maroury,  53T. 
of  maaereon,  5TS. 
of  nutgall,  451. 
of  oiide  of  lino,  472. 
of  red  iodide  of  maroary, 
541. 
oilda    of    narODiy, 
541. 
of  roae- water,  433. 
of  tannio  Mid,  450. 
of  Taratriae,  415. 
of      white      pradnltate, 

Sil. 
of  yellow  oiide  of  mer- 
oury,  541. 
Olaa  dafllllat*,  lOO. 
Oleata,  100. 
Oleitaof  menury,  5^7. 

of  reratrine,  415. 
Oleoreiln    at    bUak    pepper, 
6T4. 
of  onMloam,  STS, 
of  onbeb,  T71. 
at  fern,  878. 
of  ginger,  073. 
of  lupulln,  125. 
Oleorailnn,  100. 
Oleum  BtbitreiiRi.  133, 
onjiiputl,  n75. 
rain]ihurBi.  121, 
shen<i|iiidll,  873. 
arlgoronll*.  TSli 
tnrirrliuB,  65H. 
inyrl>tl»in,  BT3, 
phrjutioralum,  508. 
rlolnl.  T10. 
ublD>,  803. 


Olanm  nnUli.  TSl. 

■neoloi,  I  S3. 

tereblatbina,  TBI. 

tbeobroDie,  852. 

(Iglll,  T32. 
Onaya  poiaon,  385. 
Opening  injeotion,  701. 
Opianine,  ISO. 
Opium,  154. 

atkkloida,  171. 

denarootiied,  ITl. 

filaanlng  by,  ISO. 
Drkaj,  154. 
Orange  flower  water,  0T5. 

flowan.  6T5. 

peel,  BTS. 
Oxalate  of  oariam,  4T1. 

of  potaaiiuni,  444. 
Oialia  aold,  444. 
Oxide  af  antimany,395. 

of  etfayl,  1:14. 

of    Iron,   bydratad,  48T, 
BOO 

of  land,  4SS. 

of  lUrar,  483. 

of  lino,  4T1. 
Oxyearbonol,  B58. 
Oxymorphine,  183. 
Oxytoolu,  SIO. 
Oyttert,  paaersallied,  S5. 
Ouna,  TBi,  xnU, 


P. 

Pahouiui  poiron,  SSt. 
Pale  eateohD,  452. 

olnohena,  5T9. 

rote,  453. 
Panoraatla,  SBl. 
Panoraatliad  mllk-toeat,  Sfi. 
Pnpain,  883. 
Papaverine,  ITS. 
Papayotin,  883. 
Paraehlnanliole,  BOl. 
Paraglin,  574. 
Paragllnlo  aald,  5T4. 
Paraguay  tea,  372. 
Paratdebyde,  I9B. 
Parami  del  phenol,  058. 
Paramorpblae,  ITT. 
Paregarlo,  171. 
Paralra,  TB8. 

bnra,  Tt8. 
Paraley,  808. 

■ago,  851. 
Pearlub.  T5B. 
Pedlluilam,  T88. 
Pelletlerlne,  BTB. 
Pollltnry,  827. 
Palualne,  6B5. 
Ponnyroynl,  BOO. 
Pipo,  BTS. 
i'e piper.  AT 3. 
Pepiiermint,  B7fl. 

water,  076. 
Pepiln,  880. 
Papain  a,  880. 

Pa|»lnuin  iiMoharatani,  880. 
I'aptonlied  beef  tea,  35. 

gruel,  34. 

milk,  34. 

oyiteri,  35. 
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r«rni>niiiDiiU  of  MtawiuiD, 

HOT.  tai. 
PMraUtnni,  R&T. 
PMnMcHnnm,  HOB. 
Plijftriiinciilviiji  tt0. 
Fharmuwi'iBU,  VV. 
Pbwmuj,  VS. 
ncawttlo,  OAD. 
Phanio  uid,  AID. 
PbsDf  tneclMilllilo.  SM. 
rbvnjilw&Ioubul,  SIO. 
Phaipkats  of  mIoIob,  ASA. 

of  iran.  M>l. 

«r  lodluia,  73!. 
Pbiiiphiiln  of  lino,  SOV. 
Pbiwi'butio  aviJ,  bCt. 
Pha>[.boriit,  4SU. 

ftnliJoiu  xo,  tu;. 

eil  <■(.  il)8. 

PhfKUIiEUIIl.  til, 

Phiii>Kli|{iii>n'i  tVlt 

lilua,  ZI7. 
PlorK-annLlloe,  4 1 1. 
Plurio  »iJ,  AUS, 
Plkropoiloph^lIlD,  TIT. 
PUI  of  kl»ii>,  T2D. 

of    ■lv«      IQlt     •wfollllB, 

T30. 
of  klooi  Had  Iron.  '"0. 
of  *Im*  kod  iiiuiir,  *:fl. 
of  aloo*  *D<1  tnjrih,  ISU. 
of  •nfolld*.  IIH. 
of    (arbonftt*    of    Iron, 

4N. 
«f  icoD,  ts». 
it  Hcrvar;.  617. 
«f  oMuui,  III. 
of  ibubnrb,  >IT. 
Pllo«kTiililtn»,  ;tS,  Hofv. 
pLUwarpiQiB        bjrilroobluru^ 

7lta. 
PllDoarpia^  1*9. 

■nUHoalMD    ■Ub    •tn- 
plB«,  THi. 
Piluckqiul.  77V. 

tlnngtDf,  ITt. 
.  f<rrl  MiboDalU,  U$. 
PUuliv,  lUI, 

■Ion.  TIO. 

■loci  ot  ■rBpilidiD,  720. 

■luH  «t  forri.  IZU. 

MliHo  *[  mutlohp,  710. 

»urail<br,  IIH. 

OBlbarllow      oampotlts. 
737. 

ttni  com  poll  Uo,  itS. 

onil.  171. 

Bhoniboil,  tot. 

rboi,  717. 

rhal  cooipalM^  TIT. 
Ploiantn,  <i;S. 
PilDUlIU,  <I71. 
Plnkmnl.  H71. 

Plp«,  tn. 

mtK'jMnm,  T7I. 

nigruiD,  ITS. 
Ptpvln.  671. 
Pip>lwe*a,  ISU. 
PIUli.  MI7. 
PLx  UurfDEidiak,  HtO. 

(KDoilcnili,  8IU. 

liquiila,  MIS. 

PIMUU,  860. 


riuKt  uf  nnnonUc,  TM. 
af  animonlfto  villi  ii»«. 

eurj,  VUB. 
of  Ilar|tBD<lf  pileb,  140. 
of  Canaila  pllub,  S40. 
of  mcrflury.  >V^IT. 
ufpilnli  w  1th  csatbuldM, 

Plunihi  wtriio,  toS. 

corboDu,  4fi7. 

nitrw,  4A7. 

oilduni,  tSA,  MI. 
PtuuiboiB.  41  J. 
PudopliylllD.  73T. 
roHoph^riinio  mM,  "37. 
Pa<Ju)iliyllutu>b,  737. 
PoUwlijIluin.  MS.  T». 
PoIjpbbMo  Roid,  TPS. 
PomrfniikU  lioil,  US. 
Poppy.  Ib>. 

PorphTroxInBtlTO,  MT, 
Porridse,  ^2. 
PdUhB,  84t. 

ouin  alaOi  S43. 

•ulpbunU,  ttl. 
PoUMiii  feNIai.  749. 

bioorbuDU,  T4V. 

blurt  nu.  r^U. 

biouii'luui,  Ittll. 

(Hiilwiiu.  748. 

obluru.  7U. 

cUi».  749. 

<7*Biilam,  430. 

St  Mdl)  MrtrM^  713. 

i'Hlidum.  MV. 

I|I(IH,TJI. 

nitrlav  314. 

potmaDgksti^  SM. 

■atpbM^  721. 

Uclru,  751. 
PatuolDiD,  141. 
PuulllsM.  SIlS. 

PrMtpttnttd  L-arbaDM*  of  m4- 
cnum,  A* P. 

ekrboDftlo  of  irOD.  44^ 

c&fb.}nila  nf  liuoj  4TS. 

pboipbaU     of    oftloIuDii 
AAA. 

)u1]ibari  708. 
Pr<p>r*d  obftlk,  ATA. 
ProwtlblDi.  krl  of.  107. 
Prido  of  Obinii,  «?>. 
PriUBr]'  OUT  1011 1.  78. 
PrvpcBf  I  kkobnl,  SbS, 
Pn>)>yliiiiiiD.  tibv. 
Piotmtlirt*,  Mil. 
Pntl'xIl'lD  ft  mtnuTf,  HI. 
Prun«i,  70&, 
PmniiB  ■vrutinn,  AAV. 

Vlrifliilario,  BAO. 
Piilititi  luji-i,  Jill. 

Pifiulnninrpbla*,  IBO. 
Puroinot  i^?^7. 
Puliert*.  )l)l. 
Pulifii  ii.riiuinliiTU>,  071. 

ollcddcolu    taiBpntllui, 

711. 
gijtjrA\im  compotitui, 

■  II. 
IpoMicatAhBMoiHI,  171, 

JaUpa  Mlnp«dlal^  T3A. 


Put*li*t>lt.ni. 

paitarUna,  ftt> 

rbd  a«M»Mi^  nr. 
PunnklD  atetl,  tn. 
Puueb.  milk,  31. 
Pu'i^iIto       aamsnifq 
M4. 

rnomu,  701. 
PiirEKirw.  7*1.  70T, 
P>irj(t«.  ;<ll,  710. 
PotEiBK  cauu,  7*7. 
Parill*4  atooi.  7I». 

•ntmal  thmroail,  884. 

ablDrafiiroi.  I4*i 
Pjrrolbnia.  AST. 
PyrUlo.  TW. 
Pjraitalllo  uU.  44R. 
Pyra^wifitial*  t1  Iron,  M.  j 
Pjroxrita,  W3. 
liroiyllanD,  AAl. 


QmmU,  SOI. 
QoualD.  Afl4. 
itooroilroD,  HX 
QuBiou  alba,  tiS. 

lIuMala,  4J3. 
QaoTcsoa'a  bos,  4MJ, 
Qainoo  Mad,  AM. 
QaloidlnB  inhibaa,  80 
QuiDldins,  AM, 
QuiDln*  blMl^kaf^  J 

tnlpbM,  itO. 
QalulDt,  IM. 
QnUiB*  and  ana,  Uataibu' 
at.  AOl. 

dIbjdiBiyla.  »3. 

bydrtbwaato  of,  MI. 

lasnaM  of,  001. 
Qsinoidln,  AOl. 
Qulnoldtno  <aBlinal),  Wt. 


Bnu4lolk*    of    JifMwatlM, 

ReoUl  ftllM«Dtattoa,  It. 
Bad  dnoboiik.  IT*. 

Iodide  of  m»ntfj,  ML 

[|>M>ieaaDba.AU. 

oibde  of  nemtj.  Ml. 

pt*(4ptUI«k  Ml. 

r«M.4U. 

mtpbsrat    of 
Ml. 

win*.  319. 
Kcduwl  lH«.  48T. 
Rofiiccrul  diaphorMtWL  T*' 
-TO. 

divtlioi^  141. 
RomcdiH,  axlfsBaoo*,  ItX 

■yalODiOi.  111. 
RamjJU  pwUnoalabH  W4. 

PiinliMna,  004. 
Rsnnol.  AU. 
Raatn  <d  Jalap.  7». 

«(  Idaj-appl.,  Tt;. 

of  jiodaphjillaB.  TIA, 

•r  NHDnaa/,  TIT. 
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Barin    nf    tantnun    vUid*, 

Salria,  tTC. 

Sudii  blearbuau  vaoalL),  S88.       j 

4(1  a. 

SaDdal-mMHl  oil.  T«l,  SOI. 

bonw.  4B7. 

plutsr,  ttt. 

SangDlDaria,  OR?. 

bruiuidum.  JOt. 

RdloL.  IN. 

SangaioarliM^  AST. 

curbouu.  i^A8. 

RhIdb.  lUl. 

SaDtalom  Blbnm.SOI. 

CArl^uujta  aitiaoatua,  SOB. 

Hctursip,  625. 

SaahiBlea.  ST3. 

nitiu.  711.                                  1 

Rdt-oor*.  to. 

SatODla,  »ri. 

pliupbaa,  113. 

UbBtnrbiB,Tlfl. 

MaBloninata  at  ladlam,  BTt. 

•aliPylai,  KI7. 

Rhanaaf.  JOT. 

BDDtonlalg  acid,  8T4. 

(aatuBtnaa.  BIT. 

UhaBBiu  fnncal*,  107. 

AanlaDlDBOl,  SI4. 

nlpba*.  7It. 

KhBUajr.  u:). 

Kaponln.  TW. 

Sod  lam,  8A&. 

Bhain.  TIO. 

Bar*ii)>arll1a,  STS. 

Solalioil  of  aealBl*  of  ammo.        1 

BhouiD,  TtA> 

BannnarllllD,  M4. 

wan,  ISA. 

Rhamn  uffijioala.  Hi, 

ot  araeniaU  oT  loilluiii, 

Rhad»r«llD,  Tlfl. 

pllh.  HAD, 

8iA. 

Hhubirb,  Til,  m. 

iJaTiao.  SU^. 

of  anaDloui  luid,  it'. 

Rtaoi  glabn,  (U. 

SeaoiuiaDlan,  TJL 

of  anaalMof  pvlauium. 

Rioin,  ;iU. 

Sgammonj,  TIfl. 

5»T. 

Uoulieire  ifc)U  TK. 

Bfbeale'i  giaca,  iit. 

of  ohiuriila  of  iIdo,  H4S. 

Hoiunn  obAiD(iii>il«»  6TTk 

B«1>wi;ln(url  Kr*aii,  Mi. 

lit  ohturioatail  tbdiL,  S1I7. 

Hull  cBiiilCullii,  4a>. 

»o!iu,  ;j«,  r;i. 

of  oltraUof  mitj{u*alun>> 

Ckllivh  tM. 

Saillalo.  MS. 

•.II. 

Ro»m»i7.  *T8. 

Saltlla.  T3a. 

of  ellralo  «f  polaulum, 

Ronwitttr,  tiS, 

Sdlljpicris.  T3«. 

;t». 

UotiD,  'A!. 

9«iiiiiii>.  i.id. 

of  siilta-paRba,  SA3. 

Roitnarlniii.  BTC. 

Bflilllioiln.  7M. 

of  iDilide  of  arwnie  and 

Rottlvru,  8TB. 

Selarutlnia  aald.  Sill, 

marviir^.  ii\. 

Rvltlirrlo,  «TV. 

8olani(Ieai.  tlUU. 

•>t  liruc,  linv. 

RuvftI  ;at1u«  bark,  in. 
RutMAwlwM,  MT. 

Hwiiarina,  7tO, 
Seopiirliif,  740. 

nt    oilrata   of    aiarciir^j 
811. 

Rubruarist^  ITT. 

Soudaoior*'!  miliar*,  i73. 

of  priHlphaia  af  iroB, 

Rue.  HOD. 

8i<ulelD.  VM. 

4^^. 

Hu»liiu  lialh.  ;T3. 

Ssilnllv*  aiiiacilaraali,  '80. 

oT  pntuon.  88T.                         { 

IUhIid  rhulntb,  111. 

fiFiaiilt  {wwdar,  124. 

ot  luJoi.  BAH, 

Ruin,  aoa. 

Sani>jt>.  74H. 

of  taiiaealata    of    laad, 

Kmlo,  SOO. 

(laDeglD.  Tua. 

<A7. 

Sfloua.  720. 

of  lulxutpbaM  of    Iron, 

8(in4]0  oornulitiD,  HIO. 

4SS, 

a. 

tcmoot.  iTU. 

of  •ulutaata  of  morphlae, 

Serptotaria,  OT. 

III. 

BoUdllllD^  40g. 

Scaqaioliturlds  uf  imn,  4S0. 

af  Itnulubala  o(     Iron,         , 

t*9. 

Bablnii.  ass. 

S«r<|U<oald«  nf  iron,  iS7. 

BM«b>raU  or  llm?.  All. 

tin  in  ralaliou  la  d^uy  IDA. 

fiulronW,  7Sli. 

BuoliacBlwl  cnttHinat*  ef  irod. 

Shorv  oil,  »»». 

j^ntuDiracieiitii  113. 

4«R. 

SialafUKua^  817. 

Soupn,  IV. 

Inlldi  of  irao,  ISO. 

Siak,  f«e Jlog  o(  Ua,  St. 

Saaolodol,  MT.                                   ' 

eMabarlo,  RM. 

siivar,  tra. 

^paaiali  Slaa.  833. 

Saaobsran,  TOS. 

SUnarBba,  6*4. 

SparletDD,  X80. 

UeUi,  T0». 

aualw,  884. 

^liDninodla  anruliam,  T48. 

Basa,  tra. 

DlUolaalii,  1184. 

^pearmlat.  07  A.                                 , 

wnli-r.  ATA.                                  ' 

Sago,  S&l. 

Simple  bitUn,  SBl. 

pi>rrli)K*,  )S, 

diaphoTalis,  IT8,  TI». 

^poriBaooti,  »:?. 

Baciu  Hauubli.  8&1. 
BaianmaDlUt  Ttlt. 

Staapla,  837. 

RphMalloinio  ao").  Sly. 

SiJutpiDle  avid.  St7. 

epioaplMleti.  Sit). 

K             pniDail^  tSl. 
■      Saliein,  SIU. 

SallejIalaufamoiaDins.  SIS. 

einapi*  alba,  W7. 

'SpleetU.  Mi. 

aim,  KIT. 
Slaaplala,  SM. 

HaritnodiiB,  STl: 

Spinal  oord,  caliaaiiaUcrD  of 

of  mclbjl.  ai». 

tiipanrine,  Odft. 

lha,>t. 

o(  p.nit|iblb<4  attaar,  HI. 

fllppaij  vlai.  htS. 

gplrll  ot  ammonia,  138. 

of  fiMlLucn.  til. 

«lia  barb.  848, 

of  aaiio.  87 A.                         1 

of  audi  u  in    and  tbwbro- 

Smell  Ing-ialU.  SIS. 

of  oamphor,  HI.  388. 

ml  00. 711 

Sinllaoin,  &74. 

of  oblorolorm,  148, 

BaHojIio  af'l.l.  AiH. 

Bmitai  aSuinalii.  &73. 

of  claaaooD,  8T8.                  ' 

ai  an  ami  b^  ratio,  A34. 

Smut  of  IndUa  earn,  83ft. 

of  juni|>«r,  T8I. 

(iuap  liulmenl.  III. 

uf  lavgudar,  G78. 

Sallc^lurkMia,  «ai. 

pliHler.  46«,  ttt, 

Socaloln,  71>*. 

of  kmua,  871.                           1 

Sali^nin,  HO. 

-jf  Miiidaietoa,  788. 

Saline  otbartlM,  ItT. 

SouHlrln*  &I11M,  117. 

of    nitrou*    alhar,    74;j, 

Salul,  C(l. 

SihI*,  Xfll, 

TfiS. 

Sa1aB|iarla.  674. 

Kulii  accu*.  SAfl. 

of  pepIKCBilaC  A7d. 

8*11  ur  lamoDi,  444. 

antiiiai,  ii*. 

of  apas'iniol,  014.                    J 

^                of  aurtal,  Til. 

blluru.  »%t. 

Splrttut,  IflO.                                    1 

B      Saltpaua,  T>1. 

bioarbuDoa,  888. 

'"■"""J 
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^^^ 

^^^          fip'.iitua  albortt  altniil,  IBt. 

Salpbida  of  oalslnm,  710. 

TablM  ef  relaliofl  of  v«i(bu 

^^^^L                ammeniM,  138. 

SnlpblUi,  4VI. 

^^^H                MDOMitlB       aromtllout, 

Kuli.)i.>i»l,  1>». 

to  nelHaal  ini(hu.  IHU. 

^^H 

Sulpha  lUTbollo  a«l4.  SIl. 

Table  ef  ««i(bu  ami  saa*- 

^^^^K               ntnphon*,  131. 

5u1pha-atnaf,t»io,  ^1A. 

ittm  ef  lh«  dMtrlual  (j*. 

^^^^V                 ohloreJnruil,  I4(. 

Sulphailnale  ot  aodtuin,  T34. 

Ud,  003. 

^^^H                  fruin«nti,  Si&. 

Sulphur,  T08. 

TabI*  of  Heicbl*  and  ddm*- 

^^^^P                 JuQ!|i«n  (noipoillu*^  TSL 

lolara,  TP3. 

nnaotlha  U.S.  PhaRDaae- 

^r                ,{„{  rliilliol,  MS. 

olnlmont,  TOO. 

noia.  Vli'J. 
THbUiliuBing  rwulUuf  n>ld- 

Eqaui,  -an. 

prwolpltatun,  m. 

lu  jin  ftmvll^  A93, 

•ublinaluio,  703. 

valtr  Irtaimont  ot  t^pbu           i 

u  An  txpnnofaDi.  603, 

Sulpburvted  aDtlaooa*,  3ti. 

and  Ijrphoiil  faiw,  04.            ^H 

TienllB.  irx                         ^M 

St.  Ij{nAliu>'  bnn,  (;d. 

lino.  710. 

£lv  •olM,  074. 

IIUtaMA,  ti\. 

Tamarind,  TO*.                 ^^^M 

eiioktDjt-plMtvr,  4tn.  TSl. 

^utpliuist  of  antlmoDf ,  3Vi. 

Tamatlndoa,  TOO,             ^^^^H 

Stigaau  of  Ze*  rnnji,  141. 

<>r  p»Um1uui,  SSI. 

Tanaofton,  MS.                 V^^H 

8llinul»linic       •ip««tiiruiit>, 

Sulpliantioil  hjdrvgtn.  7HV. 

TaODtta  ot  eajiMabta*,  lOJk     ^H 

:sii. 

Snlphuriii  acid.  4111. 

uf  quinine.  CPJ.                 ^H 

SlaDiub-pump    riplMn,    IDT, 

ai  a  cautilo,  Hi. 

Tannlo  wdd,  448.                         ^H 

8*9. 

t^ulplianiuiBoid,  SKS, 

ttatj,  303.                               ^H 

Slnmisblfa,  MS. 

Mumuh,  *!i3. 

TaploM,  830.                     ^^^H 

Sirtiuoil.  iiS. 

tlDplHxltoriit,  101. 

parri^ce,  33,              ^^^^^| 

mnrauDll  fallB.  S». 

morpblna:.  171. 

Tar.  »a3.                          ^^^H 

temtni,  :3&. 

Sunpnillnrlai     of    aaafotida. 

oinlment.  SM,          ^^^^H 

BUanonlum  kavo,  113. 

IIM. 

water,  iVi.                  ^^^^H 

ncd,  3U. 

of  niurjihlna,  171; 

Taratuenm,  37T>               ^^^^^| 

6lraag«r«lber,  1*7. 

of  iinnio  nctd.  an. 

uSciRale^  37T.              ^^^^H 

»■(«  of  wniBOBia,  33f, 

Swotl  uninKJ  fwnl,  171. 

Tartar,  440.                                   ^H 

833. 

tiiTcct    fuiilt    of   niln,   T4!, 

Taitai  emaUc,  )0»,  0*3,  TH.    ^H 

KlrvphaulhMlae,  381. 

7*6. 

anildot*  U,  401,                  ^H 

Elrvphanthlngt  ;iBii. 

£wMC    tEfiolui*  of   rhubarb, 

Tirtatie  acid,  440.                      ^^H 

ftlrapbsDItani,  Si^i. 

ASf. 

Tatirela    of    aotlvony    abl  ^^| 

Eti^oliiile  aoid,  M8. 

I^ydvnhatn'a  liddanaui,  171- 

pBtanlam,  303,                 ^H 

Bttjphnlnis  lutnhu,  ST}. 
Gtryclinins.  2ii. 

Sjrmpitbitli^     XalranlialJoa 

of  imn  and  amaealao,    ^^ 

of  ihf,  04, 

400.                                        ■ 

polinnlog  b7,  370. 

Sjrup,  100. 

«f  Iron  and    polaaalUB. 

BlufM.  Ma. 

of  allbna,  330. 

41IU. 

Guliimlao  of  oopaor,  ITS. 

(if  (iDsor,  073. 

of  )4iwlani,  TM. 

of  load.  437. 

of  iodldo  of  Iron,  4SU. 

ot  po'aaaluMaodMdta^^^J 
733.                       ^HH 

SubearbonsMof  bitmulh,  (Tj, 

of  iuaoaouanha,  037. 
onlmg,  «aO. 

Bubllmad  mlphur,  70H. 
Subnllntaaf  blimulh,  4T8. 

Tea,  bwf,                             ^^^H 

«f  rod  Toaa,  413. 

Teinuaramaal.  lOS.             ^^^^H 
TerThlorUb  at  lb^■kr^  tM^     ^^| 

Subtolphato  of  tiDD.  tit. 
Sscci.  too. 

of  tbobub.  TIT. 

of     rhubarb,     aromalto, 

Terabane,  303.                               ^^M 

Saedaaca,  ISS. 

TIT. 

TereblDlhiM,  TOI.                     ^H 

Suocuaoonfl,  333. 

of     nruparillo,     oom. 

pouDiJ,  ^70. 

Ilniunli,  ta. 

Ttnulphunt    ef    aMbMar,    ^^\ 

Snxnt,  70$, 

of  aDiiaEn.  TOR. 

3V&.                                                  1 

«r  load,  408. 

or  MoniL,  711. 

TUalllB.  Oil.                                  i 

of  milk,  tot. 

of  (quill,  T3(,  301. 

ThabaiD*.  ITT.                              ^M 

fiuKDDd.  18«. 

ot  *w«cl  orann  peal,  076. 

Tbdne,  ait.                              ^H 

Bulpbui*  nf  aluminium.  {}&. 

of  lar,  303. 

Tbeabroislne,  741.                    ^^| 

uf  itinia[>n[um,  .1.1^. 

o!  llio  pboipbatoa,  oom- 
pnuod.  100. 

Tbarapeullav  00.                      ^^| 

^^                          of  AtfOplDQ,  l!ll. 

Tbiorewrrio,  OtA,  mttt.              ^^| 

^^^^L                 ^f  b'>bvu'iiii*,  AA6. 

of  Tolu,  fiul. 

'rborougbvort.  080.                  ^^| 

^^^^1                   of  OAdUllUIU. 

of  iitid  obrrrj-,  009. 

Thymol,  034,  eT*.                     ^H 

^^^^B               of  olnohonlilini-.  403. 

Rjrujii.  lllll. 

Th/iuu*  terpyllDM,  BM.           ^H 

^^^^B               of  clooboDliio,  403. 

Syrupuf  oaloli.  SOB. 
Futflur,  70A. 

TutRarliy  034.                        ^^| 

^^^B               <4  ooppor.  471,  083,  S40. 

Tiiiiti  tor  BdinLBMnliOB  «f    ^H 

^^^^1               of  hjafey»iDiD«,  337. 

SjirtoDilo  romodUa,  HI. 

drup^  lUT.                                ^^1 

^^^1                    JroD. 

Tint4nrw,  lOO.                              ^^| 

^^^^1               ot  lion,  Itupuro,  SVI. 
^^^^1               of  iron  and  aminoniam. 

TlBDiare  of  annliek  438.         ^H 

T. 

ufalOMfTlO.                        ^H 

^^H                   US, 

of  alotaaad  a/rrkfTIO.    ^^| 

^^^^m               of  maitDiwiaiB,  Til. 

TabMum,  IJl, 

of  arniot.  417,                     ^^H 

^^^^1               of  mangaDoa*^  4Vt. 

Table  ot  p™|iorlloii  bj  iniiu- 
n.n  of  aloohol    ounUlned 

of  aaafMlds.  318.                ^H 

^^^^M              of  morpbl&c,  IT). 

of  balladunaa,  IM,             ^^^ 

^^^1                 of  pobub.  TI4. 

)n  one  bundrtil  jiarU  of 

of  hanMl*.  0t«, 

^^^^1               «f  qniDMliiSi  10J, 

different  winet.  «I4.,  tIDl. 

^^^^1                    quinini^ 

Tnblg  of  rvkllon  of  wilsbu 
an'l    uieaturef  of  ibe  U.S. 

010. 

^^^^1               of  •blifliD,  Tn. 

of    blUa    nraan    wal, 
OIK                                ^ 

^^^^P                 of  (Irjobnine,  173, 

PiiariiiuRipieia      lo      eaoh 

^^■^               of  liD«,          «S3,  ItO. 

Dlbsr,  Vli'i. 

of  bloednov  Ml.             ^H 
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Tlnotnn   af   C>Ub*r    bwn, 

2SS. 
of  nnnabli  indie*.  SOS. 
of  oiDthiiridM,  773,  838. 
of  npflifluait  Q7A. 
of  oardmmom,  BT3. 
of  viUtr,  1  [A. 
of    o>t«abii,    wmpoand, 

of  utaloridsof  iraii,  489, 

of  oimioLfug*,  1S8. 

of  cinoboDft)  A04. 

of  cinnamon,  BTl. 

of  oolctaiauin,  iT3. 

of  oalumbo,  BBB. 

of  coninui,  331. 

of  cab«b,  7TI. 

of  diKlUlla,3Tl. 

of  galll,  461. 

of  gBlHiniuai,  321. 

of  gfeDtlan,  A05. 

of  giDgar,  073. 

of  guaiuif  870. 

of   guuu),   ■mmobifttAd^ 
6Tfl. 

of  hemp,  20S. 

ot  hopa,  124. 

of  h^ouj&mua,  238, 

of  ignalii,  278. 

of  iodina,  849. 

of  kino,  452. 

of  kramarift,  453. 

of  lobelia,  31B. 

of  lupalin,  124. 

of  mMioo,  771. 

of  DIDlk,  IIS. 

of  nntgitl,  461. 

of  no  I  lomios,  28>. 

of  opiam,  171. 

of  opium,  Acetatodj  171. 

of  opium,  eampfaoruCad, 
171. 

of     oplam,     dBodoiizfld, 
171. 

of  phyioitlgma,  ZS8. 

of  quiuaia,  804. 

of  rhaUnj,  4  S3. 

of  rhubarb,  717. 
■iHimaEia,  717. 
■Koal,  TI7. 

of  esngaloaria,  8SB. 

of  >e[penUrl«,  877. 

of  iqaill,  T3B. 

of  itramoDlam,  238. 

of    meat    oiaage    pool, 
876. 

of  Tola,  301. 

of  T>Ierl*D,  171. 

of  rsIeriaDjSmmonUtad, 
117. 

of  Temtrum  Tirida,  408. 
Tobiwco,  322. 

poiHiDing  hj,  327. 
Tommto  porridge,  33. 
Tonioe,  112,683. 
Toaio  emmaaagogaeOr  304. 
Tragaemith,  84  S. 
Tragftcanlha,  818. 
Trlmethy  lamia,  559,  811. 
Trinitro-oallulo>a,Se2. 
Tripoli  fenna,  720. 
TrituraLloa  of  elateriam,  731. 
Troebea,  101. 


Troebinl  uidl  unoloi,  460. 

ammonil  cbloridl,  796. 

csleDhu,  452. 

ipecaonaahie,  88T. 

morpbloiB     at     Ipeoaon- 
aabee,  8S7. 
Tiirkej  rbubarb,  718. 
Tnrklab  balb,  773. 
TurpaiitlDe,  782,  878. 

at  as  aDthelmintio,  S7S. 

■tapes,  839. 
Turpath  mioaral,  541. 


D. 

Cltuus,  84B. 

fnlTB,  848. 
Cnbolted  Sour,  70S. 
UngueDta,  101. 
UngEieotum  antimonil,  401. 

acidigallioi,  451. 

acid]  lanaioi,  480. 

aqua  rosQ,  453. 

baliadonnB,  234. 

galla,  451. 

hjdrargjri,  537. 

bjdrargjri     ainmopiatl, 
841. 

bjdrargjrl    oxidi    flafi, 
841. 

bjdrargjri  oildl  mbri, 
841. 

lodi,  M9. 

iodoform  i,  835. 

neierei,  576. 

piolB  liqaidBB,  803. 

plumbi  oarbonati,  487. 

pota»Ji  iodidi,  581, 

■alpburiii,  709. 

Toratrins,  418. 

linol  oiidi,  472. 
Urea,  etimEnation  of,  bj  tbe 

■kin,  777. 
ITreLhan.  IBS. 

Urobotylohionlia  aoid,  194. 
Uroohloralie  acid,  IS8. 
Unin,  758. 
Uililago  maidii,  925, 
Vn  ur«i,  788. 


V, 

Valerian,  118. 
Valeriana,  llfl. 
Valerianala    of    amiDODlnm, 
117. 

of  amjl,  315. 
Valariaoio  aoid,  1 1 7. 
Vapor  balb,  773. 
VaieKoB,  857. 
VageUbiB  acidi,  440. 
V*T«tralbine.  4 OS. 
Voratrini.  409. 

oinlment,  418. 
Veratroidine,  402. 
Voratmm  album,  408. 

eabadilla,  409. 

Tirida,  402. 

riride,  Said  eitraet  of, 
4US, 


Veratrom    rlrlda,   poUoDlng 
bj,  407. 
viride  aa  a  dlapboratlo, 

779. 

Tirida,  realD  o^  408, 

rlrida,  tlnature  of,  408, 
Tardigrig,  475. 
Vermicelli  lonp,  30, 
Verm  io<  del,  871, 
Vermifuges,  87 1. 
Veaicatoriei,  B33, 
Vienna  pa>t«,  SU, 
Vina,  lUO. 
Vinegar,  443. 

ot  bloodroot,  SSB. 

of  lobelia,  318. 

of  opium,  171. 

of  langnloaria,  OSS. 

of  Hinlll,  738. 
Vlnnm  album,  339. 

aloei,  719. 

antimonii,  401, 

•rgotn,  824, 

opil,  171. 

rbai,  717. 

rubra  m,  339. 
Virginia  inakeroot,  67T, 
Viridine,  402. 
Vitriolated  tartar,  724, 
Volatile  oil,  871. 
Volt,  78. 
Vomiting,  878. 

troatmont   of  aioMriT^ 
SBl. 


W, 

Waboo,  T07. 
Warburg'i  tlnolare,  004. 
Warming  plaiter,  840. 
Waeb,  binok,  542, 

yellow,  542. 
Washed  lulphar,  708. 
Water  al  a  dlnretlo,  708. 

in  tbe  treatment  of  oor- 
pulenoe,  4B. 

of  ammonia,  338, 
Wai,  882. 
WeighEi  and  meaanrea  of  tba 

melrloai  ■jitam,  902. 
Weights  and  meaanroi  of  the 
United    Statei    P1utidbo»- 
pcela,  902. 
Wm[  India  pepper,  874. 
Wheat,  sraokod,  708. 
Whey,  wine  of,  31. 
Whiik;,  33S. 
While  arieolo,  811. 

galli,  481. 

gingar,  873, 

bellabora,  408. 

load,  487. 

muitard,  SS8, 

oak,  453. 

papper,  073. 

prmilpltata,  441, 

procipltala       olutmant, 

lugar,  TD8. 
tarpaatino,  761. 
vitriol,  471. 
wax,  881. 
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Wbfia  wlDi,  SS9. 
Wild  aberr;,  SAB. 
WlDB  of  aloai,  710. 

ot  BDtlmgDy,  401, 

of  oolohloam  root,  &T3. 

af  oolahicum  u»d,  &T3. 

of  irgot,  8S4. 

uf  ipfiououihft,  flST- 

Df  op)  am,  171. 

of  rbabsrb,71T. 

of  (rbey,  31,  Hi. 
W1n«,  338. 
Waimiwd,  8T2. 

oil,  8T3, 


X. 

XuithopaDolD*,  AM. 


Y. 

TbupoD,  373, 
Y«Uow  cLDoboiu,  £70, 

jcaumins,  SIS. 

oiida  of  mennrj,  Ml. 

■ulpbate  of  mcnarj,  H\. 

wuh,  542. 

wax,  SfiZ, 
ToBDg'a  rnls  for  dofw,  lOS. 


Zh  mmji,  lUsmata  of,  7S1, 
Zine,  471. 

pbDipbida  of,  SOB. 
Zinol  aatu,  473. 

BuboDM  pneipilala, 

*72. 

ohIoridnBi,  &44. 

azldniD,  471, 

phcHphiduis,  509, 

■nlpbu,  471. 
ZiDflum,  471. 
Zingiber,  073, 
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Ahnuiont : 

•alatloD  of  gntto-pnabai, 

e«s. 

Aittat .' 

tiDDis  uid,  4H). 

■loohol,  3S0. 

permmngmnsts  of  poUa- 
■ium,  S8t. 

miDthol,  eM. 
At\ro»atopria ; 

ineUllD-Uiai«p7  for,  3T. 
A-cidiiy  of  ttomaA  ; 

Ammonlif  537. 
Aon: 

■mnia,  S22. 

tohthjal,  GTS. 

lodiae,  64B. 

pboaphonu,  BOO. 

iOMin&i7,  STB. 

ntallon    of    nltnt*    of 
mennrj.  Mi. 
Atiu  ro9acta  : 

osjnput,  ATS. 
Aeonitt-poitoning  : 

kloobol,  3sa. 

trentniBiit,  i28. 

lodol,  HT. 

^jfjrnajHie  fitert : 

Ammoai^  33  fl, 

Klootaol,  31B. 

oamphor,  131, 

dlglulia,  SSS. 

fiwdlDg  in,  It, 

opiunit  180. 

ob  !(»■{«     of     potuaiam, 
T5fl. 

oaflVlne,  3BS. 

Ufltntfl     of    ■mmonlanir 
788. 

OKpiioom,  ST  4. 

■plrit   of   nitroni   sthw, 
TB7. 

iDrpontina.  705, 

TmJorian,  IIS, 
Agun 

ubloroforoi  for,  146. 
Aleo\oUc  inloxitation  ; 

■miDODlft,  337- 
Alimtntary  injlammaliow  .- 

demuloflnti,  34  7. 
Atoptcia  : 

Jkbomndi,  78S. 


Amaitro9it : 

■trjchnine,  SSB. 

■an ton in,  878. 
Atttnorrkaa  .- 

eubonaU  of  iron,  US. 

ranthkridei,  SOS. 

oottoD-root,  i%!t. 

*lo«,7IH,  805. 

torpontiDc,  7SB. 

«nimanaigDgn«,  844. 

mjnii,  804. 

btllabora,  SOS. 

iron,  804. 

nrioe,  SOt. 

a«ii«g»,  798. 

rue,  608. 

»plo1,  807. 

goajpil    ndldi  oorttx, 
82fi. 

goklu,  808. 

parmaagui*ta  of  [WtM- 
riam,  BOS. 
Anmoniaeal  urint ; 

borio  uld,  SOS. 

uoofaariD,  B5T. 
Anitmia  i 

iron,  487. 
Anmttkttia  of  thin  ! 

•loetridt;,  93. 

motmllO'tberap^,  87. 
Anei^elottaiHa  duodtitialt ; 

thymol  ftg»iiut,  8T9. 
A^enrirm  ; 

dlglUllf,  SA7. 

iodido  or  potualam,  SSO. 

argot,  820. 

gam  uabla,  848. 

CBrbolio  Mid,  SI8. 

eblormta     of     potuaiam, 
T5«- 
Angina  ptelorit : 

nitrltaof  kmjl,  SI  I. 

Ditrita  of  potuaiam,  314. 

nltrila  of  wdium,  311. 

nitrogljooria,  315. 
Anginote  tearltt /evtr,  A7. 
^noraf  la  : 

quaaaln,  014. 

Kcntian,  SS4. 

oolambo,  088. 

ohamomlls,  BTT. 
Aortic  dUeatt ! 

dlgiolla,  SSS. 

Apktliout  ftfrt  moulk  ! 

ahlorata    i>f    potMilaiB, 
TJS. 


AphAoMt  tore  mouli  i 

borll,  890. 

nrbotls  Mid,  S17. 
Apoplexy  : 

orgot,  S21. 
Arttnicnl  poiactSng  : 

tnatmant,  t26. 
Arterial  exeilewieM  .* 

■lonite,  12S. 

ftntlmonj,  400. 

Tantrum  Tirida,  400. 
Attaridee  : 

uitbalmintioa,  STI. 

oil  or  D^1lpD^  STt. 
AeeiUt : 

aUtariom,  730. 

OBttaarlioa,  T04. 

oblortta    of    poUnlnB, 
7S0. 

jslap,  715. 
Ailitnvpia  i 

atrjohDlna,  ITO. 
Aetkma  .■ 

ballBdonnk,  ISA. 

ohlonliuBid,  193. 

amalici,  680. 

tglaamium,  SSI. 
Toaoina,  ill. 

grin  da]  ik,  795. 

aparteina,  391. 

atramoninm,  ISO. 

■naitbetioa,  130. 

atbar,  139. 

ohloral,  IBB. 

nitrilgof  amjt,  511. 

lobalia,  318. 

nllrogljroarin,  515. 

tobuMO,  310. 

■nanio,  515. 

iodido  of  pDlualmn,  510. 

Talari  in»t*      of      amjl, 
510, 

p;ridlD,  7B0. 

aolpbnrottod    bjdrogen, 
8S0. 
Aiaxie  pneimtnia,  115. 
Atkwaia ! 

diglUUa,  S07. 


B*d-tor—i 

ohloral,  188. 

protaellTM,  SSI. 
Bllladon  no  -peieoniiig  t 

tnatnant,  135. 
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J}tlirium  of  lotc  /evtrt  .■ 

Bhlonl,  ISS. 

bllitara,  S33. 
J)elinHm  Irement .' 

digiUIii,  303. 

broraLnmlsd        (smpfaor, 
IZI. 

TBralnini  tItIcI*,  *0B. 

hopa,  m. 

hjOMiDB,  241. 

apiam,  104. 

broinide     of     polMtinm, 

Z«S. 
eblonl,  IBS. 
erotoD  oil,  733. 

bromida    ot    patudnm, 
»8. 

trnboeDt  or,  49. 

Dtrmttl  gnnttht  .- 

chroiDio  Mid,  B46. 

DitriD  Mid,  846. 
Diabttf ! 

akoobkiin,  8ST. 

oplam,  155. 

gl;«riD,  35S. 

nrbonsta      of     Utbiam, 
7S7. 

tbjmol,  flZS, 

iftlol,  S4Z. 

ergD^  811. 
Diahtret  tnfipidut  t 

opium,  1S6. 
Diarrhaa  i 

kromitiei,  ATI. 

UDDifl  iicid,  4  GO. 

ntHbn,  452. 

coo,  2S7. 

said,  flS. 

■nlacldi,  SA4. 

bsmatoijlon,  452. 

acetate  of  leiul.  466. 

blamnth,  468. 

oil  of  eajaput,  675. 

thjinol.  625. 

i; nip  of  lime,  600. 

geriiniuta,  45.1. 

ipecncuanbH,  6S5. 

lulpburiD  acid,  4SZ, 

mngnwiB^  7 US. 

□  ElrnoB  ncid,  405. 

onmpbor,  121. 

opium,  165. 

pepiin,  B61. 

reoorcin.  627. 

bcltsdonno,  236. 

itrychDine.  270 

oatftoT  oil,  711. 

rhubarb,  716. 

rhalany,  452. 

etgol,  826. 

lime- water,  860. 

Mrboliq  acid,  617. 

kino.  452. 

bisnuth,  171. 
■ulpbnto  of  copper,  473. 
lulpbale  of  iron,  1S8. 
eulpbfito  of  zinc,  471. 
ailro-inuriatic  Acid,  407. 
mafEDc^ifi,  768. 
Diide  of  line,  173. 


DiarrAofft,  chronic  : 

npalln,  7SS. 

ergot,  820. 

phoipfakte     of    fodiatn, 
723. 
Diffitatit-poiacming  : 

[reaCmenl,  37U. 
I^UatalioH  of  AoorJ  .- 

dlgi<»1ii,  3B4. 

ooDVtllurl*,  384. 

bcniolo  4eld,  64A. 

nrbolia  aoid,  017. 

oold,  57. 

bom,  BOO. 

reaonrin,  627. 

jaborandi,  7  SO. 

papain,  883. 

tbyniol,  625. 

Einctare  of  tho  ohtorlde 

of  iron,  48B. 
muriatic  aold,  404, 
■ulpfaate  of  iron,  480. 
obtarale    of    potauinm, 

J5B. 
Ilma-iralor,  870. 
uliojlio  aoid,  037. 

Hiplliheritio  paratjftU  ." 

elBstrloitj,  90. 
Diftocation ; 

BDsalbtllM,  l3D. 
^^Hren'f,  exeativt : 

tarpflDtiaa,  706. 
Dropn : 

diapboretioa,  770. 

antibjdropia,  742. 

bltartnta  of  potutiam, 
750, 

bliaten,  832. 

oaSaine,  3BI. 

catbitrtiea,  704. 

sol  oo;  nth,  726. 

cont'allHriD,  3B4. 

copaiba,  76d. 

diKllatia,  367,  730. 

elAteiium,  736. 

ganiboge,  732. 

hot  bulhs.  774. 

Jabnranili,  784. 

jalap,  725. 

Bco]>ariu?,  740. 

aenega,  708. 

apirit   of   nitrona    elber, 
788. 

aCrophanthua,  388. 

(quill,  7.18. 

Teiairiac,  415. 
Drunkard't  adjfiiantia  ! 

oapsioum,  6T4. 

acstale  uf  lend,  407. 

cat  hart  ii^r,  704. 

cold,  711. 

Ditroui  jieid,  406. 

opium.  1115,  170, 

iodine,  5-1 H. 

ipecacuanha,  685,  686. 

calomel.  714. 

cntlor  oil,  711. 

able  rate     of    potaaaiuin, 

756, 
ao(Miibn,  768. 
ergot.  SID. 


Suw«i,  S50. 

glj««iii,  856. 

foroad  Mismkta,  ^0>. 
Dftrntnorriixa  : 

aoMata    of    aaumonla^ 
780. 

*Jou,T10. 

■piol,  807. 

antipjrin,  054. 

goaaTpil    isdieU    aorMx, 
825. 

ginger,  OTi. 

belladonna,  29t. 

oampbor,  111. 

gu^ae,  806. 

nitrite  of  amjt,  .^13, 

ootton  root,  835, 
Dytprprla  : 

alcohol,  351. 

anlaclda,  £04. 

ebarcoal,  885. 

gingar,  873. 

panorealiB.  S8t. 

papain,  BS3. 

magoMi*,  70S. 

papiin,  881. 

murialia  add,  4M. 

nltr»ta  of  (iirar,  481. 

pepper,  074. 

niinoaaid,  405, 

atafetida,  118. 

■odii  carbonaa,  8B8. 

Mrjebaina,  270. 

Calabar  bean,  188, 

laraiaonm,  57T, 

terebena,  803. 

wahoo,  707. 
DytpKcea  ; 

atrjohnina,  >70. 

Calabar  bean,  IBT. 

codIuib,  332. 


Ectcma : 

araenic,  522. 

menlbol,  023. 

ichtbjnl,  578. 

gljeerin.  855. 

oxide  of  ainc   ointmeDt, 
472. 

papain,  883. 

reiorcin.  627. 
Effution,  pericaTdial ; 

Iodide  of  potaaalum,  550. 

njuill,  738, 
Effut'on,  pltvrat : 

iodide  of  potnatlnm,  550. 

aquill,  738. 
Erpphj/Bema  : 

elrycbnine,  270. 

Empvrma  : 

iodine,  548. 
Endoenrditt9  - 

meraurj,  533. 
Eiittriiii : 

nitrate  nf  ailrert  481. 

opium,  165. 

anlphate  of  inagDaainB, 
722. 


Cka»tnn 

MlalloD    of    Ditnta    of 
iD<n)fli7,  SK. 

oorTOilfa  iDbKoidtk  845. 

btuk  *Dil  fillDW  wuhet, 
MI. 

rMoroin,  ASS. 

cbloridfl  of  uuOj  644. 

lodol,  &fi7. 

nitrie  uld,  49fi,  815. 
{Htapptd  kandtj  tipt,ftippla  ; 

benioig  Hid,  B4S. 

aolation  of  gutU-panhi, 
863. 
Chiarat-paiaaning  -■ 

trCBtmint  of,  tVO. 
Ckotent! 

■mmouU,  33T. 

camphor,  ISl. 

Bhlonl,  IBS. 

■nlphurio  acid,  481. 

nilriLeof  aznjl,  311. 

■alol,  612. 
Choltra  infantum  : 

iniphurifl  acid,  4S3. 

chlorato      of   potanLuin, 
TiB. 

ntaroin,  6ZT. 

cold,  60. 
ChottriHt  ! 

ipccaCDBDh*,  6Si. 
Clordtt  1 

brora<i)Btcd         oaupbor, 
1Z2. 

hopa,  lis. 

oamphor,  131. 
Ckorta  .- 

arHnlc,  52.1. 

CnUbar  benn,  !ST. 

almlairiiga,  126. 

cbloral,  1ST. 

oonlDm,  312. 
,  antipjriD,  05-1. 

Hnrmide  or  iran,  4P1. 

bromids  of  Bodiuoi,  302. 

lobelia,  .lis. 

Olid*]  of  EiDo,  472. 
Chronic  iuttttiual atony  ! 

Calabar  bean,  287. 
CirrJiotit ! 

nitro-bjdroobloTio    aild, 
497. 
Cold,  a  grntrni : 

DoTsr'i  powdor,  T79. 

hot  bathn,  774. 

diaphontict,  776. 

alcoho!,  TRH. 

bonueC.  669. 

eupatorium,  SBO. 

gariio,  SOI. 

gl^ejrrhira,  850. 
Colic  : 

annretido,  117. 

codojoe.  170- 

atropinc,  224. 

hellaJonna.  224. 

eajapot,  675. 

ohloroforin,  14^. 

«ther,  1.:B. 

aniudidj,  RAJ. 

glugor,  673. 

opium,  165. 

valoriaaat*  at  anjl,  S16. 
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Cotica  ptc^nmm .' 

alaiD,  456. 

■olphurio  aeld,  493. 

balladonua,  224. 

ohiorororm,  146. 

Ep»m  aal^  723. 
Oolilii : 

oitrata  of  illrar,  4SI. 

■ulphata  of  magnaBiam, 
722. 

forced  anemalB,  70S. 
G/llapit ! 

aniDiDDift,  S37. 

boltadonna,  226. 

diKilallg,  367. 

aplapulia,  831. 

beat.  55. 

mallard,  S31. 

Warbarg'a  llnotun,  005. 
CoUiqualipe  noeatt : 

alum,  454. 

galiio  acid,  451. 

■ulpborio  aoidj  49S. 

argot.  B20. 

ipecaonanha,  015, 

beMadoDna,  220. 
Conrtytomata  : 

nitrie  aoid,  845. 

chroEnio  acid,  S40. 

carbolic  aoid,  617. 
Congestion  of  bra  in  : 

■ialerium,  730. 

ergot,  SSi. 
CoH^ftrroa,  hepatic: 

nltro-bjdroobloria    acid, 
497. 

calomel,  714. 

emetipB,  MHO. 
Congettiott  of  9pinal  cord : 

ergot,  821. 
CaH^«'i^o4,  rcNol ; 

Juniper,  701. 
CouJHneiivitit  1 

alum,  451. 

■ulphata      of      aoppar, 

473. 
Bltrate  of  illTor,  479. 
^elloH  oxide  of  tacrcnry, 

511. 
Contt'pation  ; 
alum,  455. 
oompouod  catbarllo  pi  Its, 

727. 
aloca,  719. 
citrale    of     magneoium, 

722. 
belladoDna,  225. 
Epaom  aalt,  721. 
ttrjchuino,  270. 
mnnna,  706. 
Bcnaral  treatmenl,  TOl. 
Cain  bar  bean,  2S7. 
cannra  sngrada,  TO 7. 
castor  oil,  711. 
cnthartica,  703. 
podophyllum,  72S. 
mngnei^ia,  71J8. 
CTHckad  wheat,  705. 
bran,  705. 
unbolted  8onr,  "Di. 
ludUn  meal,  7U5. 
toroed  enemala,  702. 
rhubbrb,  TIO. 
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Conitipalion ! 

mlpbiir,  709. 

gamboge,  73S. 

■eidliti  poirder,  7S4. 

ornton  oil,  733. 

wahoo,  797. 
Conlutiont : 

lebthjol,  H8. 
ConvuUxont : 

anaithetica,  130. 

bromlda    of    potaaiam, 
2BB. 

brDmiDatedauaphor,l22. 

chloral,  187. 

■met lea,  6S0. 

gnrlia,  80S. 

lobelia,  3 IS. 

DitritB  of  am;),  312. 
CorpnUnee  i 

traatmenl  of,  41. 
Ooiyta  ,- 

biimuth,  470. 

Dooaine,  255. 

Bubeb«,  770,  S28. 

errhinci,  828. 

gljoerin,  860. 

nitrite  of  ara;l,  312. 

iohibjol,  578. 
Covghf  to  quiet : 

bBlladonoa,  224. 

prnBilc  acid,  43T. 
Crampw  of  prtgnanei/  ; 

cliloral,  187. 
Crovp,  membranout ; 

alum,  156. 

gtjcerin,  866. 

ipecacuanha,  035, 

jaboraniti,  736. 

lime- Hater,  870. 

mercurj,  533, 
Call: 

■olotton  of  gutta-perohk, 

863. 
(^ttitie,  chronic  : 

■rbutin,  759. 

bathol,  642. 

boraoio  acid,  SB0. 

bnuhu,  758. 

iodine,  54B. 

paraira  braia,  758. 

naphthalol,  042. 

uva  nrii,  759. 

turpentine,  768. 

oojinibn,  768. 

centharides,  77S. 

Kilicjilio  acid,  637. 

reaumin,  027. 

fa  wayt,  761. 
^ttitiBt  ammoniacalt 

beijioio  aoid,  040. 
Cyttf>rrhcea  .- 

argot,  822. 


D. 

Debility : 

pruDDi  Virgloiana,  6TD. 

ODd-liiar  oil,  568. 
Delirium  of  lowfeverti 

mark,  115. 

Taleriun,  IIC, 

opium,  101. 
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HetirtHm  of  Uiie  ftntra : 

ahloral,  ISS. 

blliUiB,  S3 1. 
Ihtirinm  tremen$  ; 

digiUliB,  3B8. 

bromiDatcd         cvnphor, 
122. 

T«ratram  Tirlda,  40B. 

bopi,  124. 

hj^lae,  241. 

opiniD,  IS4. 

brDEPide    of    potuainiD, 
2S8. 

obi  oral,  188. 

orotDD  oil,  73S. 
Ihmentia,  tenile ; 

bromlds    of    paturium, 
308. 
Deprtttiort  .- 

trutmant  of,  40. 
Dermal  groietkt : 

chroEDio  acid,  844. 

nilrio  uid,  849. 

MuxbarlD,  8ST. 

opium,  t6S. 

g\y<xriB,  85S. 

oarboDBto     of     litblam, 
7S7. 

tbjmol,  A2A. 

Hlol,  B4I. 

ergot,  BSI. 
Siabetet  Iiiwipidua  r 

opium,  1B&. 
JSiarr/iaa  .- 

krouatioa,  BTI. 

tannio  uid,  450. 

Mtnhn,  iii. 

coon,  2S7. 

sold,  6B. 

■Dtoclda,  8B4. 

bsmntoiylonT  452. 

■CBtato  of  I«ad,  40B. 

bismiitb.  A69. 

oil  of  cfljuput,  875. 

thymol,  625. 

lynip  of  11  Die,  HB9. 

gernnium,  45.^. 

ipecncunnha,  BBS. 

BulphnriD  acid,  402. 

magnfriia,  TUB. 

nilroul  acid,  4B5. 

oamphor,  121. 

opium,  1B&. 

pei^in,  9S1. 

roftorPin,  A27. 

bcllniloDniL,  22B. 

Btrychoine,  270 

cnslor  oil,  711. 

rhubarb,  TI6. 

rhatany,  452. 

ergot,  S2a. 

limF- outer.  860. 

carbolic  acid,  BIT. 

kino,  452. 
Diarrhan,  vhronic  : 

biamulh,  471. 

lulphate  of  copper,  473, 

BUlphatB  of  irOD,  4SS. 

Aulphflta  of  zinc,  471. 

nilro^ninrinlic  acid,  407. 

magncfia,  TDS. 

a  lido  uf  iIdc,  473. 


DiarrXaaj  cXroMc .' 
oopaibk,  7B3. 
ergot,  BZO. 
phoaphate    of    WMllum, 

723. 
Diglialit-poinmiitj : 

trtntment,  3TU. 
Dilatatiim  of  kenrt ! 

digltklit,  3B4. 

oonr^larla,  SB4. 
Diphtheria : 

btniolo  acid,  S4t. 

sarbolio  aeld,  SIT. 

osld,  57. 

boral,  809. 

renjTCJD,  B2T. 

Jaboraadi.  785. 

papain,  S8.1. 

thjmol,  925. 

tinetnre  of  the  chloride 
of  iron,  480. 

murlalio  acid,  404. 

■nlpbat*  of  Iron,  4B0. 

chlorate    of    potuainm, 
750. 

Ilmo-watar.  870. 

nliojlio  add,  837. 
Dtphlhrrilic  paralgtit : 

eleotrleity,  HO. 
Ditlocation  : 

BDBllbltlBI,  J30. 
Diurttit,  ex0»n  V0  : 

torpaatine,  T6S. 
Dropn : 

diapboretioi,  TT8. 

anlihydropin,  743. 

bitartrata  a(  pataialnin, 
T&D. 

bliitart,  S33. 

oalfBlne,  382. 

calhiirtioj,  704. 

oalooyntb,  720. 

convsllariD,  384. 

copaibn,  76*. 

digilttlii,  367,  739. 

el"tBTiam,  730, 

gam  bags,  732. 

bol  bathi,  774. 

jaborandi,  784. 

jalap,  725. 

Boopariup,  740. 

Bcnega,  708. 

apirit   of   nitron!    ether, 
788. 

Btrophantbui,  38S. 

fquil),  7:!8. 

Tar&ci-ine,  415. 
DnTiJeard't  adynamia  ; 

capsicum,  674. 
Dyttiiifry  ; 

acalate  of  lend,  407. 

calharlii'f,  TO 4. 

cold,  711. 

ailrouf  acid,  405. 

opium.  Il'i5,  170, 

iodine.  US. 

ipecacuanha,  685,  BSB. 

CAloiaci.  714. 

ciiitor  4iil,  Til. 

obi  orate    of    patuilum, 
75B. 

eopaibn,  TBS, 

orgol,  820. 
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Snttriilt : 

ohlDtlni,  B95. 

oitot  oil,  711. 

a*»aad,  SSO. 

slipper  J  elm,  848. 
Eiiltrilit,  obtmetiv! 

cftldmal,  71  A. 

opium,  lAi. 

DliDiu  fulra,  648. 

Sp\*me  rat  fever  ," 
UODJIS,  i2t. 

nitrmia  or  lilrar,  480. 
Epiltp'if ! 

oilde  or  iIds,  4TS. 

nilnU  or  ailrar,  481. 

■atipjTin,  0&4. 

ftDtBatheliiu,  ISO. 

frntirebriD,  6&V. 

(jamphor,  121. 

bromids  of  aamphor,  111. 

ergot,  S21. 

Cktabar  bean,  288. 

borki,  8S8. 

bromida    of    poUralam, 

bromide  of  lodlBm,  301. 

bromida  of  lltblnm,  302. 

bromido  of   uDmoulum, 
301. 

lobelii,  318. 

aitrlM  ot  amjl,  3t3. 

pacvldebjda,  IBT. 

Hntonla,  8>0. 
Epillmli  -' 

taonio  uld,  460. 

ergot,  810. 
^ithetiaina  : 

reBorcin,  ASS. 

pftpain,  8B3. 
Kryaipelaw : 

Dltrate  of  ailTer,  480. 

baDKoio  ftcid,  B4A. 

bom,  SB  8. 

lobthjol,  SIB. 

lolpbkte  of  iroD,  488. 

Uonture  or  tha  ablotlda 
of  iron,  4Ba. 

ballftdoDna,  236. 

ftntip^rin,  BS3. 

qui  nine,  6S0. 

todioa,  £48. 

eu-bolio  uid  iijaotlona, 
818. 
Zxkauttion .' 

Wirbnrg'l  tipotare,  ASS. 

ammonjft,  337. 
uonita,  427. 
BjeophtAnlmic  goitra  .- 
iodina,  MT. 
pierio  Mid,  BOO. 


P. 

Fmeal  aecitnutalion  ! 

bUck  draagbt,  721. 

Bpiora  ult,  733. 
Failure  of  A*nr( ; 

•mmoDli,,  337. 

dlgiUlij,  3118. 


f  alf)  Atari : 

nitrita  of  &mjl,  3  IS. 
Wwaem,  irritation  nf  t 

gum  Arabic,  848. 
Fitucilit  ,- 

nitrate  of  tiltcr,  470. 

Ftlblt  digellion; 

faediDg  in,  30. 

Fttt,  Itndtr  V 

lanDlfl  Hid,  4S0. 
Ftlon ! 

nitrate  of  BJlvar,  480. 

ssrbollo  aold,  B17. 
Fetid  txptetoratioit  : 

oarbolio  ftoid,  793. 
Fcter: 

aoetpbenetidiD,  66B. 

antipjria,  053. 

■ntifebria,  B60. 

lllifin,  882. 

digitalia,  308. 

thallla,  881. 

KOODlta,  420. 

ooid,  50. 

obioral,  187. 

galismiam,  321. 

mariatio  aeid,  404, 

nilrio  aoid,  405, 

ammonia,  337. 

■alicjlio  aoid,  830. 

tartar  eiDetio,  400. 

lamongnioa,  443. 

Julnine,  5SB. 
iaphoretiea,  7TT. 

Jaborandl,  784. 
Fibroid  lumorr  of  ultna ; 

ai^otin,  822. 
Finttre  of  a4w  ; 

belladonna,  215. 

benxoia  aoid,  040. 

eooaina,  255, 
Fragilitat  OHiam; 

pboapbalM,  085, 
FraU-biln : 

lehlbjol,  578. 
Fornoelet  : 

6a«  Boiu. 


Q, 

Oatnetorrltaa  i 

ergot,  821. 

belladonna,  220. 
Qatt'tlo»et .' 

lodium,  807, 
Qangrene  .- 

nitric  aoid,  495. 

earbolia  aeid,  fllT. 
Oangrenty  hotpitnl ; 

bromine,  SIS. 
OaHratgia  .. 

a  I  din,  155. 

bianintb,  400. 

magnnaBe,  4UI. 

pro  NIC  acid,  437. 

arjienia,  523. 

aarbolia  acid,  817, 
Battric  eatnrrk: 

ebloride  of   ammoninm, 
7117. 

papain,  883. 

biimnlb,  4BI>. 
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Qattric  tritit ! 

aotlpjrin,  855, 
Oattrie  nicer : 

ailraleof  alWer,  481. 

oil  of  turpentine,  705. 

reaoroio,  627. 
Oatlric  unfffjjirtffH.' 

antacid*,  804. 
Gattritit ; 

nllrata  of  (ilrer,  481. 

Teratrom  ririda,  407. 
QattfO'enterilii : 

oblDrine  Hater,  996. 
Oiandt,  enlarged : 

am  manias,  700. 

earbolia  aeid   IsJBOtiont, 
618. 

oonlnm,  332. 

iodine,  548. 

meroury,  533. 

Bqlpburated  lime,  TIO. 

eod-llTar  oil,  502. 
Ofaueoiiia  ; 

atropioa^  232. 

OlttI  ! 

tlnolare  ot  Iba  ohiorid* 
of  iron,  4S9. 

Ihallid,  001. 

turpaDline,  708. 

Ban  thar  ides,  772. 
Ooilre : 

Iodine,  517. 
Gomarrhtea  : 

acetate  of  line,  ITl, 

antimony,  400, 

srbutin,  75S. 

tballin,  601. 

bentoiD  add,  040. 

biimutb,  400. 

bromide    uf    poUolaiD, 
200. 

oil  of   iBDdal-wood,  701, 
801. 

nitrate  of  Bilrar,  480. 

oil  of  erlgeron,  781. 

tartar  ainetia,  400, 

nra  urai,  759, 

partira,  758. 

oapaiba,  708, 

oubflba,  770. 

iiaira,  772. 

bydraatina,  008 

matjoo,  771. 

quinine,  001. 

reiDTola,  027. 

lea  maja,  782. 
QonorrhtMat  rhetimatii»i 

■allcytio  acid,  037. 
QonorrKant  eifttitit  .■ 

balbol,  642. 
BoKl  : 

anenic,  523. 

carbonate     of     litfalaB. 
757. 

■alley lie  aeid,  037, 

atbar,  130. 

iodida  of  potaaainBi,  049, 

Ichtbyol,  A7B. 

lilblnm,  757, 

DiagnMia,  T08. 

eod-lirer  oil,  568. 

oolabloun,  !>71, 

potanlam,  747. 
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roberMlanti,  S3T. 

■nl|)bDr,  70B. 

■alpbarelted     hjdrogsD, 
800. 
Oovtf  Ttlroetdtnt ; 

ethsr,  13B, 
Qranular  coHJunetiviti* : 

■ulphale  of  ooppar,  *7B. 
Oranutnlivnt,  ej:ubmrant: 

burnt  Blum,  S4S. 

aulptantc  of  coppir,  MB. 

lalpbota  of  lies,  84S. 
Qravel ; 

■tigmata  at  IndUn  eoni, 
7BJ. 

(Titer,  BSl. 

beDiOLo  ftoid,  Mfi. 
Qraoe't  diteatt : 

iodiae,  647. 

■partcins,  391. 
Qumtf  Tttraitton  of: 

iadinB,  S4S. 


H. 

tuinio  Mid,  4  SO. 

■ubiulphal*      of     Iron, 
486. 
BiematuHa  : 

^Uia  acid,  451. 

tuTpeDtin«,  74A. 
Bmrnoplytir  ! 

alum,  454, 

acfitala  of  lead,  40A. 

gbllio  ooLd,  451, 

Ipecacuanha,  tSt. 

inbiulphatc       of      iron, 
489. 

opium,  164. 

oil  ut  turpentlns,  T65. 

BStringent      inbalBlioiia, 
7(12. 

ergul,  330. 

Gocjiino,  255. 

quinine,  001. 

rt'orciDj  &27. 
St*tdoche  : 

ammonin,  3!^T. 

a]iEip>'riD,  Gbb. 

aDtacliLd,  805. 

caStine.  3Sl. 

argot,  82 1. 

inagneiia,  703. 

emetics,  680. 

pbenacctin,  COO, 
Bcarlburn  : 

antuclds,  804. 
Btarl-dineiise  ; 

acuDite,  420. 
adiinidine,  394. 
caffdns,  X82. 
eoDvnMnria,  .164. 
digilullii,  ^64. 
Hiilfiiinnn'e         aDodj'Qe, 

123. 
nitrite  of  nmyl,  311. 
Iparlcine,  1)112. 
etruphiLnthar.  3S8. 
Terntrnm  Tiiida,  407. 


Benri'failurt : 

alcohol,  349, 
ammonia,  336, 
camphor,  121, 
digitatii,  304, 
nitrita  of  amjl,  31i. 
Btetiv  fevrr  ; 

Bptipj^rin,  B54. 

pmnui  Virginians,  070. 

cold,  57. 
Bcmianrtlkena,  37. 
£fe»fcrnnia  .■ 

antipjrln,  S59. 
BemipUgia  : 

elwlriciij,  SO. 

etrfohniua,  209. 

maauga,  25. 
Btmorrhagt/rom  t\e  houelt: 

cold,  68. 

tannic  acid,  450- 

oil  of  torpentina,  705. 

■ulphata  of  iron,  488. 
Bvmarjhagtt : 

Htringenti,  447. 

oil  of  srigBran,  701. 

oil  of  turpentine,  785. 

•utpborio  acid,  492. 

matiiio,  771. 

■BbBolphate      of      iron, 
488. 

ergot,  820. 

acotala  of  led,  460. 

oooaina,  255. 
Bemorrhuidt : 

cocaina,  255. 

tannic  acid,  450. 

■tramoninm,  236. 

gljcerin,  850. 

iodofomi,  SS6. 

chlorate    of    potaulnm, 
750. 

lulphur,  709. 

nloeg.  719. 

cubpln,  770. 

tob&cco,  320, 

ergot  in,  822. 
Hfpatic  nt«j^f  ffj  .' 

cbloridfl   of   ammonium, 
rtl7. 

a?cbarolicB,  811, 
Btpatie  cotic : 

Talerianate  of  amjl,  310. 
Bepatic  cnntfearion  .- 

nitric  acid,  4U5, 

nitro-muTijLtic  acid,  497. 

dandcliun,  577. 

Iirmun-jiiioe,  443. 

chlorine.  »Sb. 

phoiphnta    of      todium, 
72,!. 
Jffpalic  torpor  : 

loinon-juice,  443. 

c^iloriJe   of   ammonium, 
T'J7. 

polneh  latls,  750. 

onlorael,  712. 

wahoo,  707. 

chimia,  669. 
Ilepatiliv : 

Ditro-muriadc  acid,  497. 

marcury,  533, 

chloride  of   ammanium, 
797. 


Bemia  r 

anaathBaia,  130. 

forced  enamala,  701. 
Bieougk  .- 

belladonna,  SS5. 

chloral,  1ST. 

ether,  139. 

moik,  115. 
.   oil  of  amber,  113. 
ffoarKentu  .- 

eubebj!,  827. 
Boapitat  yaagrent ; 

bromiaa,  S40. 

Dltrio  aaid,  49S, 
BydrocfU  : 

iodioa,  548. 

carbolia  acid,  618. 
Bydrotepkalm  : 

iodida  of  potaauam,  &M. 

iodoform,  553. 
Bydropkabia  .- 

aacharoticB,  841. 

chlorate     of    potuaiiUD, 
750. 

eanatie  potaab,  741. 
Byptratmia,  pulmonary  ; 

ergot,  821. 
Byp€rm»lhvia  : 

electricitj  in,  93. 

•oanita,  427. 
Byjtfrtmttit : 

treat  men t,  BBl. 
Bjfptrpyrtxia : 

qniaina,  090, 

saliojlic  acid,  1135. 
Bi/perlrnpiy  of  htart: 

digit  alia,  3S4. 

aconite,  420. 
BypVTtrophg  of  yattnta  ,- 

ergot,  822. 
Uifporh'iiid riaait .' 

alcohol.  351. 

eleclricitj,  97. 
Bgalaria  : 

anHflpanmodics,  112. 

bromide     of    potaaEinm, 
298. 

bromide  of  sodium,  304. 

brominated         camphor, 
122. 

cocaine,  256. 

sparteine,  3?2. 

mu^k,  115. 

Talcriitn,  110. 

Talerisnic  acid,  110. 

aufelida,  118. 

campbor,  121. 

eonuim,  332. 

electricity,  94. 

anic?thericfl,  112. 

clbcr,  139. 

oil  of  wormseed,  873. 

oil  of  amlier,  123. 

valerianate    of      ammo, 
nium,  ]  16. 

Talerianate  of  amjl,  310. 
Bgafericirl  roiirh/ai'nnf  ; 

anjFAlhcdia,  130. 

antipyrin,  054. 

bromide     of     potauium, 
2'JS. 
Ugaterical  para/yaia  ; 

eleclricitj,  90. 
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Impotence  : 

turp«ntLne,  700. 
Ineontinente  o/  Hrine  : 

belladonna,  22A. 

bromiJa  of  iron,  401. 

oblonl.  188. 

itryobnine,  270. 

lurpentiae,  7A0> 
Jndigfrtfon  ; 

cbareoal,  SB5. 

pepaln,  SSI. 
Indurited  fflandt : 

lodiDe,  54S. 
Itt/antiU  Eolie: 

BMfeLiilmllB. 
In/anlile  cnnvitltioat ; 

»niEtthetiC9,  130. 

untetiila,  113. 

bromide    of    potuilnm, 
2US. 

brominated       eampbor, 
122. 

cblonl,  137. 

oil  of  amber,  113. 

girlio,  8D2. 
Infantile  diarrhoea  : 

phofphate    or      Bodlom, 
723. 

tbjmoT,  fl2S. 
In/anllle  paraliftii : 

electrieitjF,  88. 

m usage.  2S. 

■Crjohnine,  370. 
Inflammntione  ^ 

borax,  SM. 

sold.  bt. 

lubnceiala  or  lead,  <07. 

lead,  460. 

blislera,  832. 

nitrate  of  ailTer,  480. 

tartar  emetice,  400. 

mercnry,  634. 

carboUo  acid,  61^. 

■trainoniaiD,  23fi. 

«opaiba,  708. 

Ier«bene,  803. 
Inflammiitiiry  fever  : 

tartar  emetio,  B78. 

hjasojamaB,  33  S. 
fmlermitteut  fever  .- 

araenio,  520, 

■piol,  807. 

ohlorafann,  14A. 

efaloride   of   artuDonlam, 
797. 

diapboretiai,  770. 

eocalyptiM,  BOB. 

gelaemmm,  321. 

ipecActianhai,  A3B. 

hot  bathEi,  774. 

nitrite  of  amjl,  3lt. 

piperin,  073. 

quioioe,  Mi. 

aalicflio  add,  030. 
Intrrtrigo  ; 

ohalk,  8T0. 
tsblbjiol,  678. 
Inttetinai  catarrh  : 

ohioride  of  uamonlan, 

79T. 


Intettinal  catarrh  : 

bjdraitin,  BBS. 

eucalyptue,  BOS. 

forced  entmata,  701. 

Calabnr  beon.  287. 
Intettiniil  dytpepeia  : 

muriatio  aold,  404. 

Caiabar  b«n,  287. 
Inteetinet,  inftammatiau  of  : 

slippery  elm,  84B, 

cathartifli,  T04. 
Intattutcefflion  : 

foroad  en^mafA,  701. 
laditm,  630. 
Iritit  .- 

atropine,  231. 

meraury,  933. 
IrritabU  bladder: 

bap>,  124. 

bacbn,  7i3. 

pareim  brara,  TtS. 
Irritable  heart  : 

digital  if,  3SB, 

I  parte  in  e,  393. 
Irritative  fepera  ; 

aaonite,  42B. 

Itch  ! 

•utphar,  TOO. 


J- 

JavKdici  1 

emetlca,  080. 
/  lemon-jaioe,  443. 

aitromuriatio  acid,  407. 

potauium  Baita,  760. 

cnloiDel,  712. 

forced  eaemata,  702. 

ipecaonanha,  BSB, 
Jointt,  ehronie  iiijlanimation 
of.- 

bliltcn,  832. 

cod-liTer  oil,  SB!. 

meroorial  plaater,  fi37. 
Jointe,  tnlarrjed : 

conium,  332. 

Iodine,  647. 

ood-liver  oil,  &G3. 

emplaatram    ■mmoniaol, 
79B, 


Keloid  : 

iobthyol,  S78. 
Keratilit  : 

at  roping,  231. 
Kidnej/ej  vongeatirm  of ; 

iin,  TBI. 
aiaeed,  BSO. 


LahoT ! 

snicalheda,  129. 

antlpyrin,  fi66. 

argot,  820. 

quinine,  690. 
LaryHgimni  tiridului; 

belladonna,  134. 


LaryngitTBHt  etridulue; 

cbloral,  IBS, 
Laryngilit : 

cocaine,  266, 

di^uenti,  792. 

geliemiuDl,  311. 

glycerin,  BSB. 

iodul,  667. 

nitrate    of   •iiver,    4T0, 
7M3. 

Direotiea,  793. 

meroary,  633. 

mariate  of   ftmrnontuni, 
703. 

InhaUtioai,  TBI. 
Lead  paraiiftie  ; 

Xrjchninc,  209. 

eleotrioity,  00. 
Ltad'poitomHa  : 

atropine,  228. 

alnm,  466. 

■ulphnrlo  aeid,  493. 

treatment  of,  4B3. 

■tryohnlne,  2B9. 
Lepra  : 

Ichthyol,  678. 
Leueorrkaa  .- 

biimuth,  470. 

tannic  Mid,  460. 

amnion  io-ferrio        alani, 
491. 

Iodine,  648. 

retorein,  027. 

perin>Dg*Data  of  potai- 
•iam,  804. 
Leukemia  : 

ergot,  820. 

cold,  68. 

Iodoform,  B63. 
Lichen  : 

arienlo,  631. 
Lipoma  .- 

iobthyol,  678. 
Lilhamia  .- 

photpbale     of     todiam, 
733. 
Lobar  pneumonia  .■ 

quiDiDe,  697. 
Laeamatar  ataxia  i 

nitrate  of  allTor,  4B1. 
Locomotor  ataxia,  paiAt  of : 

intlfubrin,  060. 

antlpyrla,  BO  6. 

thenacetin,  B60, 
ijo  .- 

iodide  of  potaHian,  649. 

ood-Uver  oil,  603. 

iobthyol,  578. 

lulphur,  76B. 
Lvvkhfid  : 

antbelmiBtlei,  STl. 

flhenopodlum,  BT3. 
Lupna  : 

arienla.  63  T,  B43. 

lehlbyol,  678. 

pboipbomi,  600. 

meroufy,  641. 

ariatol,  567. 
Lynphadenitia  ; 

iobthyol,  678. 

enlpburvted  limi,  TIO. 
Lympkoma  : 

uitBle,  £11. 
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u. 

ifaiarial  nenmlgia  : 

qninint,  iW. 

triBQlo,  621. 
Wnlariat  poiaoHiag  : 

bcbearma,  665. 

oblorolbrm,  116. 

calomBtt  714. 

gqtiamium,  321. 

quitJine,  MS. 

araenio.  i20. 

episputicB,  S3  2, 

DHUDdro,  665. 

poIiLUiam  aalu,  760. 

ftpiol,  3DT. 

iFEOt,  322. 

BD<»l;ptua,  607. 

jaborsDdi,  784. 

uliorllo  aoid,  636. 

mnruleorammcial*,  T9T. 

S'lOTia  aoid,  BTl. 
'arbarg'a  linoture,  604. 
MaUguant  pitttule  .- 
eeohhroticB,  811. 
Mania  : 

beltadonnn,  220. 
bromidfl     of    patasBium, 

::93. 
enlbartira,  TOI. 
ohior&l,  166. 
ihloral  eiunphor,  182. 
ciotua  ail,  733. 

Eelicmiam,  321. 
joflcfno,  1241. 
oodIuid,  332. 
blietort,  332. 
Hania  a  polu  : 

vcmtruED  Tirlda,  406. 
vslerian,  116. 
Afnttili't  1 

belliLdDnnn,  223. 

alcohol,  .151. 

oooiiine,  250. 
MrmbFanoin  eroup  .■ 

ipecac,  6S5. 

alum,  4  A  <^83. 

emvtic?,  6SU. 
Meningiti*  : 

cold,  57. 
Mtnorrbngiit  : 

kIuc!,  ilU, 

oil  ul'  crigoron,  761. 

aofUle    of    aniiuouiura, 
r.S6. 

rue,  3 1) 6. 

la  vine.  fl05. 

Orgol,  S2I). 

phi>?plmlen,  566. 

digiinlis,  309. 
yiciintriiittiitu,   ic'tle  ttippreS' 

Dover's  powder,  ""S. 
glnpcr.  67-1. 
nici.hiil,  73^. 
hot  hnllij,  771. 
MercHi-inl  tm-'  m'iut\  : 
latiiiic  acid,  IJU. 
opiiiiii,  l'i.~>. 
bcll.-idonnn,  226. 

Mttltlfiv  piiiauililt'j  - 

iodide  of  paUuium,  550. 


Mtlrlllt ! 

ergot,  822. 
ifiatina tic /ever  : 

diapborttioi,  TTfl. 
Migrain*  : 

aoonite,  427. 
an ti pyrin.  655. 
eannabis  Indica,  201. 
nitrite  of  aDi;l,3t1, 
mariato     of     aoj  mania, 
7»8. 

ORffclllD,  381. 
Mitral  diatati  : 

digitalis,  365. 
MtitlipU  teirroaia  ; 

antifebria,  660. 
Mtttcutar  rkeumatitm  .- 

opiam,  166. 

Jaborandi,  7S4. 

DDpiLtoriuiD,  669. 

acaaitc,  426. 

Dosar"!  powder,  779. 

BQlphur,  709. 

bot  batbt,  7T4. 

iobthyol,  578. 

iodide      of      potmaiuiA, 
519. 

diapboretioB,  776. 

BBlicjIio  acid,  636. 
Muteariiie-pvit'iui}ig  .■ 

digilallB,  563. 
Mytlilir  .- 

electricity,  39. 

nitrate  at  BiiTer,  481. 

pboBphoTOB,  590. 


N. 

Narcotic  poitoaing  : 

ftpomorphine,  692. 

ijkecncuQuba,  6^5. 

niuplard,  6'J3. 

Bul]iliato  of  copper,  693. 

BUlpliiito  of  line,  093. 
Na^'li  c'llrirt-h  -■ 

bj-Ornslin,  663. 

eitcalypluBj  603. 

carbolic  acid,  619. 
Nepbrir-M  : 

bellndonna,  225. 

b  I  tar  I  rale  of  potaeBJum, 
'JO, 

jaboraDdi,  735. 
^ei-uon»  C'U'ip'e  : 

niu^t[ird,  ti'J^. 
£ferinii9  '^inffh  : 

bellLidunna,  221. 

fliiiseed.  350, 

gel^eiuiiim,  1121, 
iVt'ri""U»  e.reilriiirni  : 

hrontiile     of     pota^aium, 

thho>|iliorU9,  500. 
Varbiirg'a  tincture,  605. 
^eri-oiin  hfitiliiehi  : 
eaflemc,  -iS|. 
cnin|ibor,  121. 
ether,  l.'SU. 

valcrlnaikia    of      ammo- 
Dmm,  117. 


NerroKt  irritabititjf  : 
aiafatidi,  118. 
bromide    of    poludoM, 

298. 

prnnio  acid,  437. 

valBrian,  116. 
yrrvout  vowiHing  : 

hfdrocyaDio  acid,  437. 

carbolic  acid,  617. 
Nturatffia  : 

aracoio,  523. 

antl pyrin,  655. 

bramide     of    potaniao^ 
293. 

bllttarl,  S32. 

etectricilj,  93. 

pbOBpborus,  500. 

veratrice,  415. 

aconite,  427. 

alcohol,  351. 

Talerianic  acid,  117. 

gelaemiuiD,  321. 

canaabiB  Icdioa,  204. 

belladonna,  225. 

etber,  139. 

cbloral  camphor,  193. 

flbloroform,  145. 

CTOton  cbloral,  191. 

nitrogljcerin,  815. 

iodide      of       potaaaiam. 
519. 

iodufcrm,  553. 

ood-liver  oil,  5A3. 

conium,  332. 

ohlorida   of   aminoiiiniB, 
798, 

Talerianata    ot     uamo- 
nium.  Its. 

qainioe.  599. 

epiBposilo,  832. 

veralrine,  415. 
Neurn/ijiit,  ioicrmittent : 

apiol,  807. 

aroDinlic?,  671. 

aracnic,  5^1. 

ergor,  321. 

oil  of  pepponniDt,  671. 

phenncetJD,  660. 

quinine,  39!^. 
Neiimigittt  I'^fcifi'iiaf  .■ 

alum,  155. 
yparatgin,  rheiimitlie  ,- 

aconite,  427. 

elect  r icily,  93. 

iodide      of       potaaainn^ 
519. 

veratrine,  415. 
^euritathrnt'a,  10. 

cocaine.  2^6. 

aparteme,  3^1. 
KtuFiti9  .- 

bliatera,  3.12. 
yighl'finintj  typhilitie : 

iodoform,  553. 
y^iijht^nictnl*  : 

alum,  454. 

lielladunnj,  326. 

ergol,  82(1. 

gnltic  acid,  451. 

eulphurie  aciJ,  492. 

ipecneuanho.,  6?5. 
Sipptft,  fure  ; 

tannic  acid,  15S. 
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Ifoda. 

■mmaaUe,  TM, 

bromide    of     polanium, 

300. 
h;ow>iD«,  241. 


O. 

Obtiilg  ! 

laccbkriD,  8&T. 

treftlmeot  ot,  41. 
Obtteitftiiin  of  tht  t/otciU  : 

belImdonii&,  221, 

opium,  106. 
(Kdtma  vf  tite  lisifft  : 

JAborandi,  784, 
CEtophaifii;  ttriel'irt  of  ; 

KDmlbetiia,  130. 
Qnije\ia  matigiia  .■ 

uUnle  of  ]«d,  167, 

corroeJVQ  aubLimute^  845, 
Opkthijlmia  : 

Iodine,  519. 
Opium  habit  ^ 

cooaino,  250. 
Ofiinf-piitoning : 

oaffcioe,  381. 

■trap  ice.  220. 

trfklmeDt  ot,  1S6. 
OtRtidriniM  ; 

UnaiD  aoid,  HO. 
Otitomalacia  : 

phoiphoraa,  bOt. 

pboapbUH,  645. 

Oiiiit  .- 

more  Id,  82T. 
Otorrhaa  : 

bjdiutia,  BSa. 

parmtngnaitt  of  potu- 
aium,  8S4. 
Ovarian  neuralgia  : 

gelnsminm,  331. 

muriftts     of     uumonlft, 
TilS. 
Oter-Kcrftioit  : 

■itringeDta,  447. 
Oxalic  acid  diathetia  ! 

pifrio  Kdid,  4V5, 
nitro-iDurikUo  uid,  4BT. 
Oj'VirriJi  rerniieularit : 

forced  epemaU,  !0I. 
OMnna  : 

iodini,  54  S. 

permsngiLDBte  of  potu- 
■ium,  394. 


P. 

fain  .- 

canpabii  Indie*,  204. 

ofaloral,  188, 

KPtip^ric,  654. 

phenacetin,  BOD. 
Painful  tpatm  : 

opium  in,  164. 
Patpitation  "f  heart  .■ 

belladonnm,  229. 

rpnrtsine,  391. 
Papilloma  .- 

rMonin,  SiS. 


Paralynt : 

electricltj,  90. 

maA:fagQ,  25, 

■  tr^chniDO,  2fiB. 
Paratyn$  agitant; 

ooninm,  332. 

byoteine,  242. 
Paraplegia,  myelilie  .■ 

Ditn.tD  of  Bilier,  481. 

photphorut,  590. 
Paeatitic  nkiu^diteatei : 

iodina.  548. 

oil  of  njupnt,  075. 
Fartufition  : 

an9itbetioi,  130, 

Kntipjrin,  tii. 
Pempkigiit  .- 

aracnie,  522. 
Pericardial  effueiona  ! 

iodafarm,  i50. 

biittcn,  833. 

iqain,  T38. 
Periearditia : 

meriTury,  533. 

iodide      of      potu»lom, 
550. 

lodurorm,  550. 
Periowlilit,  tifphililic  ; 

pbuaphaceA,  50O. 
Peripheral  paUiet : 

oltplrieilj,  93. 
Peritonitie  .- 

cold,  iT. 

Temtrum  viride,  4S7. 

Hconits,  420. 

opium,  105. 

merourj,  533. 

bliiterB,  832. 

ipecaouanhft,  T7S. 

poultiou,  859. 
Pern  ieioue  fever : 

ammonia,  337. 

epiaputic,  832. 

moitnrd,  093. 

quioiaa,  599. 
Pertutnii : 

bromidfl    of    Ammonium, 
302. 

lobeiia,  318. 
Phagedvnie  ehanertt ; 

nitrio  uid,  495,  845. 
Phantom  tumor  ; 

CiiikbiT  baan,  3BT. 
Phlegmoiir  .- 

oarbolic  acid   iqjeotiona, 
SIS. 
Photphatie  gravel ; 

tea  maja,  781. 

benioio  said,  045. 
Phoepharut'paienning  .' 

treatment  of,  500. 
Phthitif  .- 

codeine,  170. 

aicobol.  351. 

alteratiiea,  793. 

cannabifl  Indica,  204. 

cod-liver  oil,  iO:i. 

oaoiaiQ,  232. 

oooaine,  255. 

eucalyptuBi  003, 

galJiQ  acid,  451. 

iodine,  547. 

phoBphatea,  505, 


Pklhitxt ! 

prunna  Virglniana,  B70. 

Bulpbur«tted     hjdiogen, 
800. 

Btrjchnine,  370. 

thymol,  025. 
Piij/riatit  .- 

oil  of  oajnpnt,  0T5. 
Pleurieg  ." 

oold,  57. 

gelsaininm,  321. 

mercury,  533. 

jaborandi,  784. 

Iodide      of      potuaium, 
550. 

iodine,  548. 

bliitera,  833. 

belladonna,  226. 

oil  of  turpentine  701. 

poulticeB,  859. 
PteurHie  effueioa  .- 

bliBtera,  832. 

iquill,  733. 
Ptunmania : 

aoonite,  438. 

atoabol,  350. 

an ti pyrin,  053. 

ammonis,  337. 

belladonna,  235. 

cold,  57. 

ergot,  820, 

eipecloranta,  790. 

gelaemlnm,  321. 

digital  IB,  368. 

oil  of  turpentine,  765. 

tartar  emetic,  400. 

rnuak,  116. 

ohloral,  188. 

meronty,  533. 

pboaphoruB,  500. 

qnluioo,  597. 

biiaten,  S3  3. 

poulticeB,  859. 

Teratmm  Tlride,  407. 
Poieoning : 

dlgitalie,  303. 

ammonia,  337. 

alcobol,  SfiO. 

beat,  55. 
Paieonoit$  fvugt : 

atropine,  329. 
Poet-parlum  hemorrhage: 

anoathetls,  130. 

ergot,  819. 

ipeOBCaanba,  6S6. 

quinine,  590, 
Pregnamey  : 

oonfeotion       of      Benna, 
721. 

Ipeoacuanba,  085. 

phoBpbatei,  500. 
Priaviam  : 

bopa,  134. 
Fmlaprat  of  ricfaK  .■ 

Btrychnlne,  270. 
Fnirigo  1 

bydrocyaDio  aoid,  438, 

pruailo  asid,  438. 
Pruritua : 

cblcral  camphor,  193, 

glycerin,  355, 

lobicco,  320. 

mantbol,  023. 


«• 
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)»iHi>tHli-«».    i«l, 

nhi7»HH—te  xM.  TJL 


t^*.iiw 


*«<*— V*-r 


i-U-«jy,J5. 


.  i53. 

Ml. 

ll«IT«'l««—,  ISA. 

•oMwiCtni.  (14. 
'i^^ni,  IK. 

4i«calu>.  M», 

Hinttmmltn;  W*. 

Ml  <rf  Ur*«tJB*,  TO. 

I'yrmii  : 

rjtja  ui'i,  7^9. 

trjrjr'nlin*,  Ttfl- 
MrKijFijj,  7''Vd 
'^"P'Upt'jH  7'»W, 

/'•jT'-ri't  : 

rlrliirxl,   ISH. 

nil' ili;! rill,  li.OI,  K.03. 
i»irl,'.lln  ti'il'l,  flin. 
lii.irln,  Ml. 
p»h(rnn''aTiii,  lAO' 
rnHifrrLri,  fl"J7. 
Llijiiiol.  'i:J'l. 
■iiliMylin  HiilJ,  G:iZ,  HIIA. 
Ihiillln,  «lll. 

Inmiiulli,  411'. 
riiiinjcnn<*M*',  4fll. 
iiitrnto  nf  nilur,  17t. 
DilUa  of  ■llvor,  48:1. 


■Py.LIBIIl.  !M. 


j>0''Di[C,  437. 

faromi'Jc   of    uDra'^nlnmT 

quiriiD«.  Lif?. 
jab-'tkriJi,  T^-l. 

i'.'hrlij'il,  i-T--, 

cprtrfrlio   KL'k    inJectioDi, 

chl';rof(irrn,  l4i. 

iril  fff  Hriiber,  12'''^ 

oil  of  cnjuput.  ^H^. 

oil  of  ^^njlihtriHT  '-10. 

oil  of  p'-fj|pf-riiiiQtf  C". 

vnrdlrine,  4lf», 

l'>-Linn,  -MH. 

Ifp'li'l'i  i>r  |)'ji]ii0»ium»  54V. 

j"i|ipfurm,  ^T'!!, 

f^ij'l   liver  oil,  ^J*!!. 

Ijipver'*  powJior,  77tt- 
rultl^iiTiiin,  b~i2^ 
^iiflMir,  57fl. 
IkpI  bi.lh^  11\. 
ik]tii]in,  lAAp 

merciirj,  ^'S^i. 

nilnilu      uf      poiaisium, 

pollitory,  S27. 


UDtCDiB,  ?77_ 


fulfihar,  7u9. 

ftCODile,  42ft. 
AblipvriD.  fi63. 
bellHdoan^,  226, 
cold,  «0. 
cbloralv     or      |K>taA&iaiB, 

7M. 
quiDiue.  590. 
Scitttie'i : 

conium,  3^2. 
io'lide  of  potAAPiuid,  54V 
cod-livtr  oil,  563. 
PulphuT,  7U9. 
oJcolrifily,  y3, 
guiiiao,  676. 

atilifebriD,  GfiO. 

■  k'ohul,  .^51. 
EntBaparill&t  574. 
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Serofitlofit ! 

pipiUHm,  760. 

ioaioa,  MT. 

sod-livar  oil,  Sfll. 

phoaphorio  leid,  fiS(. 

pbaaphnWi,  66}. 

•jrup  of  lodid*  of  Irm, 
iBV. 
Scr^mloum  (umori  : 

Bmplmtrnm   MumoniMi, 
JS9. 
Scro/ialout  uUert : 

lutpbarated  lima,  TIO. 
jSenray; 

lemOD-jniea,  MS. 

chlorstB     of    poUMiaiii, 
Ti8. 
Beat-worm*  : 

antbalmintlci,  ST  I. 

foTcad  flDCTUftt*,  702. 

quauLL,  064, 

oil  of  OBJapat,  6TI. 

TiD«g>r,  141. 
Stharrhaa  : 

gljoeiin,  856, 
SKpUcwmin  : 

quinine,  S9t. 

borax,  881, 
Serotit  diarrhaa  ; 

cold,  60. 

lulphuTio  aaid,  481. 

nitroui  aaid,  19S. 

oil  of  ujuput,  675. 
Stxual  rjfeitement .' 

bromida    of    [mtantnm. 
300. 

OLmphor,  121. 

bjroiciDe,  311. 

bopi.  111. 
Shock : 

balluloDna,  SJA. 

apiaputloa,  B31. 

argot,  811. 

hot  bath  I,  ii. 
Sick  keadacAt : 

BDtMldf,  86  f. 

mBignaala,  708. 
Sick  KDiaaci.- 

ipaoMuuihk,  BBS. 

effarvgaolDf         dnnght, 
719. 

altrata  of  poUulilB,  710. 
Siugullui ! 

obloni,  187, 
Siiking-tpeUt ! 

atbai,  130. 
Sii»t  ajffteliaiu  of! 

anonle,  521. 

ohalk,  870. 

eod-JlTer  oil,  663. 

DonoTsn't  aolntion,  691, 

iohlhjDl,  678. 

m&gna^a,  708. 

DilrO'tnsiintlo  Mid,  497. 

U',  803. 

Slide  of  meraiiTj,  HI. 

eoulbk,  TAB. 

oilda  of  lina,  471, 

■alp bur,  709. 

iulpbunted  potuu,  710. 
Slrepitttnett : 

opLom,  164. 

•aonabla  lodloa,  Mt, 


SUepltHHcn : 

Dhloral,  186. 

broittids    of    potualam, 
297. 

bjMfline,  241. 

■oatophanona.  109. 

unjlana  bjdnte,  104. 

uralbnn,  tOS. 

bjpnono,  109. 
Smallpnx  : 

opium,  165. 

Ichlhjat,  STS, 
Snakt-poiaoiking  .- 

■mmonia,  238. 

nisohol,  mo. 

apiipaitica,  B33. 
Softening  of  hraiit : 

phmphoriu,  500. 
SorB  throat : 

aluia,  4S1. 

eh  tori  DO- water,  806. 

nitTKts  of  tilTer,  170. 

belladoonk,  228. 

obionta    of     potauinm, 
7S6. 

nioacb  berriel,  453- 

gum  arable,  818, 

oarboEle  acid,  617. 

tanoio  aaid,  450. 
Sptumt  : 

atntplna,  324. 

(obasoo,  32S. 

opium,  105. 

aufetiJa,  118. 

bjoaoine,  212. 

oil  of  eajDpDt,  875. 

aeoDite,  426. 

belladonna,  335, 

obloral,  ISB. 

anaithatioi,  130, 
^trmatorrkaa  : 

brominalad        euapbor, 
123, 

digiUlU,  389. 

obloral,  188. 

hfoioiae,  311. 

turpentins,  786. 
^imal  accettory  tpatm  ! 

parBldsbjde,  107. 
^inai  anttmia  or  irritatio*  : 

elaotrleitj,  08, 
Spinal  eongtttioit  : 

alaotriflitj,  06. 

argot,  S2I, 
Spinal  deprrftiiHk  ; 

■trrchniiie,  269. 
Spiral  injlawimationi  00. 
Spinal  eanimi^ioti  : 

annalhasia,  130, 
^)»f(ea,  enlargement  of: 

bromide    of    poCaaainm, 
300. 

sold,  57. 

ergot,  830, 
SpoHgi)  gnlHt! 

tannio  kcld,  160. 
Sprainw  7 

■miaa,  4  IT. 

oainphor,  111. 

auuUrJ'i  eitnet,  487. 

iohtbfol,  57B, 

mauaga,  25. 

Tin  agar.  111. 


Statue  epileptieue  : 

Ditrltaof  amjl,  311, 
StOBtalilie  ,- 

oblorata    of    potaiitialB, 

758. 

(Mrboiio  aoid,  SIT. 
Strangury  i 

opium,  170. 
Stricture,  apaemodio! 

anattbatiot,  112. 

belladonDa,  221. 
StrycK^iue-paiM/uing  ! 

treatmentof,  273. 

Calabar  beau,  3B8. 

bromida     of    potanlum, 
209. 

ehloral,  273. 

nitrite  of  amjl,  313, 

tobaaco,  330. 
Suhinvolutian  of  nttna  ; 

ergot,  B22. 
Stiffoeatiae  cntarrk  .- 

IcaaimeBt  at,  780. 
Sunburn  : 

vinegar,  444. 
Suppreeaed  menatruation , 

ginger.  873. 

diaphoretle),  778. 

DoTsr'l  powder,  778. 

alcohol,  7B8. 
Suppreaeion  of  Mrint: 

digitalii,  730. 
Sweating,  exttniee  : 

gallie  aaid.  150. 

ahalk,  870. 

Jaborandi,  785. 

■ulphuria  aaid,  40*. 

taonio  Mid,  450. 
i^mcope  : 

ammoDia,  338. 

aloobol,  349. 

digiUlis,  387. 

elber,  136. 

nitrite  o(  amjl,  313. 
Synopitit,  chronic! 

earbolie  aoid  iqjeotlon^ 
818. 
Syphilie  .■ 

Dltrio  aoid,  496,  S15. 

aitro-moriatla  uid,  lOT, 

maraurj,  534,  511. 

Iodide  of  potawiam,  550. 

iodoform,  553. 

■  ulphnr,  700. 

ood-lirer  oil,  563. 

•arMparllla,  574. 

gaalao,  578. 

obiorate    of    potaalnm, 
758. 

phoapbatea,  568. 
Sypkiiitic  node* : 

emplaitrum     ammooiaai 
oBm  bjdrargjro,  790 


T. 

Tahee  meetnteriea  : 
eod-llrar  o<!,  582. 

TVair; 

■ntbalminllM,  871. 

Tapt-teorm  i 

antbalmintlei,  871. 
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^^W 

^^^H           f aw-  iHrn  r 

T^IMJ/'MPi 

(TrrdraJ  (pai« ,                         ^^| 

^^H                   «tli«r. 

BlDeral  addl,  IH. 

btUadonna,  XU.                 ^^H 

^^^^H                          fOK&l  CDCmfttB,  TOl. 

■luk,  lU. 

(Av«fc>>l<'< .'                                   ^^1 

^^^^1                  ohturar<>rni.  Hi. 

Ibjnol.  «I^ 

nltiato  cf  ttlior,  4T>,        ^H 

^^^H                bnjciVi  fin. 

antinyilii.  AA3. 
tuOaina,  SS!. 

Vrtt     atid      cnUtlu*      airf^^H 

^^B                kauala, 

irran';                               ^^M 

^^^B                          kOOHO.  ST). 

f^Aoffi  pNfH»«Hift  f 

boaaole  aeld,  Ui.             ^H 

nhoijthoriii,  499. 
TW*>rt/ietr  .- 

potuaiuai  •alti.  lit,         ^H 

^^^1                r«ttl«n.  8T0. 

alrabol,  SIS. 

Manairt,                          ^H 

^^^^1                DktB  tarn.  8TS. 

^(Iprrlo,  tiS. 

Ufi*  avid  il'«rA'«i''                  ^^H 

^^^H            y  iiOowiintaaM  tT3. 
^^B                iurpenilne.  lit,  US. 

bvIliulonsB,  SIS. 

b«n(uie  Bold.  Ui.             ^^1 

ebloral,  Iti. 

ca>bonaUDriilbiun,TST.  ^^^ 

^^^1 

cblariaa-KBtar,  HM. 

potuainin  aalU,  TiO.          ^^| 

^^^B         Jfmliirf ! 

eoM.  64. 

aodlDin  aitu,  BA8,             ^H 

^^^H                   bronilntltil  i'Ainphor,ISI. 

Mll^lU  MM,  MS. 

PMfaari*  j                               ^H 

^^^H           fftamit 

diEiuii^  >ae. 

■FMDiC^  A!I.                 ^^^H 

^^^H              Mnnabli  Indt«^  lOi. 

Icbtbjrol,  >'*.           ^^^^1 

^^H                  Oilnbar  boan,  IST. 

•moltw.  U*.            ^^^^H 

^^^^B                bmnlds    at    potanlam. 

ucalhol,  413.            ^^^^H 

^^H 

U. 

Uttriut  lacrrta  .■                 ^^^^^| 

^^^^B                ahloral. 

«rcot,BIS.                   ^^^H 

^^H                InUlla,  SIX. 

Wo«r  o/  ntrvfx  Htrrti 

■Dul    «f    ladUa    ««ra,  ^H 

^^^1                ikllrita  of  kmrl,  lit. 

aololion    of    Bllrala   of 

8U.                                ^ 

^^^^H                  tubafio^i  S30. 

niatgurj.  U5. 

OVriit,  oaawr  </r                        ^^| 

^^^1                      m. 

Woe  V^  toniM: 

CbUa  tamnUaaiTM,  ^H 
obloral.  tM.                       ^H 

^^^^1                aDtipfrla,  Xi. 

at^apiIl^  333. 

^^^H           We-ttDKluam'  : 

Uif^nlioitf  ttfunici 

loJofuroi,  ant.                 ^^1 

^^^H                 aretoD  oblaral.  )M. 

•xijiiata,  Kll. 

C«fra*,  (BitaivtHiwa  ^;          ^^| 

^^^H                 (iliamlun. 

lodcfarm,  !>i3. 

arfM,  »IH.                            ^H 

^^^H          PhM  *«fttti  I 

Ul**ml{<iii  of  lAi  (niH/4  • 

OMa,  rtlarativt  ofi               ^^H 

^^^B                 lima-mUr,  SSP. 

oil  of  turjMDClBi^  IPS. 

ipalliMrj,  SIT.               ^^H 

^^H         To»<iUiii» 

[.7**"  .■ 

^^^^^H 

^^^^1                  tiBClun     at     npil«iim. 

alau,  4M. 

^^^^^1 

^^H 

bitmuth,  4(0. 

^^^H 

^^^H                   BDniiia, 

ban».  DPS. 

earbollo  apid,  SIT. 

FWfaal  eatarrl  t            ^^^^^| 

^^^^1                clilonl  mnnbor,  lOS. 

ahloridt  of  tint,  M4. 

iodol,                          ^^^H 

^^H                cubtiM,  »3T. 

eonluia,  SU. 

hjdnHin,  MS,            ^^^^H 

^^^F                              cloirMv  B?)' 

cbloral.  1U. 

^^^^^^1 

^■^                  ,  pffllilarf.  Sir. 

ebalk,  810. 

obartool.  Ml. 

^^^B                 piorla  aoiil,  (00, 

MtharDLla.  Ml. 

CrinJflUft,  "OS.                     ^^H 

^^^H            TrwHiiw  HimenlJiMi  t 

iaiiorom,  at. 

Yalnltr  Jinan  n/  LHfi;       ^^1 

^^^B                Calabar  baaa,  IST. 

nitnila  or  nionmrjp.  Hi. 

8m  llaiai'CuaaM,          ^^| 

^^H                abloral,  IM. 

Dllrni*  of  iltrer.  4T9. 

r»(»>t  irjc.'.                        ^M 

^^^^H           1\6«ni>f'i>'  h^ngiri§  r 

niltio  ariil,  lU,  81^ 

Caoquola**  Hd*  li^  Ht.  ^^M 
aulpborle  ^At,  4B2.           ^H 

^^H 

aulpbario  asi'1, 4v:. 

^^^^H          AlrRH^j*i~j  1 

tu1|>hataof  ooMier.  473. 
oXlUoof  alDd,  413, 

Vi-trtat  itarit  1                          ^^M 

^^^^B                  m<l-li>ci         &at. 

nlula  aetc  4M.               ^H 

^^^^B                  raoroln, 

tanoio  aold,  430. 

VflPdInifB  ifirid*  p^itoikiaf ;      ^^H 

^^^V                  IqiIuIo  of  antnte.  SIT. 

M(DO>iIal«r,  KAO. 

aloatiol.  SM.                       ^M 

^                  I\ittrrn'i>u>  ilin"*i»a  f 

ohlnHot-waltf,  H91>. 

Toffoaf  (nlarvt ;                         ^H 

^B                           ||i«air>uiiiiba,  USi 

Dixiaini-,  Vii, 

bntuio  kIJ.  »4«.               ^H 

^B                    7V«ior«; 

mid,  tT. 

ibfiDo^  6ti.           ^^^H 

■                           oagharotiCT.  S43. 

p«niian|>niihi  of  potat- 

FowtMa; ;                            ^^^^H 

^^^^                   iwniun),  Hi. 

(lum.  »»4. 

biaiaulb,  4M.             ^^^^^^ 

^^^^L                sD|>la>lnini     anmoBiaol 

Vitit'^l^'«t  wvT^fifig I 

ipMaooaaab.  6tlS.             ^^H 

^^^H                   «uio  bjitnrurtVi  TV'- 

)tl>Dr*uill.  'Sr. 

pruwie  a(li4,  43  T.              ^^| 

^^^™^                bf  onrlne.  III. 

nmnXtJ  JnttKtt*  I 

opiam,  I4A,  17^                ^^H 

F                    Anpaai'r^I .' 

pboapbalta,  tU, 

oxalal*  ut  oatiun,  IT).     ^^M 

■                         aaarDllrla,  lift. 

Crvrnin  i 

llnio-irataT,  SCI).                ^H 

H                            antmailH,  BTI. 

ebtoml,  IS}. 

roMrda,  6If .                     ^^H 

^^                     Typhoid  ft^Br  ; 

opium,  int, 

oacbetio  aoid,  tlT,             ^^| 

Tiliaiffao,  cHHTiH  f                  ^^H 

^^^b                 aluohal,  MD. 

JaboraiiJI.  T»l. 

•OMlM.  UT.                                   ^M 

^^H                ei. 

nitr''itljr<T«rin,  31^ 

Iraalincnl  uf,  AHl .            ^^H 

^^H               JaboraadI,  TM. 

Vmnic  coMVH/iieii*  .• 

Yomilfti/t/ ^"f»aHef  I           ^^M 

^^^H               «ll  or  lorpaDtlaa,  161. 

obloral,  IM. 

aioonili,  43T.                          ^H 

^^^1               dlEiUlif, 

aooolle.  4Sfl. 

breiald*    of    wMMtlsai,  ^H 

^^^^1                  veralniu  rlrida,  4D8. 

3»e.                          ^1 

^^H                •aliaylO  add,  0». 

bromid*    of    pataaaluiu, 

IpeoBooanba,  4SS,             ^H 

^^K            mJoi,  au. 

ns. 

aulat*  of  otrtwB,  4T).    ^H 

^^^^^^^^^^^^^^^^^^^H 
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w. 

Varff .' 

nilrla  ftcid,  495. 

prnpaiD,  EB3. 
Wiiti  netlliiig  : 

Dod-livnr  oil^  A01. 

ftufalids,  IIS. 
AatipyriDt  fl^i. 
nmphor,  121. 
bclladonns,  S2i. 
hjoaoiDfl,  £-11. 
gfllflflmium,  3Zt. 
bramida  of    ammoniun, 

303. 
•hlDrol,  les. 


ooalnm,  332. 

arMDio,  S23. 

rMorcin,  327. 

quinine,  6U1. 

grludeliu,  79S. 

argot,  B21. 

oil  of  smber,  123. 
Wittttr  cowfh  .■ 

■trrcboiDa,  270. 

terabcDa,  303. 
Wormt : 

ftDthaliaiDtica,  BTl. 

etber,  I3B. 

iiiario  Mid,  BOS. 
Dro«d  tnemtit*,  702. 


kloobot  droaticig,  3SS. 
carbolia  acid,  017. 
■ftlicjlio  Bcid,  B38. 
aarbolmtad  oamphor,  13% 
ahsrcoBi,  SS5, 
aiobaroCicB,  SIT. 
pannkngoData  of  pobu- 
■imn,  864. 

carbolic  Kold,  BIB. 

Y. 

TtUov/tvtr : 

■ntipfrlu,  853. 


THX  XHD. 


Pmhteo  n  1.  B.  LirriKOTT  Cohpuv,  Phiuoumu. 


J.  B,  Lppincott  C 


OMPANY'S 


CLASSIFIED   LIST  OF 


MEDICAL  UND  SURGICAL  WORKS. 


ANATOMY. 

AfiVKWm  llniw.  »  r>  I  llMKllhHik  of  ITao- 
tloA  Atuuioni.    Wllh  Illu*lnil[«iw    Drraiul  IW- 

um.Krritia.   i^i>.  aoui.aun. 

AI.LKX  itlwflxw.  H.l>'  Oulllun  t>rCom|«n- 
tlTc  AnaVimx  and  UiMl^al  Znjloij.  Aicanit 
£<lithn.    Svu.    Kilncluili.t'j.W 

HOI.LIKrR  rA).  AiMdnmr  or  Ihc  lluin*ii 
B-»li.  Tmiiilauil  (rum  tbt  'icnun  tn  J.  H. 
Da  Com*.  U.O.      Wllb  S16  WuuJ<.-|il>.     Ova 

■.EinV  iJ'arp)!,  H.R..  I.L-D.i,  An  ICIrmMiMrr 
IVxi-liiii'k  tHii  tliimaii  Aiiatrtiitjr-    t-ntUrti/  AVv 

Jti'p'J'i",  Willi   mBiiy  Sew  llliiMr»ll«iin     *««, 
^tm  tiKth,  Kra.    Sliccp,  KiA 

mi)llT<l!«  19. 0„  M.D.V  An  [Diulnili.^  Orilrin 
ot  lliimnii  Analnrmv:  ^'prrjiil,  c;vtiirnk>.  and  ill. 
cMHnpmi.  wiibWlilitutnitotu    libjaiai'o. 

mt'MAKIWMW  IT.  '■-  VV\  Klrmmu  of 
lliimin  Aniii'.mr-  (i*ii[<nil.  l>rHTr[t>ti<rB.  anil 

I'rac-tlral,      vSrA.nrf    »itfrf4fl.    JLvyImm    and    Klb' 

larico.  HIV,    aotn.tt.<n. 


MATERIA   MEDICA  AND 
THERAPEUTICS. 


BAHTHOUtW  (Pn)f  Rol«W,  AM..  M  »A 
Maijiial    ff    KxpiHlixinallc    MciIUalluii.      Mw 

mnii)  ^.'Il(i>■  (•  jMnxiruiiuii. 

rnr.XIJI^BtinhoUiJJ.  ANnrriUli  In  Eloe- 
ttiol  TUurnin'Utm  F'JI\  FAiti-M,  Arniial  unit 
Vurrrrtnt    I'iiixi.    lUIra  i^liilli,  »i  lOt 

. —  A  PDHij-lrUi  Wnniial  nf  CIvplru-TlicMtWUUrii, 
tiiil  ■  Bili'f  TfvultH.  ifii  Aiiabuny  and  Pli)*- 
Icilcvy,      Third  tUliltvt^  Kmittl  iiihI  CbntiflM. 

I1luiiit>lt''l.    Jtxlra  clotli.  K.m 

ll«RT1»IIOII!(Ellr<frr.  Mr>.)     nWivriii  an<l 


MAKMAX   (O    F..  M  D 1. 
rii)>li>l.ii;iu*l  aiiil  Tlini 


gihilialiv  o(  <tulnluv. 


A   TTtntlte  on   llic 

fauullc  avUnii  irf  l)>c 

I3mn.     aoth  Daxlbl*. 


■ILBV  (Ji^lin  <'..  A,K..  M.D.).    A 
MaWHo  Mtdim  anil  ThfnMiitli!*. 

or ^EudvuiL  »Ti).  cidUi.fiMn. 


_-^-,-  Of 
nrlhauM 


^^B  nmriiKi.i.cnio  i>.  ii  nt    Mau>ni  Mriirpa 

^^V     ai><l  Thrn»<><lio.     .Vrtr   MMuH.  JUci^iil  iIihJ 

L 


I'XITB*     BTjITKII      BMPKTfMATOnV. 

y-wOUUm.  Blli«iltiyn>a.ll.(r,\v\.:ii.  jn.irn  , 

P  ltaHIINmM.Bn'll'(Hl<»tl'.«Atm.>.H.    .S'l/VflllJtJ 

filirwn.  Sixk  EilnicluUi.tTfld.'  nJicciv  nufJ.al 
■■■If  Kuuia.  WW  A<if  of  lb?  al»iv  KilMl 
witli  P»teat  IoiIbi.  aiMlliuiial,  (I  lO.* 

Wfran  (Uco   B,  Mil  I.     A  TtvBlM  •>■>  Tlienf 
uutlu  anil  Pharmaiulonr  or  Uitrrrn  )lnl]iii,J 
iMnlEdMnt.  Jvata.   Si&   CloUi.iUUU,  (Uivopi] 
IWO».  "^I 

WOOn  (II   r.  M.l>..  IJ.D.).    TMfVpnilha.    lu 

PMiiclpla  iriil  lYm-niv.      A  Wi.ft  .iii  Unllral 
Arviii'i.iK,   I  ■'  I.I. 

kpftn-H.v  L 
alitl  ninl.'' 

ntt.  ctom,  K.w.'   ^i.ivii,  ».■' 

tljIlO." 


I  vTK. 

Half  KumU, 


^AU<X  I 


PRACTICE. 

AtTHEK   iWnilain,    U  I).l      niitlinn  at 
Sptvntv  and  rncUveof  >l«<llpliiii.    I  i»l.    Wva. 
Lloth.  (^.(a. 

AMHIirilHT(J.>i>n.Jr.»  l>  1.  IiiJiiHwa  of  lh« 
KtiiiH'.  tlivit  tUliuluvir  aiiil  I'niituiciK.  tuna 
duil..IiJO, 

DA  1'0«TA  [i.  M..  U.n.k  M«<llnil  nlainiv  _ , 
Htlli  N|>p-|iil  ltthn-t>ii  la  NfiMb-al  >I*.|ifimii^ 
Nm'A  t-Mian.  Jbllanl,  Willi  Diinicmiit  Kll> 
Kiaiiiici    svu    <:iuUi. K.oo.*   iilivcii.  r.ov.> 

■  lAttTMIKIKMr.  (tlcntr,  Mill  TliP  l^iall* 
AilTjxvi  nii'l  '.iiMc  !■>  Itir  HiHli^riic  <:liuil.  A 
coiiflH  llaiiil  IfcNik  of  l>niDtMlp  Uollcin*.  JIte- 
(AatoMl  AMarptil:    IKino.   Extrarliilli,  IlifsUM. 

BBEVKR  (J.  K,  W  r>  I.  A  t^clli'al  TnallM  on 
IbuneFVTcr.    lixaa.   Uutli.  ll.'W. 

McrxabiM  [J.  it^x.ii.).  A -«r>u-m  r.r  MMii- 

clne.  Mto,  ritrutmima,  Viil.  I.  (li.viikti,  Iii» 
KttUL.  Kxlra  t:l«Ui.  W".*  I^lin-i.,  llo.i"" 
V<il.  II.  UlTAI,  t>l>KAH>.  .Vfnmrf  *>l.tH.ii.  »:». 
in rtulii, CliU.*  Ahiwiy giuiW.*  Vol.  rji  i:-s- 
■ttmnm  Ii«-Jti.  binuai*  twilutu-t  m.  i-p, 
XI.  9M.      Bum  oTirth,  WliO*     M.!-.'!),  »l'ifii« 

V'll.  IV.     r.\VT«IKl!I'l  iJHU'lJ't.l'  Tin    llriHT. 

Si'i.    Cl.illi,  K.-OU."    Sli«'|.,  V^m.'    V.jI.  V    n,m- 

tlrllnx    tlifi    Wnrk,      UntL.    Didkaiu.      fino 
luiii.  KUi.*    Alicep,  liW.* 

WIIJMIM  Oumn  v.  Tt.VX  rilulnil  CbUVt. 
lit  (liari-.  Ill  Ul>1vl  nirni.  »\M.  M  b^  II  luchoa. 
l-Ff  Tilocli  ■•(  Hi  CiiailJi.  '.•'  wiiU." 

WOOD  ('>>'  B.  M  n.1.  rrirllvn  i>f  Mdtfne. 
MffA  f.'Il'Mn,  f>i'.i>l>n'  1  viiU,  Kill.  <'toib. 
k^OU.  ]frrti;(T«  nii.l  AiMtvhcv  ^«crvii4  /jlin'va. 
Sro.    <;i>)lli.  iajQ(k 


WOOD  (H.  C.  U.0„ 
Kilni  doth,  KJVl 


LLJ>J.    On  rcvor.    4(0. 


—  Thennk  r«»or.oTSuinlio*».  Award«<t  ttio 
hHlMcn  Prln  «r  tUrranl  L'nlrcnlljr.  lino. 
Kxlniilolk.lt.». 


M.  U.  I.IPPIXt-«TT  OVMFASr.  rl'UI.I»Mi:ll't,  rUII.ADELrlIIA. 


MEDICAL    AND    SURGICAL    WORKS. 


SURGERY. 

AO!>EW  (D.  Haj-es,  M.D.).  The  Pflnctplei  uid 
Practice  of  (>ur^ery.  PrufimcJy  IlliUstmted. 
ConJiilele  In  3  vols.  8vo.  Kxira  cicicb.  per 
voluiDG,  fr.Sa*  tslieep.  per  vulume,  KM.' 
HiLir  KusjlB,  per  voluoie,  is.UO* 

ATLEUIWaaliliigloiiL.,  M.D.).  Geneisl  ^ndDir- 
rereiitiHl  Uill);llu^iB  uf  OvBiiati  Tumon.  with 
Spocidl  K^feri^ntje  lu  tUa  Operation  of  Ov'url- 
oEoiny.    Willi  IliiUilnilloiti.     ISvo.    Clulh  cilra, 

ta.ou. 

niEULAFOV  (Georges).  PneumatlG  Aspira- 
tioa.  A  TreMise  on  Vie  Pneumaliv  Atplrslion 
of  MorbW  Klllida.  Crown  8vo.  Eitia  cloUi, 
HDO. 

EVE  {Paul  F..  U.D.).  A  CollGCllon  of  Remuk- 
ftble  Canes  la  Surgery.    8to.    liheep.  tS.DU. 

HEATH  (Chrti-topher,  F.R.C.S.).  A  Dtctionary 
of  Practical  Surgery.  By  VariLiu?  British  Hus- 
pilal  .surgBuns.  I  ml.  svo.  Extra  cloth,  *3.Su,* 
Khwp,  SB.&O.* 

HOPKISIS  (William  Bftrlon,  M.D.I.  The  Roller 
BamJngo.  With  lil  List  rat  ions,  and  full  cllrectiona 
for  various  melliods  of  banciagiiis.  L!mo. 
Cloth  Qexible,  tl..&.* 

JTACKHON  (John  D..  M.D.).  Ligation  of  Arte- 
ries. An  Uperatlvc  Manual.  Frum  the  French 
of  L.  H,  Fabaeedk,  with  numerous  Engray- 
Inga.    l^luiU.    Cluth  limp,  ii-d  edgts,  11.26. 

l.EE(B.,  U.D.J.  The  Correct  Principles  of  Treat- 
ment fur  Angular  Curvmure  of  the  Spine.  A>w 
£dUiim.    Wltli  llluvlratlons.   12mo.   Clolh.tl.OU, 

HACLEOU  (i:.  H.  B..  M.D.).  Notes  on  the  Sur- 
gery uf  the  Crimean  War.  With  Kemarkson  tliG 
Treatmeut  of  (iuiiehot  Wuuuds.  I21110.  Cluth, 
tl.M. 

M AI.OAI»>~i:  (,I.  F.,  M.D.).  Treatise  on  Frac- 
ture>-  WlEh  lilTi  lEluslratldiis.  TnuiKtulcil  rniiii 
the  French,  wicii  N^<lc4  auil  Ailclitiiiiis.  I>y  JuuH 
H,  Palkauu,  M.D,    bvo.    Shtcp,  fc.uu, 

MORItIN  (KilHln,  M.D),  A  Praclicnl  Trcatl-e 
on  Shock uAerSur^lcaUtpi'nulonaaiMl  Injuries, 
with  li-[iei'iHl  itcfeiviii'c  Ui  Siiotk  alicr  IWLlttuy 
AcciileuLs.    ll'uio.    Extra  clothe  91.2a. 

HOKTnv  wn  nvTtvn  NrHCERV  m 

tlie  IVdn-ylviiLilLi  Hn-i^ual.  Beiiig an  Epitome 
of  tiiv  I'mclifC  III  llic  Hitspihil  sutcc  17J6,  U>' 
Will,  Hunt,  Jl.i'..  anil  T.  U,  Morton,  M.l).  Bvo. 
Extra  Clijlh.flllii, 

PAfK«RI»IJohnII..  M.D.|.  A  Uflnd-Bnok  of 
Opi;rjalve  ,Sursi,Ty.  With  hi  Stfel  Plates  and 
iiumcrtni-s  lllu-sLrjitlolis  oil  WuoU.  8vo.  Cloiii, 
(a.UO.    Sliecii,  S.'..7j. 

HAVRE  (ixrwi.i  A.,  ^t  D.),  Spinal  Diseases  and 
Spiiiiil  ("urvalure.  Their  Trcjilincnt  by  Sii>pcii- 
tton  and  ttitii.-.c  of  the  Piaslerof  i'arisBauiliu;i.', 
Handsomely  lllu*,trJile<i  \%ith  t'hotuj^raptis  from 
Kature,    l2mo.    liMra  clotii.  S4.00." 


STROMEVERA>~I>F»INARril  ONOl'.V- 

shot  FracMirC!^.  (m  ilie  Frarlures  of  iLoiie,^ 
oceurrliig  ill  <ju]i>liijt  Injuries,  hy  Dr.  liOiiiii 
StiomeyiT:  mid  lti>erEioii  In  (iiiiisliot  liijuriua, 
by  l>r.  Friedrk'h  K-,march.  IJiiio.  Clolh,  7j 
ceulJi, 

BYME  (,Tame,=.  F.R..';.E  I.  The  Principles  ami 
Prat-liee  of  Sur.-irv.  VKnn  Ihe  FiRli  London 
Editiun,    8vo.    Clutli,  82  M. 


DISEASES  OF  CHILDREN. 

A    CTt;i,01*.,EDIA    or    DISEASEH    OF 

Children  and   tlielr  Treatment.  UeiUcal   aiid 
Surgical.    J  vols.    Lameocuvo,    Edited  by  J.  IL 
KtATISu.  M.U.    Sota  bg  Subtcriplioii  Mit^. 
EBKRLE    (John,    11. D.)    and     .VITCHBLL 

(T^iomaa  D„  M.I).).  A  Treatise  on  Ihe  DIhea.-*! 
and  Physical  Education  of  Ciilldrcn.  ft.Bt1* 
Edition.    With  Notes.    Bvo.    Sheep,  SS.JO. 

TAYIX>R(C.F.,  M.D.I,  Infuilllo  PnralyslMnd 
lis  Attendant  Deformities.  ]2mu.  Pitpet,  TS 
cenu.    Cloth,  tlJJO. 


VENEREAL  AND  SKIN 
DISEASES. 

DAMOjr  (Howanl  F.,  M.D.).    The  Neumses  ol 

the  bkin.  Their  Pathology  and  TreiimenL 
Bvo.    Clolh,  K.OO. 

The  Structural  Lesions  of  the  fkiu.      Theil 

Patliuioey  and  TreaUuciit.  lUustniLHl.  8va 
Cloth,  K.oO. 

DVilRIKe  (lyiala  A..   M.D.).     Atlas  of  Skin 

Diseases.  With  Descriptive  Text,  ijuurlo.  Half 

morocco,  ti"i.OO.* 
A  Practical  Treatise  on  filseaaes  of  Ihe  ftin. 

Illuslraled.    Third  ftniiril  KdUiuit.    Evo.    Eilra 

dothie.OU.'    Sheep,  »7.UU.« 

UANMnNn  (William  A.,  U.D.).  I^inre*  on 
Venereal  Dibeasea.    8vo.    CluUi,  i'2-iMt. 

JAKMCII  IDr.  Rudolph  Ton|,    A  Text-Book  of 

Clinical  Diagnosis,  The  B»etertol<«lial,  Chemi- 
cal, and  hilcroscoplcal  Evidence  of  Iri^ease. 
Translated  iTito  English  hy  Ui.  ('ngney,  of  )■[. 
Mary's  Hospital.  London.  ^Mih  liluBinkiluiu  Id 
Color.    1  vol.    gyo.    Cloth.  86,50. 

JAniEMOW  (W.  Allen.  M  D„  F.PC,  P.E). 
Miicaacs  of  the  Skin,  A  Manual  for  Practi- 
tioners juid  Students.  Tllu>traled  witb  WoDd- 
ciili  and  Cohtreil  Pluies.    i-vo.    Si.ftU. 

I>,-TER\ATIO.VAI,    ATI.AM    «r    R.IBC 

J^kin  l>isi'ii.«cs.  Edited  liy  Malioi.h  Moiikis 
1/indoiK  1'.  Ii.  <  N.NA.  Ildiiibur^:  H.  I.p.iolE. 
1,111c  ;  and  L.  A.  Dt'KHlNo,  of  Phi1ailel7>hla.  .\ 
Periodical  publication  cnn^i?^lnl:  of  two  "r 
mote  parts  per  year.  iJirirc  folio,  (oli.rid 
plates,    t'vr  saii:  Ihi-vunh  At/tiiU  ovli/. 

nnrl.AREX  (P.  ![..  M.l'.l.  Athis  of  Venereal 
Di.seiifcs.    4iu.    Half  Ilusaia,  ts>.<u. 

MOKCiAN  IJolin,  M.D.).  Pnicticnl  Les.-.iin'^  in 
<'oiiUL^Ioii.-i  ]li>i'ase.s,  i^lYly  roli>rcd  and  pUiu 
lUu^trutLuiis.    121110,    Extra  cloth,  ti.T.'-. 

WOOnilEAD  (r^  .'^Inis,  M.D  .  K.R.C.P.Kd  1  and 

HARK  (ArlliurW..  M.H.,  C'.M.l.  INtii..!!.-.:!!',!! 
Mm'.pIoh-v.  An  Kniiiilrv  into  ihc  Eliolo^v  of 
lii'fiflivc  Jii-fascs.  Si'iiiou  1..  M.  lln-is.  ftlth 
6u  1 1 lusl rations.    Bvo,    Extra  ilutli,  iy.uu.' 


ORGANS  OF  DIGESTION. 

rHAPnAK  (Joliii.  M.P.V  Dlarrhipn  and  Chol- 
ci;i :  their  tjrinin.  Proximate  rnuM.-,  Niid  Cure 
tlinmuli  the  anericy  of  the  Xervouh  Syf,t<-m  by 
nu-ini^  of  Ice.    liiino.    Pai-er.  2.'i  ii'iit&. 

liiiirrtura  and  Ciiolern  :  Ilielr  X.iiuri-.  OrlEfn. 

and  1>i'nlmeTit  Ehroui;h  the  n^oiicy  fi  the  Nt-r- 
vo us  System ,   ^cuHd  iyrtiim.    l-vo.    L'loth,S;;.75. 

EVRK  (Sir  Jamc",  M.D.V  The  Klomach  and  iti 
Infhculiii.'i,.  Sirih  iUilian.  lilmo.  Cloth,  £U 
cent.'. 

HARTNHORNE  (Henry,  M  D.V  Chnlcm.  Ita 
Saiure,  Preiention,  and  Trcatmeiii.  l'a[ier,  2i 
cents. 


J.  R.  LIPPINf'OTT  t'OMPAXY,  PURLIMHERS,  PHILA  DELPHI  A. 


MEDICAL    AND    SURGICAL    WORKS. 


PHYSIOLOGY. 

BKSSETT  (Jnhn  HuxheH,  M.D.).  Tesl-Hoot 
<if  E'hjrMuIney ;  Oeiitrii],  Sptclal,  mid  PracLlcal. 
Illu>1r>Lti:il,    IL'mo.    I'lutli.  (3.00. 

HAMMONn  (WIlliBm  A..  M.D.).  SiM-p  >nd 
ils  DerauijcmtiiilH.    I'-Oao.    Extra  cloih,  tlM. 


DISEASES  OF  THE    NERVES 
AND  MIND. 

SI,'«'HHA7lf  (T.  R.,  M.D.).  InsBiiity  In  Its  Mcd- 
ico-l^Eni  ABpecls,  Svo.  Eiira  olotli,  KM' 
Sheep,  fi  50.- 

BRAMWCI.L  (B;mn,  M.D..  F.R.S.R).  Iiitra- 
crAIJlJtE  Tumim.  Ilfi  IllustratloiiB^  270  puges. 
Svo.    (.'hull,  U.»i. 

EARI.R  (rilnj-,  A.M..  M.RI.  The  rurnbilllr  of 
Initaiitiy.  A  r^iieH  of  biuilit^.  I2mu.  Extra 
oMh.Si.M.* 

OORTOX  (I>,  A.,  M.D.L  Menial  Hygiene.  An 
Essiiy  nn  the  Principles  of  tlciital  Hyxlepe. 
12niu.    81  .;,'>. 

HIRKBRIDE  (ThoinnK.  M.D.I.  TTospKalB  fbr 
the  IiibiLiie-  Sj-tti'ui  IjtUion.  AVith  Kevlslonji, 
Atldiiliin^,  and  new  lUuBtralluii*.  Svo.  Extra 
cluih,  9J.00. 

MILLS  <Cha.«.  K..  >f.  D.).  The  Nun-lne  and  Care 
of  the  Nerroua  and  Uie  InMnc.  I2i»0.  Clulh. 
tl.iu. 

niTCHELT.  (».  W.,  U.D.).  Injuries  of  the 
Nerves,  and  their  Coiistquences.  Hvo.  Extra 
chMh.  $3.00. 

MTEWART  (Pmf.  Thomas  GraiiiEer.  M.D.. 
FKC.P.EH,  F.il.S.E,),  l)l»ensc»  of  ihc  Nervous 
^VHleni.  Pri>ni8vly  ItlusiratiHl.  8vo.  Extra 
cloth,  W.00,*« 

WOOI>  (II.  C.  Jr..  M.D..  LL.D.).  XervniiB  nis- 
eiiseB  anil  their  Dlii>iuo«l!t.  A  Treatise  upon  the 
Flienomeiiu  pivjduee'l  hy  DIseflHcft  of  llie  Ner- 
vous System,  wllh  Ev]>eelftl  Keferenoe  lo  the 
lieeoBiilli'm  of  tholr  Causes,  sto.  Extra  elacb. 
fj.W.*    ShL'ep,  t4.au.* 


CHEMISTRY. 
RVirTn.np^DiA    or    <-iif.mi»trti 

ThOEiruILCiLl.  Practloal  and  Anul)'1ie]Lj  :  ns  ap- 
pilfil  to  ihp  Artu  and  Hiinufttrlniv«,  Ky  Wrilein 
of  hjiiilnencc.  Profuwly  and  KaniltKiniely  llhn- 
trrtte^l.  f 'oinpleie  tn  two  vn|ume».  ftvo.  Cloth, 
SI.'i.W.     Library  Sheep,  I1S.0O.     llulf  Turkey. 

RAND(B.  Howard.  M.n.).  Elements  ofMedieal 
l'lJvUJi^I^y.  Illustrated,  l^hau.  Extra  cloth, 
Si.!"),    t-heep.  tl.W. 

WORKMIY  (ThpndoreO„M.P.,  Ph.n.,  II,  Dl, 
MIcToChemtslry  of  IWsons.  Itii'hiclini;  iheir 
rh^~^lol'>£ital.  ralhologlcal.  ai^il  l.i'L-ikl  Rela- 
Hous.  A  .Vnc.  RrriKd.  awl  fMaranl  fililion. 
With  N<iw  Illn>Iratlons.  Lotve  avo.  Extra 
cloth.  S7,50.»   Sheep.  M;*.* 

WIIRTZ  (Ad.,  rrofeaaof  of  Chemistry  at  the 
tcnle  dc  Mideclne,  Paris.  Mpmherof  the  Iu?ll- 
tnie.  ete.i.  Elements  iit  Minlerii  r^heinisrty'. 
Translated  and  Edited  by  \Vm.  H.  (iRUKSK,  M.D. 
^'/•w  RdUUm,  1  horfmihlj/  ftepisftl.  Prufusi'ly  Ulua- 
traled.    I2mo.    Cluth.  t2.M.*    ^hcep.  tiJlO.' 


DICTIONARIES. 

HKATH  (Christopher.  F.R.C.S.).  A  Dlcllonary 
of  I'racLlial  SuryiTy.  By  Various  British  ilne- 
pllal  l^u^geollB.  1  nil.  Hvu.  L'pwaril  ut  2000 
pages.    Extni  cloth,  (7.50,*    Sheep.  M.W.* 

THOBIAN  (Joseph,  M.D.,  LL.P.l.  A  Cdiaplele 
I'muouni'iug  JleUiral  Dictionary.  On  the  hoslt 
of  Tliomas'a  "(.'oniprt'heusivePronouui'ing  Med- 
ical Dictionary."  Imperial  Svo.  M4  pages. 
Extra  cluth,  tO.UO.*    Sheep,  je.OU.* 


NURSING. 

BRDEN  (E.  T.,  M.DA  Outlines  fbr  the  Manage- 
ment iif  IHei;  or.  The  ItegulBtluii  iif  Food  to 
(he  Ke<|Ulr«nicnlivof  Henltl)  and  ihe  Treatment 
ol  l>iBeaAe.    l2mo.    Extra  cloth.  Sl-OU.* 

BURNETT  (ChnrlcB  H..  A.M..  M.n.l.  DJscasea 
and  Injuries  of  the  Ear,  their  Prevention  and 
Cute.    limo.    Extra  cloth,  tl.OO.' 

CHAVASHE  (P.  H.,  M.D.I.  Advice  to  a  Wife, 
and  Advice  and  Couiist^l  t^i  a  Mother.  Three 
volumes  In  one.  jVnu  EdUion.  12mu.  Extra 
cloih.  S2.U0. 

QETCIIEl.!.  IF.  H..  M.D.).  The  Maternal  Man- 
agement of  Infancy.  For  the  Unu  of  Parents. 
ISmo.    Cloth,  30  renin. 

HANn-BOOK  AF  KrRXINO  (A).  For 
Family  and  General  Csc.  I'ubllHhed  under  the 
auspi'^es  of  the  Connecticut  Training  l^chool 
lurNunies.    Vimo.    Extra  cloth,  Sl.So. 

KKATINQ  (John  M..  M.  D.V  Maternity;  In- 
fancy; Childhood,  The  Hygiene  of  Prvguancyi 
the  Niirking  and  Weaning  of  Infnnts:  the  l^aie 
of  Children  In  Health  and  DlfiCBMr.  I2dio. 
Extm  cloth,  81 00,' 

MILLH  (Chaa.  K.,  M.D.).  The  Nunliigand  Cam 
of  Ihe  Nervous  and  the  Insane.  Extra  cloth, 
Sl.OO.' 

niTTHKLI.  (».  Wdr.  M.D.).  Fat  and  Dlnod, 
and  How  10  Make  Them.    IGmo.    (loth,  tl.BO.* 

NuTw  and  Pallenl,  and  (Mmp  Cute.    Two  E»- 

sajs.    ISmo.    Cloth,  so  tciils, 

WILftO?!  (James  C,  M.D.).  Pmetical  Lenoni 
tn  Nursing.    I2mo.    Extra  cloth,  81.01). 


DENTISTRY. 


ABTlirR  (It..  M.n.,  I>.nH.V  Treatment  and 
I'nvention  of  Peiny  of  Ihe  Teclh.  A  rnirtlcal 
rimI  I'lipular  Treatise.  .V)  lUnstrallons.  ICmo, 
.V.ii'  fitiliuri.  Sirincd.    Kilra  cloth,  il.25. 

eARRETHO'ir  (J.  E..  Jl  II,.  r.n.S.),  a  Synem 
of  Ural  Surgery.  Illustrated  with  Reel  Plales 
Buil  niimcnius  Wnod-Ciiis,  Xca-  and  KuUirgfl 
EdiliMi.    Svo,    (lot)],  fJ.OU.    tihecp,  EIOOO. 

nKREHITII  (I.,  v.,  M.I>„  D.D.S.).  The  Teeth, 
niid  Uow  to  ^Bvc  Them.  Ifiiuo.  Extra  cloth, 
il:S,. 

SHAW  (!>.  P.).  Oilonialgia.  commonly  railed 
Tonihache:  Us  c:Hu?=e.>,  Prevention,  and  Cura. 
Iflmo.    Extra  cloth,  81.'^. 


J.  B.  I.IPFI1IGOTT  coapAirr,  pcblubebs,  priladelphia. 


MEDICAL    AND    SURGICAL    WORKS- 


SPECIAL  ORGANS. 

CAMPBEI,I.'H     EXC'ITO.SECIIETOKT 

Bjaent.    Hvo.    cloth,  t1 .00, 

LAIiriMII.T  (E„  M.n.J.  The  Kcfnrtlon  tnd 
Accoaimudulkiii  nf  the  Eye  and  their  Anoma- 
IJes-  Translated  under  the  auLhor'n  bupervlalun 
by  C.  M.  Wplvee,  M.A„  M.D,.  Albany,  N,  y. 
WIthu;  Illustrattotia,    Hvu.    EilriLclulh,  tiSO* 

BVHII  fJomcs.  M  D.).  The  PLllosophy  of  the 
Human  Vulcu.  Sermih  Editioa,  Iteoiaed.  8vo. 
Cloth,  »a,65.' 

SCIIECII(rhiI[p.M.I>.).  nu-cnscsor the  Mouth, 
Throat,  and  Nrise.  Tranttaled  by  It.  U.  Blaikik. 
M.D.,  F.R.C.S.E.  With  lUua [rations.  Bvo,  Extra 
cloth,  ta.oo.* 

SrHWeiGGER   (Prvt.   C).      Hand-Book   of 

Ophthnlini>li>uy.  Tninslatcd  by  Dr.  Fdrteb 
FaBi.EV.    lllii!!trated.    Svo.    Cloth.  t4.iJ0, 

TVRXBCf.I.  <l.(liirencc.  M.D.).  A  Clinical 
Mdiiuel  of  Dtoases  of  the  Ear.  Second  SrpiKd 
Edition.  In  one  handsome  octavo  volume  of 
over  .100  pneea.  With  111  lllustnulons.  Eitra 
cloth.  St.OO.* 

lmi>erfect  Henrinn  and  the  Hygiene  of  the 

Ear.  Thinl  Eili'itn.  With  IlliistnilloLi).  Idrge 
Svo.    Extra  cloth,  fi.M. 


EPIDEMICS. 


AMHTIE  (Frar.cls  E..  M.D.).  Notes  on  Ept- 
derolL's.  For  the  use  of  the  Public,  Edited 
with  American  NiiIcR.    l2mo.    Clolh,  ISceuii. 

SMITH  (Routhwond,  M.D.)  The  Common  Na- 
ture of  E|jldf:niLcs,Qn'l  their  Relation  toClimnie 
and  (.'iriliEHiiiiii.  EilUod  by  T.  Bakpr,  ¥^q, 
limo.    Cloth.  $l.."iH. 

BTII.I.K  (Alfred,  M.n.t.  i:|.idcmic  or  Malignant 
Cholera,    lilnw.    l'n|itr.  aoci.-ut». 


PATHOLOGY. 

PACKARD  i.Vihn  II.,  M  K.l.  Lf<'Uireji  nn  In- 
iliinimiillou.  lloli>Lt  tlie  lir^t  cmrnc  dcllviTi'd 
bi-fiire  ilic  C.jilf^'L'  of  rhj-iiciiiiis  i.f  I'hllndcl- 
nliiH.  iiudiT  l\w  bi'oiicM  of  Vr.  ilfilier.  Viioii, 
CIulli.  Ei.''i, 

MTIRI,l\'n  MVlllliim,  M.n.l.  A  Tcxl-Tionk  of 
I'raclli'al  lliklolipiy.  Willi  30  Oulliiif  I'Ules. 
1  t'oliNrt'd  rlalc.  iind  27  Wootl-Engnivluga. 
Quarto.    Kxlra  Cloth.  S-I.-'W. 


PHARMACY. 


BEHIJrnTOX  (I,  p..  Ph.i;.).  a  rrnnico  of 
I'harnnicy.  r>t'^ii;ii*'d  iis  ii  'iuidp  In  Ihc  I'hflr- 
mjLrlst  and  riiv^ii-hm,  luul  n  Tcxl-lio4ik  for 
Slndeiil!".  Willi '.iiHi  lilo^lnitlDiis.  Mo.  Ejtrn 
cluili,  SK-On,"    SUfi'ii,  Si'  'j".- 


ORGANS  OF  RESPIRATION 
AND  CIRCULATION. 

liUTCneR  (Addbon  p.,  M.D.).  rutmonary 
Tubt'rculoeii :  Its  Fathnlogy,  Nature,  i^vnip- 
tomi,  Diognoala,  prognoils.  Causes,  HyWieiie. 
and  Medical  TteetmeaL     Croiru  Svo.     ^iira 

cluth.  K.OU. 

OERHARn   «W.  W.,  M.D.).       The    DiajtiioM*. 

Pathology,  and  Treatment  of  llic  Dir«iu<es  of 
the  Chett.  /buriA  Edilitm.  Srvitai  and  iTu- 
larat<t.    8vo.    Sheep,  tJ.OO. 

HOPPB  (Dr.  Carl).     PerruKilon  and   Ausi-ulta- 

(lon  as  DIaKnuEtic  Aids.  A  Manual  fi.r  Sludenti 
aiid  Pmctitlonenf  of  Ikledlclne.  I'tuiislated  by 
L.  C.  L:tNE,  M.D.    12mo.    Extra  cloth,  M)  cenit 

BOBeSTN  (John  B.,  A.M.,  U.D.).  ranrmleili 
of  the  Pericardium.  A  Considers  tloii  of  the 
^nrtilcikl  Treatment  of  Pericardial  Effbaiuiia. 
Illustrated.    Bvo.    Eiln  cloth,  VI.25, 


MISCELLANEOUS. 

BA  NTl  KO  (William).    A  Letter  on  Corpulmre. 

aditresKcd  to  the  ("ublic  Elcrctilh  SditioK. 
tSmo.    Paper,  !!>  cenla. 

RIQEt.OW  (Horatio  R„  M.D.).    Gynscolndral 

Klectro-TherapeutlcB.  Cai<es  and  Kcpi^ns  of 
Tumors  of  the  lllenia.  Ulacasoa  of  ilie  Oi-arie« 
and  Tubes,  and  Pcrl-uEerlne  IntlHiiinsallou. 
With  IIIUBlrallona,    Svo.    Cloth.  Ki.tiO." 

BI.A«:K  (J.  R.,  U.D.I.     Ten  Laws  of   Heallli. 

NetoEdlfiun.    12n)o.    aolh,  11.50. 

Cl.UM  (Franklin  D.,  M.D.).  Inebriety  :  lis 
Causes,  lu  Results,  Its  Kemedy.     l.'ino,     Cluih. 

tl.^io. 

DAVIEH  (Nathaniel  Edirard).  Fooda  for  tlie 
Fat.  A  Truntl>e  on  Corpulency,  and  a  Dietary 
for  lis  Cure.    V2mo.    Cloih.  "j  cents. 

DAVIN  (IJ.  E,  F.R.M.S.,  P.I.C.  F.f.S,).  ITn.-Ii- 
cal  MICTosi-dpy.  lllustntii-d  with  2.".7  ^V\h.i1-i^o[« 
and  n  colored  Front l?^i>lcce.    ^v<i.     Extrucik-ih. 

ETAKS  Olrn.  E,  E.I.  Abuse  of  Mnfi-milv. 
throuub  its  Bejel  lion,  and  Ihr'niuh  its  t'lmiiv 
Asjijeptanoe.    12mio.    1-^iiic  I'lolli.  7,''  (t-tils. 

JIATTlM-KS'Itrcwct,  M.D  1.  MinncM.ts  a-  a 
Home  for  iTivaltdif.    I'Jmo.     Kxtm  cktlh,  6l-'Ji>. 

MITt-IIELI.  (S.  Weir,  M.D.l.  IJuclor  and  Pa- 
tient.   IViuo.    txlrn  cliplh.  Sl.-V). 

SI'ZOR  (lienaud.  M  ll.C  M.,  of  l-:i|<nbnri;h.  nml 
Ml).  I'Bri'i,  Hydfiiiliotjju.  An  Ai-.'..niil  i.f 
Jl,  l■l,^ten^■.'i  .'System.    I'Jiijo.    Fine  cloth.  SI-,VI, 

WOOD  (11.  C  M,n,),  Pliysielan's  Vljfilne  l.|.| 
.  and  Vadc  Meeiim.  10m<i.  Ituaa,  Hiih  Cafis 
'     and  [tencil.  &l,'2o. 

WOI^DWARD  (J.  J.,  M.ri).  Outllnea  of  the 
chief  I'jtmi*  I'isenpc^  of  llie  rnite^l  .*^latif-.  m 
observcl  during  the  War.    Sio.    Cloth.  K.ai. 

SIMPSOX  IPlr  James  v.'.  OlsU'tric  Mpniolrv, 
ifnil  rntrMrlbuilon^.  Eiliied  by  W.  i>.  Pt*iFXTi » v 
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